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Tue names of several engineers figure in the list of 
birthday honours. Indeed, it may be said that places 
have been found for them in practically every grade of 
distinction. l’oremost among the new creations is that 
of Sir James Kitson, Bart., who is made a peer. Sir 
Jaines, who, as is well known, is head of the Leeds firm 
of locomotive builders, was made first baronet twenty- 
one years ago. It is in the way almost of a coincidence 
that next in order should come Sir Charles Scotter—the 
one a maker of, and the other chairman of a company 
using locomotives, the London and South-Western Rail- 
way. Sir Charles, who richly deserves the honour, 
has been made abaronet. Another baronet is Mr. Walter 
Scott, of the firm of Walter Scott and Middleton, con- 
tractors. Then, again, very many engineers will con- 
gratulate Mr. John Gavcy on the receipt of a knighthood. 
It will be remembered that Mr. Gavey succeeded Sir 
William Preece as chief engineer to the Post-office, from 
which position he has recently retired. Last year he was 
president of the Institution of Electrical Engineers, and 
it was largely due to him that the visit of the foreign 
electricians to this country was such a marked success. 
He recently helped to represent this country at the Wire- 
less Telegraphy Conference. Mr. Whately Eliot, who was 
resident engineer in charge of the Keyham Dockyard 
extension works, has also been knighted. Among minor 
distinctions it is to be noted that Mr. A. M. Carlisle, of 
Messrs. Harland and Wolff, is to be sworn of the Privy 
Council of Ireland; Mr. W. Chatham, Director of Public 
Works at Hongkong, is to be C.M.G.; Mr. Peter Samson, 
Chief Engineer-Surveyor of the Board of Trade, has been 
granted the Imperial Service Order; Dr. J. A. Ewing 
receives a C.B.; whilst Mr. F. Palmer, chief engineer of 
the Calcutta Port Trust, and Mr. F. St. George Manners- 
Sinith, of the Indian P.W.D., are both made C.L.E. 


Tur exigencies of Admiralty policy have again resulted 
in attempts to provide deep-water wharf facilities for 
merchant shippingin Plymouth Harbour being frustrated. 
The Admiralty have refused to sanction a scheme for 
deep-water wharves in the Cattewater, prepared by Sir 
John Wolfe-Barry and Partners as engineers. The plans 
provided for the dredging of a large area in the Catte- 
water to a minimum depth of 30ft. below low water and 
the construction of deep-water wharves nearly 2000ft. in 
length, together with another 1500ft. of wharves having 
a less depth than 30ft. alongside, and a complete system 
of railway sidings and connections. The proposals had 
been approved by the Cattewater Harbour Commissioners, 
but the Lords of the Admiralty exercised their veto, and 
stated that they were “ unable to give their sanction to any 
scheme that would have the effect of encouraging mer- 
chant vessels, and especially large steamers and Trans- 
atlantic liners, to use Plymouth as a base.” The cost of 
the scheme was estimated at £500,000. Nearly ten years 
ago the action of the Admiralty led to the abandonment 
of another scheme for the provision of shipping facilities 
in the Cattewater promoted by the Plymouth Corpora- 
tion. Admiralty authorities seem determined to prevent 
the development of Plymouth as a port for commercial 
shipping, otherwise than as a place of call for mails and 
passengers, and however irritating this policy may be to 
the commercial interests of the town, there is every like- 
lihood that the Admiralty have good and sufficient reasons 
for their action. 


Tax Lincoln Show of the Royal Agricultural Society 
was concluded on Saturday, and it is with pleasure that 
we have to record another success under the revived 
system. The attendance of the public was even better 
than might have been expected, exceeding as it did that 
of Derby last year, when a very satisfactory profit was 
earned. The obstacles encountered in finding suitable 
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than formerly, but Lincoln’s Carholme provided an area 
of ground within casy reach of the centre of the town 


which it will be found hard to rival in the future. The 
show this year extended over five days—Tuesday to 
Saturday—as against four days last year, so that it is 
scarcely fair to Derby to compare the total attendances 
of the public. This year the ground was visited by 
133,006 persons, exclusive of scason ticket-holders, while 
at Derby the number of persons who paid for admission 
was 119,143. When it is recalled that Lincoln’s attend- 
ance was practically as large as the total number of 
people who visited the three exhibitions at Park Royal in 
1903, 1904, 1905, the folly of making a permanent show- 
yard near London is emphasised. The only drawback to 
Lincoln as a centre for such events is the deficient rail- 
way accommodation. The city is served by several 
railway companies, but the stations are quite inade- 
quate for dealing with large crowds of people, and 
the delays to which the public had to submit last week 
were extremely vexatious. The difficulties are further 
enhanced by the level crossings in the main street. 
These, however, are matters for which the Royal Agricul- 
tural Society can scarcely be held blamable. The people 
of Lincolnshire have reason to be proud of the success 
which has attended the second visit of the Society, a 
success which is the more praiseworthy in view of the 
unfavourable weather on the opening days, and also on 
account of the absence of populous towns in the neigh- 
bourhood from which large attendances could be drawn. 


THE proposals for the improvement of the Port of 
Antwerp and the river Scheldt have reached a further 
stage. A Royal Commission has been appointed by the 
Belgian Government to examine the whole question of the 
proposed new bed for the river, known as the “ Grande 
Coupure,”’ and to furnish the Belgian Parliament with the 
necessary information to enable it to come to a final 
decision on the subject. The Commission has power to 
call evidence from Belgian and foreign experts and to 
hear the views of the authors of the various schemes for 
the improvement of the river. The condition of the river 
is stated to have given cause for anxiety of late on 
account of the continued silting of its bed. The reach 
known as the “Passe de Bathe” is seriously silted and 
the channel narrowed. Complaint is also made that 
certain parts of the river are inadequately lighted so that 
large vessels cannot proceed at night. The existing 
international treaties compel the Belgian authorities to 
obtain the consent of the Dutch Government before any 
work can be undertaken for the improvement of the 
Scheldt, which forms a division betwcen the two 
countries. It is alleged that difficulties have recently 
arisen in reference to the consent of the Netherlands 
Government which have prevented certain works, pro- 
jected by the Antwerp harbour authorities for the 
improvement of the channels, from being carried out. 


ALTHOUGH the electric cabs in Berlin are the most 
popular of the automobiles plying for hire, it would 
appear from the annual report of one of the principal 
companies that they cannot yet be run at a profit. This 
particular company will soon have 120 cars on the streets, 
and the smart appearance, noiseless and smooth run- 
ning, and cheap fares have caused them to be in constant 
demand. It is, therefore, doubly unfortunate that the 
| year’s working should be associated with a loss. This 
| undesirable state of affairs is attributed to several causes. 


| The capacity of the accumulators leaves much to be | 


| desired, since the delivery of current is inadequate to 
| cope with the increased amount required. This draw- 
| back is being removed by the opening of a new depdt at 
_Halersee. Then, too, the tire problem is a matter which 
| still defies solution, and troubles often arise on this score. 
| In the middle of the year there was a strike among the 
| chauffeurs, which resulted in inereased pay being 


sites for this annual exhibition are now more difficult | obtained. Further, it has been unecessary to keep up a | due to the use of ingots from which the ends apd segre- 


school for training drivers, since the ordinary chauffeur is 
entirely ignorant cf the knowledge required to run an 
electric car. The prospects for the future are, however, 
promising, since the initial difficulties are being over- 
come, and as the cars are in constant demand there is no 
no doubt that the undertaking will ultimately prove 
profitable. 


THERE can be little or no doubt about the meaning of 
the extraordinary action of the Hybrid Committee 
appointed to consider the London County Council's Bill 
for the supply of electricity in London. If it were 
possible to hold an august body such as a hybrid com- 
mittee guilty of spite we should say that it was that 
sentiment which led to the dramatic termination of the 
inquiry. A year ago, it will be remembered, a similar 
committee composed of members of a sympathetic House 
referred back a London County Council Bill drawn up by 
the Progressive Varty with the advice that it should be 
remodelled and brought forward again a year later. The 
Committee were in accord with the principles of the Bill ; 
they believed the County Council was the right body 
to make and sell electricity, and they saw nothing 
iniquitous in the expenditure of some 20 million pounds 
by a municipality already overburdened with rates. But 
in the meantime the Progressives had been overthrown, 
and a party with sounder views on economy had taken 
their place. It remodelled the Bill almost out of recog- 
nition, for instead of seeking powers to spend millions, 
and t> generate and sell current, it made only the modest 
request that it should be appointed the authority for the 
regulation of electricity in London. Such a proposal 
did not at all commend itself to a committee which 
only a year before had enforced the maxim that the 
supply of electricity should be municipalised, and they 
found the preamble not proved. They must, of course, 
make a report to the House, and we shall in due time 
have an opportunity of weighing their reasons for their 
action, but they will have to bo convincing indeed if 
they can remove the impression that outraged feelings 
inspired the rejection of the Bill. 


SreEv rail manufacture in the United States is ina 
very bad condition at this time, due almost entirely to 
the power of the “ Steel Trust” and the way in which that 
power is exercised or abused. For many years railway 
engineers have worked together to devise satisfactory 
sections of rails and satisfactory specifications for these 
rails. Previous to the days of the “Trust” problem, the 
co-operation of the manufacturers’ engineers and the 
competition between manufacturers greatly facilitated 
progress, but under present conditions the railways have 
simply to take such rails as the mills choose to make. 
Specifications as to chemical composition and methods cf 
manufacture are cither refused or ignored, the * Trust” 
having its own specifications. The serious trouble at the 
present time is the utterly untrustworthy and dangerous 
character of the rails, the breakages of which are becoming 
alarming. This is not due to the form of section or to 
insufficient weight, since it is the new heavy rails which 
fail and break in lines where lighter and smaller rails 
rolled ten years ago are carrying the traffic safely, and 
with only a normal rate of wear. The railway engineers 
have protested against such conditions, but without avail, 
owing to the fact that the Trust is largely represented on 
boards of directors. It has been stated over and over 
again by these engineers, in public discussions and in 
letters printed over their signatures, that while they have 
certain specifications for rails, the manufacturers will not 
| accept them, but arbitrarily follow their own ideas. The 

manufacturers claim that increase in traffic and weights 
properly account for the increase in breakages, which is 
| most certainly not the case, as indicated by the qualities of 
the older rails. I'urthermore, nearly ‘every rail broken 
shows unmistakable signs of faulty manufacture. Viping, 
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gated portions have not been cut, is one of the most fruit- 
ful causes of fracture. Fast rolling at high temperature 
is also evident, as the result of the one sole aim of 
quantity of output. An improperly high proportion of 
phosphorus is common, especially in relation to the car- 
bon content. As the character of the ores and the limita- 
tions of the Bessemer process continue to make this 
matter difficult of adjustment, the open-hearth system for 
rails is advocated, and is developing rapidly. But under 
present methods of control of the steel industry it is 
opeu to doubt whether much improvement is to be 
expected, especially in view of the steady and continual 
decrease in quality of rails during the past few years. 


Tue railwaymen have followed up the Hyde Park 
demonstration by a conference at Birmingham, at which 
over tive hundred delegates were present. The matter 
before the conference was actually the demand for an 
increase of wages practically all round, but it actually 
resolved itself into a meeting of indignation at the refusal 
of the railway companies to recognise the Amalgamated 
Society of Railway Servants. The outcome might have 
been serious, as a number of the delegates were in 
favour of strong measures, and proposed to hold a pistol 
to the heads of the directors. Wiser counsels, however, 
prevailed, and the proposed immediate strike on the 
refusal of the companies to accept the ultimatum of the 
unions was averted, a handsome majority voting against 
the belligerent minority. In this they showed wisdom, 
for the disorganisation of railway traflic at the holiday 
season of the year, whilst it would certainly have 
attracted the attention of the public, would have 
alienated its sympathy. It now remains to be seen 
what the next step of the Union is to be. 


EXPERIMENTS recently carried out in Staffordshire with 
Mond gas as the heating agent for pottery furnaces seem 
to point to the probability of an extensive use of this 
gaseous fuel by the potters in the future. The firing of 
earthenware articles is always a delicate process whether 
it be in baking the clay, which is known as “ biscuiting,” 
or in the glazing operation which follows. In the former 
process the heat has to be raised slowly to drive off the 
moisture without cracking the ware, but when once dry 
the heat is intensified and requires to be kept uniform. 
To maintain an even temperature is difficult of achieve- 
ment when ficing doors have to be opened for stoking and 
cleaning purposes and the losses involved owing to the 
fluctuations of the heat are considerable. With gas 
firing this difficulty will be largely overcome. In the 
glazing operation it is necessary that the fuel should be 
free from sulphur, as sulphurous fumes attack the lead 
glaze. This portion of the problem has been overcome 
by washing and purifying the gas. It has also been 
found necessary, in order to obtain the desired high 
temperature in the furnaces, to heat the gas and air 
before combustion, and the gas is admitted at several 
points round the oven, the supply being regulated by a 
hand valve. The value of Mond gas for potter’s work 
having been sufficiently demonstrated a scheme is now 
on foot to establish central generating stations in the 
pottery districts and parliamentary powers have been 
obtained for this purpose between Wrexham and Stafford. 


THe amalgamation, if it may so be called, of John 
Brown and Co, and Harland and Wolff has provided the 
financial excitement of the month in engineering circles. 
Rumours preceded the details of the transaction, which 
were only given on Friday last at the meeting of John 
Brown and Co. The arrangement is actually an exchange 
of shares, and was described by Sir Charles McLaren, the 
chairman of John Brown and Co., as an“ entente cordiale 
with ample financial guarantees for its permanence and 
solidity.” The essence of such understandings is to be 
found in mutual interests, and those, of course, are very 
pronounced in this instance, for the entente will mean 
that by the combined endeavours of the two firms and 
other companies with which they have alliances a battle- 
ship as complete as that which can be turned out at 
Barrow or Elswick can be built at Belfast, whilst the new 
repairing yard which Harland and Wolff are now laying 
down at Southampton will be available for the ships of 
either firm. With a few more amalgamations and cross- 
amalgamations the whole of the big shipbuilding and 
steel making firms in the country will be welded into a 
single gigantic “ union of interests.” 


Tax establishment of both steam and electric trans- 
portation upon a section of main line railway 45 miles in 
length is one of the interesting developments in American 
railway work. Between the cities of Syracuse and Utica, 
in New York State, are the lines of the New York Central 
Railway and the West Shore Railway. Both are now 
owned by, the former company, giving six lines of rails, 











The West Shore Railway has the shorter line, but being a 
subsidiary concern, the principal traffic is run over the 
New York central tracks. In order to head off the 
development of electric inter-urban railways in the same 
territory, it was decided to establish high-speed local 
electric service between these two points on the West 
Shore Railway, but at the same time to operate goods 
trains and occasional through trains by steam, so as to 
relieve the traffic on the New York Central Railway. 
This 45-mile section has now been equipped for the elec- 
tric service. This will include express trains making the 
run in 14 hours, with only two stops; the half-hour will 
be consumed in the suburbs and streets of the two cities, 
leaving one hour for the direct main line run. Besides 
this, there will be local trains or cars every hour, stopping 
at level crossings and stations, and making the run in two 
hours, with a running speed of 25 miles an hour. There 
are 31 miles with two lines of rails, 9 with three, and 5 
with four lines, these extra lines being provided to enable 
the faster trains to pass the slower ones. A 600-voltcon- 
tinuous-current system is used, with a third-rail con- 
ductor. This is of the double-head section, as used for 
electric systems on other main line railways, and weighs 
70 lb. per yard in 38ft. lengths. It is placed between the 
lines on straight track and on the outside of curves. 


Tue high standard which is expected of the James 
Forrest lecture was fully maintained by the exceptionally 
fine address which Dr. Elgar delivered on the 18th of the 
month. The lectures now all follow on a single path; 
they all deal with the unsolved problems of engineering, 
and each lecturer selects that branch of the subject with 
which he is best acquainted. Dr. Elgar took, of course, 
ships, and he discussed various questions that arise in 
their design. But no part of his lecture was listened to 
with more care than the few passages in which he dealt 
with the propelling machinery of the future. The two 
new agents are the turbine, with a position already esta- 
blished, and the gas marine engine, which has yet to 
make its way beyond quite small powers. Speaking of 
turbine, Dr. Elgar said that it was doubt as to their 
coal consumption that stopped their progress for great 
Atlantic liners, and the trials of the Lusitania and 
Mauretania would be looked forward to to clear up this 
point. He touched also upon the necessity of regarding 
the propeller and the turbine as a single unit; they must 
be designed with due regard to each other, and must 
work together harmoniously. “The problem is to secure 
a combination of turbine and propeller such as will give 
an efficient speed of turbine without reducing unduly the 
diameter of the propeller, and experience with regard to 
this is much needed.” This subject received further dis- 
cussion at the conference on the following day, and the 
expert view appeared to be that the most satisfactory 
form of steam propelling machinery will be found ia a 
combination of reciprocating engines and tucbines, an 
arrangement which will give better economy at slow and 
moderate speed and better manceuvring qualities. 


An interesting event bearing on this very point has 
occurred during the month in the trials of the Dread- 
nought with new screws. The Dreadnought, it is to be 
feared, does not manceuvre well, and new propellers are 
no doubt being tried with the hope of improvement. 
In this they do not so far appear to have been successful. 
The indication seems to be that the propellers need a 
greater blade area, but in what direction changes are 
being made is, of course, an Admiralty secret. The 
trials, although they have been temporarily suspended 
owing to the indifferent success obtained with the new 
propellers will be continued until something really suc- 
cessful has been obtained, and the sister ships which are 
now on the slips will benefit by the knowledge gained. 
It is interesting to recall in this connection that to avoid 
costly experiments on the full scale an electric launch 
having lines very similar to the Mauretania was used by 
Messrs. Swan and Hunter to test a number of model 
propellers for that ship on which the final designs of the 
actual screws were moulded. This plan has many excel- 
lent features to recommend it, and it might, in view of 
the prevailing ignorance about popellerrs, be adopted as 
a regular supplement to tank experiments. 


Tue placing of orders for 200 railway carriages of steel 
construction by the Pennsylvania Railroad marks the 
most important step yet taken in the way of introducing 
such carriages for general railway use. Within the past 
two or three years large numbers of all steel carriages 
have been built for elevated and underground electric 
railways, and a few for tramways. Several railways have 
experimented with steel construction, and a steel post- 
office carriage has been in continual service since 1888. 
On the Pennsylvania Railroad the matter has been under 
careful consideration for some years by a committee of 
officers of the mechanical departments, appointed by the 
late president of the road, Mr. A. J. Cassatt. 


As a result | 





of their studies and their reports, complete plans for all- 
steel carriages of different types have been adopted. The 
new style of rolling-stock covered by this first order for 
200 carriages will include passenger carriages, luggage 
and brake vans, post-office vans, and also parlour, 
dining and sleeping saloon carriages. There are also to 
be some cars of lighter construction for suburban service. 
In view of the numerous experimental steel carriages in 
service and the recent large order by the Pennsylvania 
Railroad, it appears evident that there is to be somewhat 
of a revolution in American railway carriage design. Steel 
goods wagons are numbered in thousands, and have proved 
remarkably successful and economical, but passenger 
carriage work is of a different character. However, it 
will not be very long before entire trains of steel carriages 
will be in regular service. 


On Friday and Saturday last three motor cars covered 
a distance of over 1500 miles in twenty-four hours on the 
Brooklands track. That Mr. Edge should have been able 
to drive a car at a high speed for twenty-four hours with- 
out rest is a matter of no importance; tests of human 
endurance are sensational, but of little value—except to 
purveyors of patent foods. Neither is it of any moment 
that a speed of well over 60 miles per hour should have 
been maintained for a day and night without serious 
mishap on a track specially prepared for such achieve- 
ments ; a reliability trial on ordinary up-and-down high- 
ways and byways is a far severer test for motor cars, 
through which they have come with perfect success. Nor 
can we regard comparisons between locomotives at their 
ordinary work and motor cars on a racing track as worthy 
of serious attention; the two things are quite incom- 
parable. But if the great ride has taught us little 
valuable about Mr. Edge and his car, it has taught us an 
astonishing fact about the effect of high speeds on roads, 
for before the three cars which took part in the test had been 
round the course many times the cement surface in places 
gave way and the concrete foundation was disintegrated 
and thrown about the track; such large holes were, it is 
said, made that plate glass wind screens were broken by 
the concussion in passing overthem. When we recall the 
off-repeated argument that a pneumatic tire could not 
dainage a well-made road, we wonder how the damage to 
the Brooklands track will be accounted for. 


Ir was only to be expected that the price of coal con- 
tinuing to increase, gas companies should raise the price 
of gas. A number of circumstances has caused coal to 
be so expensive. There was a great outcry when the 
export tax of ls. per ton was imposed ; great jubilation 
on the part of the coalowners greeted its repeal, but the 
price of coal did not go down. On the contrary, for 
various causes, it went up. In some cases it has risen 
by 2s. 6d. per ton. Every one is suffering, and among 
the chief victims are the railways and the gas companies. 
With both of these the results are the same : dividends 
are less. But the railways cannot charge more for carry- 
ing people and goods—or, perhaps, we should say, do not 
do so—while the gas companies can increase the price 
of illuminant, and they do. They do it, however, only 
under penalty, for if they raise the price of gas they 
must, proportionately, lower the amounts distributed in 
dividends. Itis not thus with every gas company, but 
we think we are right in saying that it applies to the 
majority. The actual ratio between the increase of 
price charged and the decrease in dividends—and vice 
versi—is governed by statute, and may be regarded as 
a perfectly fair arrangement. It is, therefore, to the 
advantage of the companies to keep the price as low as 
possible. Sir George Livesey, not only in the circular 
just issued by the South Metropolitan Company, but 
also at the recent Engineering Conference, remarked upon 
this matter, and also upon the fact that gas companies 
were much more heavily rated thin was formerly the 
case. 

THE success of the Congress on Naval Architecture 
which was held at Bordeaux on the 25th to the 27th of 
the month was marred by au excess of riches. Four 
societies joined in the proceedings, and the inevitable 
result was that there was far more work before the con- 
gress than it could get through properly in the very limited 
time at its disposal. The four societies were the Associa- 
tion Technique Maritime, the Shiffsbautechnische Gesell- 
schaft, the Society of Naval Architects and Marine 
Engineers of America, and the Institution of Naval Arch- 
tects. Twelve papers submitted by these four Institutions 
were dealt with, that is, four paperson each morning, and 
at early morning meetings a number of supplemental con- 
tributions were taken. Clearly, to deal with anything 
like such a mass of material was absolutely impossible, 
and the discussions were therefore disappointing. In 
other respects, however, the meeting was, in spite of the 
disturbed state of the country, entirely successful, and 
this gathering in a famous naval centre of four great 
socictics is regarded as a noteworthy event. 
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THE CONFERENCE OF THE INSTITUTION OF 
CIVIL ENGINEERS. 
SECTION 1.—RAILWAYS. 

On Friday, the 21st ult., the third and Jast day of the 
conference, Section I. paid a visit to the Swindon Works, 
at the invitation of the Great Western Railway Company. 
About seventy engineers left Paddington in special saloons 
attached to the 10.50 train. Luncheon was served at the 
Station Hotel, on the arrival of the guests, who were met 
by Mr. G, J. Churchward, locomotive superintendent, and 
Mr. F. W. Marillier, head of the Carriage and Wagon 
Department. At 2 p.m. the party went to the works. 
These have been very fully deseribed already in our 
pages, and it will suflice now to mention a few of the 
things which attracted most attention or excited most 
interest. 

The route through the works took inno fewer than twenty- 
four shops. The first two were the wagon and carriage- 
lifting shops. At the time ofthe change of gauge in May, 
1892, with the exception of a few hundred wagons which 
were taken in at the Bridgwater workshops, the whole 
of the broad-gauge rolling stock was brought to Swindon 
to be converted or broken up. Thirteen miles of addi- 
tional sidings were laid to receive this stock. The total 
number of broad gauge locomotives was 195; of these, 
130 had been so constructed that they were readily con- 
vertible to narrow gauge. There were also 748 passenger 
train vehicles, and upwards of 3400 wagons and vans, a 
large proportion of which had also been constructed with 
a view to conversion. This was specially the case with a 
number of the eight-wheeled carriages, which required 
only the changing of the bogies, and the alteration of the 
footboards to transform them from broad to narrow 
gauge. On one occasion, 25 coaches were so converted 
in 6} hours by means of specially constructed hydraulic 
trap lifts. One of these was shown in action. The coaches 
stand side by side on two lines of rails. A tunnel unites 
two pits, in this runs a carriage fitted with hydraulic 
presses. The carriage being run under a coach is pumped 
up and takes the bogie, this is then dropped down. ‘I'he 
traverser runs through the tunnel until it is under the 
other coach, when it is pumped up, and the bogie 
attached. The transfer of a bogie from one coach to 
another occupies only a couple of minutes. 

In the boiler shops, the enormous boiler being made for 
a * Pacific” engine which Mr. Churchward is going to try 
attracted a great deal of notice. This is certainly the largest 
locomotive boiler ever built in England, being about 37ft. 
long overall, with 33 square feet of grate surface, and a 
barrel 6ft. in diameter. The De Glehn engine La France 
is in pieces, being refitted. The workmanship and material 
are admirable, but the proportions are rather too light 
for the heavy traffic of the Great Western. All the 
copper fire-box stays have had to be renewed. They 
were 25mm. diameter, the new stays are Ijin. 

1t need scarcely be said that the centre of attraction 
for not a few of the visitors was the testing plant, which 
we described and illustrated in our impression for 
December 22nd, 1905. An engine of the new “ Star” class 
was shown running on it. This is a four-cylinder non-com- 
pound. The highest speed attainable was 67} miles an 
hour. Beyond this the air-compressing brake could not 
absorb the power. The steady running of this type of 
engine, as compared with the ordinary two-cylinder 
engine, is quite remarkable. At 60 miles an hour, the hand 
placed on the front buffer beam felt little more than a 
tremor. With two cylinders, at that speed, the lateral 
oscillation on the bogie is quite violent. 

Extensions are taking place daily. Particularly worthy 
of notice is the magnificent erecting and machine shop, 
built in 1902, which is self-contained, 486ft. by 480ft. 
The traversing tables and overhead cranes, as well as the 
machinery used, are electrically driven, power being pro- 
vided by three sets of vertical gas engines, direct coupled 
to electric generators working at 250 volts. 

Besides a number of Daimler omnibuses and char-i- 
banes, the visitors were shown the latest development 
of the rail motor coach. This began with a single coach 
titted with the engine at one end. Curiously enough the 
service has become so popular that the latest train con- 
sists of three coaches, that fitted with the engine being in 
the middle. The driver is in a compartment at which- 
ever end of the train is running first. The total dead 
weight is over 70 tons. One great advantage of the 
system is that the movement of a locomotive from one 
end of the train to the other is avoided, an operation 
which takes time, involves the use of many signals, and 
is usually very inconvenient when traflic is heavy. 

We give a few figures which will serve to show the scale 
on which the Great Western Railway Company works :— 

_ The total number of hands employed in the locomo- 
tive department as at December, 1906, was 8795, and in 
the carriage and wagon department 5188, making a total 
of 18,983. Altogether there are 15,127 employés of the 
company at Swindon. The rolling stock owned by the 
company on December 8th, 1906, was as follows :—Loco- 
motive engines, 2916; carriages, vans, &c., 7674; goods 
vehicles, 68,661. In addition to these the company owns 
the undermentioned road vehicles :—Omnibuses, 26; par- 
cels carts, &c., 208 ; goods vehicles, vans, lorries, &c., 2339. 

During the visit nothing could exceed the courtesy and 
attention shown to the guests by everyone, all questions 
were answered, and the foremen of the various depart- 
ments spared no pains to supply information or show 
interesting methods of manufacture. 


SECTION II. 


On this day Section II. paid a visit to the Dover Har- 
bour Works. 


SECTION III,.—MACHINERY. 


The Friday morning meeting of this section was 
presided over by the Hon. C. A. Parsons, and there was a 
fair attendance. The papers dealt with were “ Kecipro- 
cating Air Compressors,” by W. Reavell, and “ Turbo- 








Compressors for High Pressures,” by Professor A. Rateau. 
The following are abstracts of the papers :— 
“* RecIPROCATING AIR COMPRESSORS.” 

Mr. Reavell commenced his paper by saying: I propose 
in this note to deal with the features which are necessary 
to obtain high efficiency in a reciprocating air compressor. 
With the exception of low-pressure unjacketed machines, 
such as blowing engines, the observations are applicable 
to all compressors within the limits of pressure ordinarily 
met with. The losses to which an air compressor is 
subject may be divided into three heads :— 

Thermal losses.—In an ideal compressor all the heat 
generated by doing work on the air in compression would 
be abstracted and the compression curve would be isother- 
mal, the enclosed area of the indicator diagram represent- 
ing the work done being then the smallest possible. In 
order to approach this ideal in practice, water injection, 
water jacketing, and intercooling may be used. I have 
referred to water injection first, as it was one of the 
earliest methods adopted, but it is now rarely met with in 
modern practice. 

Intercoolers—When compression takes place in more 
than one stage, an intercooler should be placed between 
the cylinders, and should be proportioned so as to reduce 
the air as nearly as possible to the temperature it had on 
first entering the machine. The result is naturally to 
reduce its volume considerably, and to reduce the power 
required during the next stage of compression. 

Volumetric losses.—The volumetric efficiency of a 
machine is the ratio of the weight of delivered air to 
that represented by the piston displacement, and the 
losses which impair this efficiency are due to clearance, 
valve resistance, and leakage. 

Valve resistance.—With spring-loaded suction valves 
the air pressure in the cylinder during the suction stroke 
is less than that of the atmosphere, owing to the resist- 
ance of the springs, and hence the importance cf using 
mechanically operated suction valves, which give a free 
admission of air during the suction stroke. With spring- 
loaded delivery valves there will be a slight increase of 
pressure in the cylinder as compared with that in the 
delivery pipe, depending on the design of the delivery 
valve and the strength of the spring. This excess pres- 
sure has usually no appreciable. effect on the volumetric 
losses, but it does, together with the attenuation losses 
on the suction side, increase tae area of the indicator 
diagram and increase the power required to drive the 
machine. 

Mechanical losses—The mechanical efficiency of a 
compressor is represented by the ratio of the work done, 
as shown by the indicator diagram in the compressor 
cylinder, to the power actually applied at the crank shaft 
to operate the compressor. 

Governing.—An important matter to consider in con- 
nection with air compressors is the varying of the power 
exerted, in accordance with the demands for air, and so 
as to maintain the air pressure as constant as possible. 
When the compressor is steam driven, the speed of the 
machine can be varied automatically by a valve operated 
by slight variations in the air pressure; but when.the 
compressor is driven at a constant speed other means are 
necessary. If the machine is belt driven an automatic 
appliance should be fitted, operated by fluctuations in 
pressure to move the belt from fast to,loose pulley. 
When: electrically driven, the machine can be fitted 
with an automatic switch to stop and start it in ac- 
cordance with the changes in pressure due to varia- 
tion of demand. It is essential with these two methods 
to have a very large reservoir compared with the 
capacity of the machine, and hence many machines are 
fitted with an unloading device which enables the machine 
to run nominally without load. These operate by holding 
the suction valve open during the delivery stroke or some 
similar method. This method, which may be termed the 
“all or nothing’ method, is not very satisfactory, 
especially for electric driving, as it gives such fluctuating 
loads to the motor, and methods of varying the volume 
will undoubtedly be perfected by compressor designers to 
meet this defect. 

Professor Rateau’s paper on 


“TurRBO-COMPRESSORS FOR HicgH PRESSURES” 


was then read. The turbo-compressor, said the writer, 
quite unknown a short time ago, is being rapidly developed, 
principally in the form of blowing-engines for blast 
furnaces and air compressors for mines. The efliciency 
of such compressors as determined by my method, based 
on the rise of the air temperature, is approximately 
73 per cent. 

Compressors with multiple wheels——Compressors with 
a single wheel are only suitable for outlet pressures of 
about $ atmosphere, and only work satisfactorily when 
the output is above a certain amount and the revo- 
lutions sufficiently high; in other words, they are limited 
by the resistance of the material of which the wheel is 
made, and also by the speed of the driving motor. By 
placing several wheels in series, as is frequently done for 
centrifugal pumps for high lifts, it is possible to obtain 
any desired outlet pressure. Such turbo-compressors can 
be used in mines. Two years ago I applied such com- 
pressors to several purposes, and I would specially call 
attention to a machine piaced in the mines at Bethune, 
which compresses the air to 6 and even 7 atmospheres, 
and has the further interesting feature that it is driven by 
a steam turbine utilising the exhaust from one of the 
winding engines. This turbo-compressor has been 
working regularly for more than a year, and consists of 
four multi-cellular cylinders through which the air passes 
in series. These cylinders are grouped on two parallel 
shafts, each actuated by a low-pressure steam turbine. 
Incase the supply of low-pressure steam should fail, an 
automatic device is provided to supply one of the turbines 
with steam direct from the boilers. Between the con- 
secutive wheels of the compressor watercoolers are 
placed to reduce the temperature of the air heated by the 
colupression. 











Efficiency.—The efficiency of these machines is of the 
same order as that of piston compressors. There is con- 
siderable misunderstanding as to the meaning of efficiency 
in this case. The limits of this note, however, only per- 
mit the statement that the efficiency may be estimated 
with reference to the real compression with the heating 
of the air which results therefrom, or with reference to 
adiabatic compression, or, lastly, with reference to iso- 
thermal compression. In the case of multi-cellular 
turbo-compressors the efticiency reckoned on the actual 
compression reaches 73 per cent., but when referred to 
isothermal compression the test efficiencies are 63 per 
cent.; but the author believes that with improved 
cooling arrangements this figure will be increased. 
These figures may appear low compared with those 
quoted for piston compressors, but it should be 
pointed out that almost always these figures are 
estimated by neglecting many things. If a test is made 
by the reservoir method, it is generally found that the 
efficiency of piston compressors, compared with isothermal 
compression, lies between 60 per cent. and 70 per cent. 
Turbo-compressors have therefore sensibly the same effi- 
ciency, and they have the great advantage that they can 
be directly connected to high-speed motors. When it is 
desired to use exhaust steam a piston compressor is unable 
to compete, since the cylinders of the driving engine would 
have to be of enormous size, and the mechanical efficiency 
would be very small and far less than that of a low- 
pressure steam turbine. As already stated, the turbo- 
compressor at the Bethune mines was fitted with water- 
coolers, placed between the wheels. Recently, this cool- 
ing had been more simply and efficaciously effected by a 
water circulation in the casing of the machine and in the 
diaphragms, which are made hollow for this purpose. The 
cooling of the air is thus carried out throughout its mass 
during the compression, which, therefore, is more nearly 
isothermal than in the case of piston compressors. 

General advantages of turbo-compressors.—These can 
be shortly stated as follows :—Great simplicity; ease of 
handling, and very small cost of oil and maintenance; 
the small space occupied; direct connection with high- 
speed motors; no variation in the rate of supply of com- 
pressed air, so that reservoirs can be dispensed with. 
Lastly, great flexibility in the output. The regulation of 
the output is effected automatically in the most simple 
manner by the resistances which oppose the flow of the 
air. The pressure can be altered by changing the speed 
of rotation, or by other simple methods when the speed 
cannot be varied. It might be surmised that with turbo- 
compressors it is difficult to regulate the output as 
required—for instance, in the case of blast furnaces; 
nevertheless, I have been able to devise a system of regu- 
lation based on the property of “depression multipli- 
cators,” which gives a better result than the regulation 
obtained with piston compressors. This system has been 
applied to the blast furnaces at Chasse, and the variation 
in the output is considerably under 1 per cent. 

The discussion which followed centred itself more upon 
the latter paper than the former, but the greater number 
of speakers confined their remarks to turbo compressors 
for low pressures instead of high pressures, which was 
really the subject before them. In opening the discus- 
sion, Mr. Shield referred to the enormous strides made 
recently in compressors, which he attributed to the intro- 
duction of motors. He did not think that any advantage 
was to be gained with turbines over reciprocating com- 
pressors so far as efficiency was concerned, and this was 
to be considered more than air and indicator diagrams. 
The advantages derived from the use of turbines were 
their regularity, small space required, even output, and 
also, as mentioned in the paper, turbo-compressors could 
be employed in cases where reciprocating engines could 
not. Mr. Mitchell, the next speaker, observed that Pro- 
fessor Rateau’s paper did not lend itself to discussion. 
He had seen several of the author’s turbines at work on 
the Continent, and was much struck by the arrangements 
made for giving a constant output. ‘These he went on to 
describe, and he also briefly referred to the Rateau muiti- 
plicator, the construction of which he outlined. He said 
this caused such a high degree of regulation that the 
variation in output was considerably under 1 per cent. 
Another difficulty had been encountered when using two 
compressors on the same main. The output changed 
about from one machine to the other; in fact, at certain 
times one machine would be doing nearly al! the work. 
He had, however, seen devices on the Continent for over- 
coming this which were quite effective. 

Mr. Druit Halpin, speaking on Mr. Reavell’s paper, 
described. a method which had been employed abroad for 
dealing with the clearances between the piston and the 
cylinder head. Mr. Carnegie detailed numerous experi- 
ments that had been made by Mr. Parsons, commencing 
with those made in 1887. In 1899 a compressor was 
made for dealing with 5000 cubic feet of air at a pressure 
of 22 lb. to 25 Ib. per square inch. This compressor con- 
sisted of a steel drum 15in. diameter by 9ft. long, fitted 
with rows of blades. These were ordinary plates flat on 
one side and curved on the other, and guide blades were 
interposed to take the spin out of the air and to convert 
velocity into pressure, and by the addition of a special 
jacket 73 per cent. efficiency was obtained. With the aid 
of a cooler this efficiency could be increased to over 80. 
It was, he said, the practice of the Parsons Company 
not to fit water jackets when its turbines were being used 
in connection with blast furnaces, because a low pressure 
was generally adopted, and then it did not make much 
difference to the efficiency whether water jackets were or 
were not used. 

Mr. Maw criticised the paragraph in Mr. Reavell’s paper 
where he stated that the losses which impair the volu- 
metric efficiency were due to clearance, valve resistance, 
and leakage. He (Mr. Maw) wished to differentiate 
between the different losses, and stated that valve 


resistance and leakage were pure losses, whereas clearance 
was not. He advocated large clearance, because it allowed 
the delivery valves to seat quietly and gave a smooth 
running engine. Mr. Stoncy remarked that the Parsons and 
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Rateau turbines were equal in efficiency, and that it would 
be for the future to decide whether parallel or radia] flow 
machines would prove the more successful. One of the 
speakers referred to the use of compressed air under- 
ground, and thought that the question would soon arise as 
to whether it would not be possible to compress air to a 
high degree at the surface of the pit and deliver it through 
pipes at the bottom. He knew that the difficulty would 
be cooling the air underground, but with long pipes he 
thought this might be overcome, and that cooling 
apparatus would be unnecessary. He further asked how 
this system would compare with electrically driven com- 
pressors situated in convenient parts of the pit. 

Mr. Parsons confirmed Professor Rateau’s statement 
that turbo-compressors were not good for small outputs, 
the chief field being for large types. The reciprocating 
compressor was, he stated, more efficient than those of 
the turbine type, inasmuch that they gave 100 per cent. 
efficiency minus the losses due to leakage. Another 
question as to the adaptability of the turbo-compressor 
was raised by Sir George Livesey, who asked how they 
would behave for compressing gas? The days were coming 
when gas would have to be compressed. At present 
Sturtevant compressors have been used. It cuieae tohim 
that turbines might be good and efficient, and he, there- 
fore, asked if they had been tried, as he only knew of 
two places where they had been adopted for this purpose, 
namely, Edinburgh and Glasgow. 

Mr. Reavell, before replying to his own paper, made a 
few remarks on that delivered by Professor Rateau. He 
dwelt at some length on the correct method of deter- 
mining the efficiency of compressors, and he certainly did 
not think that a good case had been made out for the 
turbo-compressor. He quoted figures which showed that 
reciprocating compressors were almost 10 per cent. more 
efficient than that referred to by Professor Rateau, and 
which were at the same time one-tenth the size. In 
reply to Sir George Livesey, he stated that compressors 
had been used for compressing gas to 35 1b. pressure with 
satisfactory results. 

Professor Rateau replied in French. He dwelt at con- 
siderable length on his method of determining the effli- 
ciency of compressors, and he further described his 
raultiplicator. He also spoke at some length on the 
question of compressing gas by means of his turbo- 
compressor. 

Votes of thanks having been passed to Professor Unwin 
and the hon. secretaries, the section concluded its meetings. 


SECTION 1V.—MINING AND METALLURGY. 
On Friday morning Sections IV. and VII. held a joint 
meeting to discuss 


“ ELECTRO-METALLURGY,”’ 


this subject being introduced in a short paper by Mr. 
Bertram Blount. In this he commenced by calling atten- 
tion to the progress made in electro-metallurgical work 
and mentioned that the principal electro-metallurgical 
industries are the refining of copper, the manufacture of 
aluminium, of sodium, and of steel. The greater part of 
the world’s output of copper is refined electrolytically, 
with the result that good commercial copper, such as is 
used for locomotive fire-boxes, is often almost chemically 
pure. The advantage of thisis that the users of copper as 
such, or the makers of alloys of copper, can now obtain 
the pure metal and either use it pure or add to it a defi- 
nite percentage of some other substance; their pre- 
decessors had to be content with copper containing any 
impurity which the manufacturer of those days found 
difficult to remove, and any accurate conclusion as to the 
cause of the behaviour of the metal or alloy under prac- 
tical conditions was almost impossible. An incidental 
but very substantial advantage is that the recovery of the 
gold and silver in crude copper is effected completely and 
much more cheaply than is possible by any of the older 
metallurgical processes. As the result of working up the 
anode sludge for its valuable contents, an element which 
twenty years ago was a chemical curiosity—viz., tellurium 
—is now procurable in quantity, and doubtless would be 
prepared commercially if an industrial use were found for 
it. 
The aluminium industry is in an exceptionaliy pros- 
perous condition. There are several directions in which 
experiments are being made, which, if successful, may 
lower the cost of manufacture substantially and allow 
of the use of aluminium, at least as freely as that of 
zinc. The use of sodium is not so large as to induce 
any great effort to improve or abolish the clever Castner 
process by which it is at present made; buteven here there 
is some opening for invention in the way of electro- 
lysing a sodium salt cheaper than caustic soda—e.g., 
sodium chloride. Work is being done in this direction. 
The largest of all electro-metallurgical industries will be 
the manufacture of steel. Already steels of high 
grade can be successfully prepared in electric furnaces 
of various type—the Héroult and the Kjellin representing 
two of the most distinctive and promising. Probably, in 
the firstinstance, the electrical method will have its greatest 
measure of success in preparing steels of such high 
grade that any extra cost will be quite outweighed by the 
certainty that the metal will absorb no impurity in the 
course of manufacture. But as methods are cheapened, 
it may well be that every grade of steel now prepared in 
open-hearth furnaces will be prepared in corresponding 
furnaces electrically heated. The power necessary should 
be obtainable from blast-furnace gases, for, after a liberal 
allowance for heating the blast and for the blowing- 
engines, hoists and subsidiary gear, there is certainly an 
ample surplus _powviiay modern power plant is installed. 
Zine is a metal not at present smelted electrically, but 
which for chemical and physical reasons is excellently 
fitted for production in that manner. There is much the 
Same reason io replace the present furnaces with their 
numberless small and costly retorts by a furnace inter- 
nally heated by current, as there was to supersede the 


Mr. Thomas Parker, who opened the discussion, said 
that this was a subject in which he was deeply interested. 
In 1885 he was depositing copper at the rate of 165 tons 
per week. The question of first importance was that of 
obtaining cheap current. He could not see any hope 
in steam, but the gas engine should offer considerable 
advantages. The difficulty with gas engines was that of 
obtaining good gas. It did not appear hopeful to him to 
use the gas from the blast furnaces, owing to the expense 
and trouble of washing, &. He had no doubt that as 
time went on there would be abundant power, and he 
hoped to see the time when every town had its adjacent 
electro-chemical works. It was his one desire to devote 
the remainder of his career to this work. 

Mr. McLaren pointed out the important difference 
which exists between iron and steel smelting to copper 
smelting ; the valuable product in the former case is 
large, while in the latter it is small. He also called 
attention to the fact that copper at high temperatures is 
subject to a certain loss in value. It appeared to him 
that copper smelting could be most profitably carried on 
where water power was plentiful. 

Mr. E. H. Rathbone said that he was particularly 
interested in the manufacture of aluminium, and should 
be glad if Mr. Blount would state whether bauxite was 
the only mineral which could be employed. Bauxite, he 
believed, was very scarce, and it would be most interest- 
ing to know whether there was another mineral which 
could be used in its place. 

Mr. C. T. Weiss said that he should like to have seen 
something about electro-thermic and magnetic separators 
mentioned in the paper. He knew of some in operation 
which were doing very creditable work. 

Professor Harbord said that the electric furnace was 
not a competitor of the blast furnace as regards cost. 
The electric furnace was not a cheap melter, but a 
cheap refiner. He advocated starting with the blast 
furnace, and refining with the electric furnace. He was 
of opinion that blast furnace gases were of little value 
for power purposes, and agreed with Mr. Parker in this 
respect. In his opinion the value of water power was 
very much exaggerated; as a rule water power was too 
intermittent to be of much commercial value. There 
were, of course, a few exceptional cases, such as Niagara. 

Mr. A. A. Campbell Swinton said the subject should 
be of interest to all electrical engineers wishing to improve 
their load factors. He mentioned that the Carville power 
station, at Newcastle-on-Tyne, was already supplying a 
considerable load to a neighbouring aluminium company, 
and that the British Aluminium Company was about to 
take power from the same station. It would, he thought, 
pay to supply current at a very low price, as it would have 
a great effect on the standing charges. An electric 
furnace was understood to mean heat produced by an 
electric arc, but Sir William Crookes had shown that the 
bombardment of cathode rays within a vacuum tube 
generated intense heat. In a lecture which he, Mr. 
Swinton, had delivered before a kindred institution, he 
had shown that this could be employed on a large scale, 
and he was pleased to hear that Messrs. Siemens Brothers 
were using the device in connection with the manufacture 
of electric lamp filaments. 

Mr. Wm. M. Mordey said that he could not see that 
electro-metallurgy would be of much service as regards 
improving the load factor of central stations, as more 
plant would have to be installed over and above that 
required for the ordinary load. 

Professor Lurney said that some works were already 
using the waste gases from their blast furnaces for power 
purposes, but he considered that the amount of waste 
gases given off from all the furnaces in the country was 
too small to be of much value. Out of the 10 million 
tons of fuel annually used for furnaces the products only 
amount to about one-third of this value, which was 
almost negligible for power purposes. 

Mr. T. H. Bailey spoke principally concerning electric 
welding, and remarked upon the great future which it 
had. He also referred to building up the journals of a 
motor car which he had successfully carried out electri- 
cally on a small scale. 

Mr. T. H. Whinfield said that he should like to know 
whether the electrical furnaces were suitable for the pro- 
duction of high-speed steels. 

Dr. F’. M. Perkin said that the paper did not cover the 
whole of the electro-metallurgical industries; graphite, 
calcium carbide, and carborundum had, for instance, been 
omitted. He was aware, however, that its limited 
length would not allow of everything being dealt 
with. One reason why so much of the electro-metal- 
lurgy work had gone abroad was that the engineers 
and chemists in this country had not worked together. 
He was interested in the cathode rays system mentioned 
by Mr. Swinton. He could believe that the system would 
be successful on a small scale for dealing with tantalum, 
but the difficulty in adopting the system on a large 
scale appeared to lie in maintaining a good vacuum. 
Colonel Crompton said that Mr. Blount’s paper was a 
very important one, and that they were indebted to him 
for bringing the chemists and electrical men together. 
He considered Professor Harbord’s contribution the best, 
and said that he had something to do with the further 
heat process which he mentioned, and that some 
years ago he took out a patent for it. Much depended 
on the accurate temperature, and for this reason electricity 
was of great value, because the temperature could be 
readily controlled. As regards power he did not see 
much hope in the gas engine. Large gas engines had 
not proved a great success, but he had great faith in 
steam at high temperatures. Recently some very good 
results had been obtained with steam at high tempera- 
tures, and he was of opinion that this would in the 
future play a very prominent part in the production of 
cheap electrical power. 

Mr. Blount, in replying, said he was glad that the 
utilisation of blast furnace gases had received so much 
attention. He had mentioned this point in the paper 


engineers. He, like most of the speakers, thought large 
gas engines were still in the experimental stage. Small 
gas engines, however, were satisfactory. Referring to 
Professor Turney’s figures, he had not converted these 
into horse-power, but he thought that they would repre- 
sent a very large number, and he could scarcely agree 
that the power would be negligible. Concerning the 
question raised by Mr. E. H. Rathbone, bauxite was the 
sole source at present. A large number of minerals might 
be used, and even some of the clays. In reply to the 
question raised by Mr. T. H. Whinfield, he said that the 
electric furnace was quite suitable for the production of 
high speed steels. He could not say much about the load 
factor question, as on this subject he was only an 
amateur, but he could understand Mr. Mordey’s argu- 
ment, and it appeared to be quite to the point. He was 
very interested in Mr. Swinton’s contribution, but he did 
not see that there should be any difficulty in obtaining a 
good vacuum on a large scale; this, however, was a 
subject for the engineers to deal with. 

Section VII. then proceeded to discuss by itself a 
paper by Mr. C. P. Sparks, entitled “Modern Applica- 
tions of Electricity to Mines,” which will be found in.its 
place below, whilst Seetion IV. retired to the Council- 
room of the Institution. Mr. Sidney H. Farrar presided, 
and the entire time of the meeting was devoted to the 
consideration of a paper by Mr. Walter Rowley, on 


“THE EDUCATION OF ENGINEERING STUDENTS, PAR- 
TICULARLY WITH REGARD TO MINING AND 
METALLURGY.” 


At the outset he pointed out the forcible manner in which 
the statistics of accidents in mines show the practical 
value of mining education. The subject of education 
involves a complex social question. Owing to the increase 
of educational facilities, numbers of superior working-men 
are able to compete for the highest positions at a mine. 
He holds that this rivalry is healthy, and tends to the 
advancement of the commonwealth ; and this being so, a 
discussion on mining education would not be complete 
without some mention of the training of those who by 
circumstances are not able to follow on the lines of the 
Institution’s recommendations, which involve attendance 
at a preliminary school till the age of 17, then one year’s 
practical work (with evening classes running concurrently), 
followed by three years at a university and three years’ 
practical training. Thus, after completion ofthis course, a 
man would be 24 years of age, and his earnings to that 
time would nothing like cover the expense that his educa- 
tion alone would involve. To discuss the subject alto- 
gether on these lines is to lay oneself open to a 
charge of class legislation which is not in accord- 
ance with the spirit of the times. In Yorkshire 
there are numerous evening classes in mining, the 
syllabus covering four years, and having been largely 
drawn up by the university authorities. Much of the 
work in this syllabus is occasioned by the fact 
that the students are drawn from a class which starts 
work early in life without a good primary education, 
and, awaking to a sense of its shortcomings at 
an age of 17 to 21, finds it has forgotten a good 
deal. Following on the local classes are special courses 
at the Universities of Leeds and Sheffield, which 
involve the minimum of interference with the student’s 
daily occupation. The difficulty of this class of instruc- 
tion is that many of the students come to the Univer- 
sity badly prepared, and they cannot take the full 
advantage of the courses which is desirable. The con- 
sequence is that the syllabus has to be brought down 
to the level of the student instead of the student being 
educated up to the syllabus. Until something is done 
to raise the standard of the Government examinations 
for certificates of competency for colliery managers, the 
efforts of mining educationalists will be hampered. The 
examination unfortunately can be passed by men who 
have not that acquaintance with scientific principles 
which is desirable. An examination in some respects 
similar to that for Associate Membership of this Insti- 
tution, with the addition of special mining questions, 
would be a great improvement on present arrangements. 
The steps taken by this Institution in raising the 
standard of admisssion for students, associate members, 
and members have been of immense advantage to 
education, and it is a matter for regret that the 
other institutions do not imitate them. At the 
University of Leeds the authorities are organising 
courses in gas engineering, and fuel, and metallurgy, it 
being thought that the new department ought not so 
much to compete with existing schools of metallurgy in 
Birmingham, Sheffield, and other university centres, as 
to supplement their work by marking out for itself a new 
and specialised field of investigation. Accordingly, it has 
been decided that, whilst not neglecting the general claims 
of metallurgy as a branch of scientific study, the work of 
the department will have a special bearing upon the 
technology of fuel—more particularly gaseous fuels, 
as well as upon problems relating to the actions and 
applications of gases in metallurgical and other cognate 
industries. 

The discussion was opened by Mr. Bennett H. Brough, 
who considered that the accident statistics cited by the 
author afforded clear evidence of the improved standard 
of education. The improvement was probably greater 
even than the figures showed, as with the existing con- 
ditions of employers’ liability deaths resulting from blood 
poisoning, or the like, which formerly were overlooked, 
were now included in the returns. He did not agree 
with the author’s opinion that the standard of the 
colliery managers’ examination should be raised. The 
examination boards were largely controlled by working 
men, and while the questions asked had a ten- 
dency to be made easier, the vivd voce examination 
by practical men of position ensured the weeding 
out of the unfit. As in the examinations for master 
mariners, the test was not required to insure more 
than the minimum of competency, and it would be 
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author suggested, equivalent to the Associate Membership 
of the Institution of Civil Engineers. It was easy for 
boards of directors of large collieries to demand further 
professional qualifications than a mere certificate of 
competency which would suffice for an insignificant con- 
cern. The unwillingness to have mining examinations 
under the control of university authorities was shown 
in the disinclination recently apparent among Associates 
of the Royal School of Mines to have their school 
absorbed by London University. Indeed, many mining 
men preferred the German system of confining the uni- 
versity to pure science, and of reserving engineering, 
mining, and metallurgy for the technical high schools. 

Professor H. Bauerman welcomed the author's com- 
mendation of the Institution’s examinations, which were 
of a thoroughly practical nature, the academic element 
being excluded, and thought that in educational discus- 
sions generalisations should be avoided. He referred to 
a discussion proceeding in the Revue de Métallurgie, 
which showed that French teachers were sighing for the 
American elective system, whilst in America the pro- 
fessors wished to have the French system of leaving the 
choice of subjects to the authorities. A Yale professor 
objected to a student posing as academically trained after 
having confined his studies to Italian and geology. The 
French and Americans both want what they have not got. 
Probably the correct solution was a combination of the 
two systems. At present the chief need was something 
between the technical school and practical work oi life. 
The methods of machine construction and assaying 
taught in the schools were very different from the practice 
in the drawing-office and in the works laboratory. He 
did not agree with the proposals for specialisation in 
provincial universities. Ifa professor were eminent in a 
particular line specialisation would follow, but there was 
a great danger in over-specialisation. 

Professor Henry Louis, Newcastle-on-Tyne, took excep- 
tion to the charge of class legislation, and disclaimed the 
charge for the educational committee of the Institution of 
Civil Engineers. The terms of reference of that com- 
mittee were to ascertain how education could best be 
conducted, regardless of external conditions. He disagreed 
entirely with the author that the university was the place 
for teaching the lower grades of engineers, and con- 
sidered that bringing down the syllabus to the level of 
the student was a degradation to a university, whose 
function was to raise and not to lower, and to train men 
for the highest branches of the profession. He would 
not belittle the importance of teaching working men and 
foremen, work that he had always found most attractive. 
He would not, however, ask the University of Cambridge 
to teach the multiplication table. The foremen and 
overmen presented the greatest difficulties in training. 
What was wanting in Great Britain was something corre- 
spending to the Ecoles des contremaitres in France. 

Professor Redmayne, Birmingham, agreed with Pro- 

fessor Louis in most points, but thought that in the 
Midlands the County Council system of education pro- 
vided an admirable method of linking up, with the 
result that men did not come to the university in an un- 
trained condition. Some of his best students had been 
sent on with scholarships. 
' Professor Wertheimer, Bristol, thought that many diffi- 
culties were due to the fact that elementary education was 
too bookish. Some time ago he laid before the Institution 
of Mining Engineers a scheme for introducing a mine 
manager’s certificate of a higher grade, but it was not 
welcomed by that Institution, which appeared to prefer a 
ready supply of managers to an increased standard of 
competency. While welcoming specialisation in pro- 
vincial universities, he thought that there were too many 
of such institutions, and that tetter results would be 
obtained by concentration. 

Professor Hardwicke, Sheffield, was not in accord with 
Professors Louis and Redmayne, He thought that the 
university should, in order to prevent overlapping, take 
control of all education within its district. He did not 
find in evening classes that students awake to a sense of 
their shortcomings at an age of seventeen to twenty-one. 
He found that the age of entry tended to decrease, and 
that there was no gap. 

Mr. T. H. Bailey considered that it was a matter of 
great importance that universities should be, as was 
the case at Birmingham and Newcastle, equipped and 
managed by practical engineers. 

The proceedings terminated with a vote of thanks to 
the author, proposed by the chairman, and with a vote of 
thanks proposed by Mr. Brough, to the officers of the sec- 
tion (Mr. Strain, Sir T. Wrightson, Mr. Simpson, Mr. 
Farrar, Mr. Commans, and Mr. Childe), for the admirable 
manner in which the business had been conducted. 


SECTION V.—SHIPBUILDING. 


The paper by Professor J. J. Welch on “ High-speed 
Vessels ” was the first to be read at the meeting of Section 
V.on Friday morning. The Chairman of the Section, 
Dr. Elgar, presided, and the discussion which followed 
turned in the main on the relative advantages of turbine 
and reciprocating propelling machinery for high-speed 
vessels, covering to some extent the subject opened by 
the Hon. C. A. Parsons at the meeting of Section IIT. on 
the Wedaesday preceding. 

Professor John Joseph Welch, in his paper on 

“ HIGH-SPEED VESSELS,” 
commences by explaining that “high speed ” is a relative 
term, the 18 knots of the despatch vessel Iris and the 18} 
knots of the first English torpedo boat Lightning being con- 
sidered distinctly “ high” in 1878, whereas at the present 
time such speeds would be classed as “ low ” for the same 
types of vessel. Practically confining attention to vessels 
designed for the British Navy, the principal steps in speed 
are set outina table. [This we do not reprint.} Compar- 
ing the Lightning—18°5 knots—with Viper—36°6 knots 
—two vessels mentioned in the table, it is seen that the 
maximum speeds on trial have been practically doubled 
within the |.st thirty years, and although none of the 





33-knot destroyer type has yet been tried, and the Swift 
—36°'0 knots—is stil] in the building stage, it is confi- 
dently expected that their designed speeds, with heavy 
loads on trial, will be realised. Side by side with this 
development of speed, the sea-going and sea-keeping 
qualities of the vessels have been greatly augmented. The 
general growth of size is indicated by the length of torpedo 
boats having grown from the 87ft. of the Lightning to the 
185ft. of the most recent of the type, whilst the similar 
dimension of destroyers has increased from 185ft. to 345ft. 
The 30-knot destroyer class were succeeded by the 
“ River ” type, having much lower trial-trip speeds. This 
difference is, however, more apparent than real, since the 
load carried on trial by the vessels of this type was about 
34 times as much as that on board the earlier type when 
speed trials were made. A distinct portion of the diminu- 
tion of speed was also due to the extra weight of hull 
consequent upon the adoption of a high forecastle 
and other structural additions, and to the extra 
weight of both hull and machinery required to meet 
more stringent conditions of strength laid down by the 
Admiralty. In the early vessels mild steel was em- 
ployed for the structural portions of the hull, but 
in later ones high-tensile steel, having a strength of 
37 to 43 tons per square inch with 18 per cent. elongation 
on a length of Sin. for the thicker plates and 12 per 
cent. for the thinner ones, has been adopted for bottom 
and deck plating, deck-girder plates and angles, for longi- 
tudinal frame plates and angles, and in some cases for 
transverse bulkheads, the object being to provide the 
necessary strength and rigidity with the minimum weight. 
This material requires more careful handling in the 
shipyard than is necessary with mild steel, and it is 
expedient to plane instead of shear all edges and butts of 
plates, and to drillall holes. It is of course essential in 
high-speed vessels to save weight wherever practicable. 
With reciprocating machinery the possible indicated horse- 
power obtained per ton of total machinery has not greatly 
increased since 1877. For example, in“the Lightning, 
which was only of 28} tons displacement, 39 indicated 
horse-power was developed for each ton of machinery, as 
against an average of, say, 40 to 42 for the 27-knot 
and 30-knot destroyer types, of displacements ranging 
from 240 tons to 350 tons on trial. In the “ River” class, 
the power per ton was distinctly less than this—about 33 
in the case of vessels built by Messrs. Cammell, Laird— 
due partly to the restriction of revolutions below the 
limit usual in the preceding types. In the Rattlesnake 
class of torpedo-gunboats, about 21} indicated horse-power 
was developed per ton of machinery, whilst in some of the 
fastest cross-Channel passenger steamers the correspond- 
ing figures are 10 to 11 indicated horse-power per ton, 
and this is also approximately the result obtained in some 
of the latest cruisers. The Turbinia, a special vessel 100ft. 
long and displacing 444 tons on trial, marked with her 
rotary engines a notable advanc:, no less than 72 horse- 
power being estimated to be produced per ton of machinery. 
A still better performance may be reckoned uponin the latest 
vessels provided with turbines and with boilers using oil- 
fuel. With regard to the future, much is hoped for from the 
attention now being directed to the development of 
internal combustion motors using gas or oil. From par- 
ticulars in the author’s possession of a gasoline motor 
recently built abroad for marine work, which develops 
300 brake horse-power, it appears that such apparatus 
will produce power equivalent to60 indicated horse-power 
per ton. Experiments with comparatively small vessels 
will doubtless point the way to improvements in larger 
types, and, as the result, may we not expect that, just as 
the high performance of the special vessel Lightning, as 
regards horse-power produced per ton of machinery, was 
ultimately reproduced in much larger and heavier sea- 
going vessels, so, in due time, it will become possible to 
attain in such vessels the very high standard set by the 
special vessel Turbinia? 

The discussion was opened by the reading of a note 
submitted by Sir Philip Watts, who was unable to be 
present at the meeting. He observed that Professor 
Welch had confined his remarks to ships of the destroyer 
type, but similar advance had taken place in the speeds 
of both battleships and cruisers. No great advance had 
been made in the indicated horse-power obtainable per 
ton of machinery in battleships and cruisers within the 
twenty years preceding the introduction of turbines, the 
indicated horse-power per ton of reciprocating machinery 
ranging in that period from 10to11. This figure had 
been considerably raised in connection with turbine 
machinery, and it was hoped that 13 shaft horse-power 
per ton of weight would be obtained in the ships now 
being built. The high speed of revolution of the turbines 
as compared with reciprocating engines resulted in a 
reduction of propeller efficiency. He pointed out that if 
the 30-knot destroyers of 1895 had carried a load of 
125 tons—as the “ River” class of 1903 did—instead of 
35 tons, their speed would have been about 27 knots, so 
that the superior sea-keeping power of the “ River” class, 
with increased strength of the hull and machinery and 
improved accommodation for officers and crew, were 
obtained in association with a lower speed of 14 knots on 
the trial. In ordinary weather met with at sea, and with 
the limitation of power thus imposed on the 30-knot 
vessels, there was practically no difference between their 
speed and that of the“ River” class. The fullspeed obtained 
by the Viper on the Admiralty trials was 33:8 knots 
with about 390 tons displacement. Professor Welch’s 
paper gave the figure as 36°6 at light draught. With 
regard to stresses, the limits given in the paper for high 
tensile steel of destroyer quality were correct, but for 
torpedo boats the scantlings considered necessary to 
obtain sufficient stiffness to prevent “panting” or local 
weakness are such that the stresses, calculated on the 
usual basis, are really much lower than those stated. 
With regard to Professor Welch’s concluding remarks, it 
did not appear to him that any appreciable reduction in 
the size, weight, and cost of high-speed vessels would be 
obtained until machinery was available which would 
enable space to be saved and develop greater power per 








ton of weight than could be secured at the present time. 

Mr. 8. W. Barnaby said the most important thing in 
connection with structural steel was not so much the 
ultimate strength but the elastic limit. They wanted an 
elastic limit of 22 tons, and he hoped steel makers would 
be able to supply their needs. It ought not to be forgot- 
ten that modern torpedo boats and destroyers were 
crowded with fittings, whereas years ago they were 
almost bare. The saving in weight by the use of turbine 
machinery in battleships was noticeable, but in the case 
of destroyers it is a small quantity. He drew attention 
to the enormous increase in cost of destroyers and 
torpedo boats; increase in speed meant increase in cost 
out of all proportion to the result obtained. The Light- 
ning of 1877 had a speed of 18°5 knots; the early 
destroyers Hornet and Daring had cost six times the 
expenditure on the Lightning. The 80-knot destroyers of 
the “ Desperate ” class cost ten times as much, the “ River” 
class fifteen times, the new 33 knot destroyers twenty- 
six times, and the Swift, with a speed of 36 knots—about 
double that of the Lightning—would cost fifty times as 
much as the latter. 

Sir John Durston agreed with Sir Philip Watts that 
reciprocating engines had not made much progress of 
late as regards saving in weight. The introduction of 
turbine machinery had resulted in attempts to reduce 
it further, the weight of reciprocating machinery being 
postponed, but the use of turbines had reduced the 
weight of boilers in warships by 15 per cent. He 
regarded the results of the trials of the Turbinia as 
unreliable, for the reason that she was running but a 
short time, and her machinery was so light that her 
high speed could not have been maintained for long. 

Professor J. H. Biles referred to the speed and con- 
sumption results obtained with the four new Midland 
Railway Company’s boats, two of which are turbine- 
propelled and two fitted with reciprocating machinery. 
The turbine vessels showed an advantage over the others 
of 15 per cent. on the coal consumption in the smooth- 
water trials, but this advantage vanished under service 
conditions, when the vessels had to face ordinary rough 
weather. The propellers of turbine vessels were so 
reduced in diameter and area, and so light, that in a 
rough sea, when the revolutions had to be reduced, there 
was a considerable loss in efficiency. He considered that 
larger propellers are desirable in turbine ships, and 
builders should be prepared to sacrifice a little on trial- 
trip speeds for the sake of increasing the efficiency of the 
vessel under service conditions by using propellers 
designed to give the best results in a seaway. 

Sir John Thornycroft agreed with Prof. Biles’ remarks, 
and considered that the propellers of turbine-driven 
vessels should be made a little larger than was necessary 
to give the best results on the trial trip. 

Mr. A. E. Seaton also referred to the falling off in the 
efficiency of turbine machinery under sea-going conditions 
as compared with the trial trip results. He instanced 
the trials of the recent German scouts Lubeck and Ham- 
burg, as showing better results with the reciprocating 
engines than with the turbines. 

Mr. Walker gave data of the coal consumption of the 
Allan liner Virginian. This vessel has averaged 17:2 knots 
to 17°65 knots on a series of voyages at an estimated 
indicated horse-power of 12,700. The average coal con- 
sumption of the propelling turbines only was 1°30 Ib. per 
indicated horse power, or, including auxiliary machinery, 
1°42 lb. per indicated horse-power and 1°507 Ib. per 
indicated horse-power, including the electric light ma- 
chinery in addition. 

Sir William White considered that there existed a ten- 
dency to increase the scantlings of destroyers beyond what 
was necessary. He pointed out that the limit of speed 
which can be realised in small vessels of the destroyer 
type is not determined by the power of the machinery but 
by the condition of the sea. There was a state of sea in 
which it was impossible to drive these small craft at full 
speed. He had grave doubts whether the expenditure on 
the Swift was justified. Such a vessel had to be brought 
up at times when there was any sea. A vessel of the 
Speedy class, with 21 knots speed, would run down a 
26-knot destroyer in most weathers, and he held that 
there was no destroyer which a torpedo gunboat could 
not overtake in very moderate weather. The indicated 
horse-power of the Swift would be 30,000, and the dis- 
placement 1800 tons. Such a power was enormous for 
a vessel only 345ft. long. The horse-power was practi- 
cally the same as that of the Lucania, a vessel of 
20,000 tons displacement, but there was this important 
difference, that a big ship could utilise this power in a 
rough sea, while a small craft could not. The expendi- 
ture on the construction of this small boat, to make 
36 knots, would be £300,000. He said the peculiarity 
of the speed falling off considerably in a seaway, 
although not confined to turbine machinery, was more 
marked in the case of rapidly revolving propellers. It 
was, to his mind, marvellous that the use of high-speed 
turbine propellers had been so successful, considering the 
very short time they had been employed. 

Dr. Elgar, in closing the discussion, said that shipowners 
were holding their hands pending more definite and re- 
liable data as to the coal consumption of existing turbine- 
propelled ships. Such information was much needed, for 
the adoption or rejection of turbine propulsion in mer- 
chant steamers depended almost entirely on the factor of 
coal consumption, He knew of several shipowners who 
were now hesitating and awaiting definite and conclusive 
data. 

A note on 


“ MopERN APPLICATIONS OF SUPERHEATING TO MARINE 
Steam Borers” 


was then introduced by Mr. Arthur Spyer, who said that 
superheaters which have been applied for marine work 
may be divided into two classes :—(1) Those fitted in the 
uptake and absorbing the heat from the gases of combus- 
tion after leaving the boiler. (2) Those placed in the 





boiler in such a position as to absorb heat from the gases 
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during their passage through the boilers. As to the first 
type, the largest applications for marine purposes in this 
country have been made by Messrs. Thos. Wilson, Sons 
and Co., who in 1900 fitted the Claro with superheaters. 
These superheaters consist of a series of multiple U tubes 
with collectors at the inlet and the outlet. The result 
obtained in the Claro was so satisfactory that the sys‘cm 
has been largely extended in the Wilson fleet, and they 
have at the present moment twelve vessels fitted or heing 
fitted with superheaters. Owing to the low gas tempera- 
ture available a large superheater surface has to be pro- 
vided, ranging from 40 per cent. to 50 per cent. of the 
boiler heating surface, in order to give a superheat of 
90 deg. to 140 deg, As regards results, the Aleppo, which 
has been fitted with superheaters, and runs with an 
average of about 120 deg. of superheat, had a coal con- 
sumption of 12} per cent. less than sister ships not so 
fitted over several years of service. One of the most 
important questions is the condition and material of the 
working surfaces of the cylinders and slide valves. As 
regards material of the rubbing surfaces, cast iron is 
invariably used; piston valves are fitted in the high 
and intermediate cylinders, and flat valves in the 
low-pressure cylinders. As regards durability, a tube 
was cut from the Claro after five years’ service, and 
no wear could be detected on it; and recently I 
had a tube cut out from a superheater which has been 
at work in a boiler on shore for eleven years, and failed 
to detect any wear init. The economy directly attribut- 
able to superheating, from the data in the possession of 
the Central Marine Company, works out to about 8 per 
cent., but it should be noted that the total degree of 
superheat imparted to the steam was only about 70 deg. 
As regards the superheaters of the second type, namely, 
those placed in an intermediate position in the boiler, 
the only one which has been largely used is the Babcock- 
Wilcox. This is applied in conjunction with the Babcock- 
Wilcox marine boiler, in which the gases are passed 
three times through the boiler heating surface by means 
of bafiling, and the superheater is placed between the first 
and second passes. The first tests with this superheater were 
made in America. Irom these it appeared that the increased 
coal consumption due to using saturated steam was 16} per 
cent. A series of tests were carried out by the Admiralty on 
H.M.S. Britannia, which is fitted with Babcock and Wil- 
cox superheaters in six of her boilers. In these trials the 
total water used per indicated horse-power with six boilers 
using saturated steam was 21°02 |b., while with the six 
superheated steam boilers the consumption was only 
18°19 lb. per indicated horse-power, the auxiliaries being 
taken into account in both cases. Experience would 
appear to show that with reciprocuting engines, when 
properly adapted for the use of superheated steam, a high 
degree of economy is obtainable, and that no detrimental 
results arise from its use. There is apparently no reason, 
seeing that turbines can be constructed to use super- 
heated steam satisfactorily for land purposes, why they 
should not also be constructed to use superheated 
steam for marine purposes, and developments in that 
direction would appear to be the next step, as already 
indicated in the American vessel Creole, with Curtis 
turbines. 

The chairman of the section, Dr. Elgar, having left 
the meeting, the reading of Mr. Arthur Spyer’s paper 
took place, under the chairmanship of Sir Fortescue 
Flannery. 

In the course of the discussion, Mr. Leslie Robinson 
stated that 100 vessels had already been fitted with 
superheaters in Germary, and their use was rapidly 
increasing in that country. He considered that there 
was a considerable gain by the use of superheaters in 
connection with steam turbines. 

Mr. Walker thought the use of superheaters in con- 
junction with marine turbines was attended by an 
element of risk. The relative saving by the use of 
superheaters was greater with reciprocating engines than 
with turbine machinery, partly on account of the in- 
creased clearance that has to be allowed for the blades 
in the latter c!sss. 

Sir John Durston said that the design of modern boilers 
of all classes is such that we may approach the question 
of superheaters with more confidence than was possible 
in earlier days. As now designed, the degree of super- 
heat obtained is more moderate than was usual in the 
old forms of superheaters. He considered that the super- 
heaters should, for preference, be placed in the fore parts 
of a battery of boilers, and that 100 deg. Fah. was a good 
limit temperature for the superheat. As to the application 
of superheat to turbines, he thought that. in a moderate 
degree—for instance, 70 deg. Fah. to 100 deg. Fah. of 
superheat—it would be satisfactory, and a better vacuum 
would be obtained. 

Mr. Spyer, in replying to the discussion, stated that he 
did not at all favour superheaters placed in the uptake. 

The Chairman described the modern use of super- 
heaters as the revival of an old phase of engineering, but 
under entirely new conditions. In the old days we had 
low-pressure steam, now we had high-pressure steam to 
deal with, and immensely improved lubricants and means 
of lubrication. The use of modern lubricants had over- 
come many of the difficulties which formerly existed. In 
the old days all superheaters were of the first class 
described in Mr. Spyer’s paper, that is, placed in the 
uptake ; but he considered the modern idea, which is to 
place the superheater in some part of the boiler where it 
would absorb some of the heat during the passage of the 
gases through the boiler, to be more satisfactory. By 
so doing a portion of the available heat is abstracted for 
the purpose of re-evaporation by superheating. He con- 
sidered superheating, as a general rule, was superior to 
steam jacketing. 

The third paper was by Mr. H. A. Ruck-Keene on 


“THe WeLpING oF SrrucruRAL MATERIALS IN PLAce.” 


Many engineers consider that iron is more reliable for 
welding purposes than mild steel, and also that a better 
weld can be obtained from poor than from high quality 


iron. These opinions were no doubt the reason why, in 
welding up steel beam knees, steel boiler furnaces, and 
other mild steel sections, it was formerly common prac- 
tice to unite the pieces hy means of a “glut” of iron. 
They arose probably from the fact that wrought iron 
contains numerous small inclusions of slag, which is 
mainly silicate of iron, the poorer qualities of iron 
containing these in larger quantities. When raised 
to welding temperature the oxide formed, being 
mixed with this silicate, is sligatly more fusible 
than the purer oxide formed on the purer metal. 
A table of tests, made by the Superintendent of 
Lloyd’s Proving House at Netherton, was given, which it 
was explained showed that this prevalent idea was not 
correct, the better quality iron giving the best results 
throughout. A comparison of the extensions shows that 
the welded bars, as compared with the solid bars, lose far 
more in ductility than in tensile strength. This suggests 
the necessity of annealing the articles after welding, and 
this is always done in the case of furnaces, and is practi- 
cally done in chain and tube-making, as the pieces 
operated on are raised to a fairly uniform temperature 
throughout. In the Elihu Thomson process of electric 
welding, which is extensively used for welding pipes 
together in the manufacture of coils, &c., the union is 
made in the same way as in ordinary welding, but the 
necessary heat is generated by passing an electric 
current of low intensity through the pieces to be 
welded. Some further tests, a table of which was 
given, showed the advisability of annealing. In the 
Benardos or are system of electric welding the 
articles to be welded are placed in position and are con- 
nected by a cable to the positive pole of the dynamo, and 
the negative pole is connected toa carbon pencil. On the 
pencil being brought into contact with the article to be 
dealt with, and then withdrawn a short distance, an 
electric are is formed, which rapidly heats the part in 
close proximity to the arc. When the surface of this 
part is fused, a small piece of metal is added, and this 
becomes fused and attaches itself to the fused surface; 
this process is continued until sufficient metal has been 
added and fused, to fill the space between the parts to be 
united. Many successful repairs have been carried out by 
this process. In another system, instead of the carbon 
pencil, asmall rod of specially-prepared iron is used ; this 
itself becomes fused in the arc and forn.s the metal which 
builds up the so-called welded joint. Repairs to boilers have 
been satisfactorily carried out by this process, wasted 
portions of boiler plates being built up to their original 
thicknesses, and leaky riveted seams, both vertical and 
horizontal, being dealt with so as to weld the plates 
together, some of the rivets in these seams being so fused 
to the plates as to become integral parts of them. All 
three of these processes of electric welding have the ad- 
vantage that the material to be dealt with need not neces- 
sarily be close to the generating plant, as the required 
electric current is carried through cables. Somewhatsimilar 
processes are the oxy-acetylene and oxy-hydrogen systems. 
When large pieces have to be united, by either the 
electric or the oxy-acetylene methods, although they 
may be brought close together for a portion of the section, 
yet the opening between them has to be so much cut 
away, to admit of the carbon pencil or the blow-pipe 
flame being brought into any required spot, that the 
amount of metal requiring to be fused is larger than in 
proportion to the section of the piece to be united. It is 
evident that the nature of the metal added in all these 
processes is different from that of the pieces joined, and 
the desirability of subsequent annealing is manifest. The 
results of two tests of test pieces cut from a ;in. plate, 
which had been welded by the oxy-acetylene process, 
gave the tensile strength as 21-1 and 21°9 tons per 
square inch, with elongations of 15} and 6 per cent. in 
8in. The tensile strength of the original metal was 
25°6 tons per square inch and the elonzation 88°5 per 
cent. in 2in. Another method of uniting pieces of a 
structure is that of fusing the surfaces and filling up the 
spaces between them with molten metal; but in 
this case the molten metal is added in one opera- 
tion instead of its being built up fragment by frag- 
ment. This system was employed some _ years 
ago in the manufacture of compound armour plates. 
A new method of joining comparatively large pieces 
together has been introduced by the Thermit Company, 
and is called the “Alpmino-Thermic” process. This 
process has been used successfully for welding tram rails 
in place, &c., and abroad several sternframes and other 
pieces of fairly large section have been repaired. 

The discussion was a short one and did not add much 
information to that already contained in Mr. Keene’s 
interesting and useful paper. It served to show, however, 
that the subject is one which is regarded with consider- 
able interest by those interested in shipbuilding and 
marine engineering. 

Mr. Wallace Jones stated that the Elihu Thomson 
process of electric welding had been extensively used for 
welding the joints of the rails in electric car tracks, and 
was very suitable for the purpose. 

The author, in replying to the discussion, gave details 
of several repairs carried out by means of the chemical 
processes described in the paper, with particulars of cost 
and results of tests that have been made since the paper 
had been printed. He said that the possibility of welding 
in place in the case of ship repairs, which would other- 
wise necessitate the taking out of large pieces of machinery 
or structural parts, was a great advantage, and often 
saved considerable delay and loss of time which would 
otherwise be necessary. Annealing the welded parts was 
desirable, but partial annealing could often be managed 
in situations where complete annealing was impracticable. 
The Chairman —Sir Fortescue Flannery—said the paper 
was of especial value and importance in that the author 
spoke on behalf of Lloyd’s Registry. The experiments 
detailed in the paper constituted an example of the use- 
ful and valuable scientific investigation which was being 
carried on constantly by the technical officers of Lloyd’s. 








by Mr. Ruck-Keene, he had two remarks to make—one 
for and one against. First, the author had stated that 
the annealing of welded articles was necessary, and it 
was obviously awkward to anneal in many cases where 
such welding could be applied. Secondly—and this was a 
matter of great importance in favour of systems of welding 
materials in place—the cost was of only small moment as 
compared with the great saving in time that could be 
effected. He had hopes that some means would be found 
to overcome the difficulties connected with the question 
of annealing. 

The proceedings of Section V. then terminated with the 
passing of the customary votes of thanks. 








PROGRESS OF WARSHIPS AND MACHINERY 
UNDER CONSTRUCTION IN ENGLAND. 

In an article under the above heading in our issue of 
January 11th last, we noted the fact that the ‘ accept- 
ance” trials of the battleship Dreadnought—built at 
Portsmouth Dockyard—had then taken place, and the 
ship has since entered her first commission. Her sister, 
the Bellerophon, being built at Portsmouth, although 
only laid down early last December, had by the 6th of 
the past month nearly 6000 tons of material built 
into her hull, the rate of its supply having been such 
that there has been no delay in forwarding the work ; 
and it is confidently expected that by July 27th —the day 
fixed for her launch—she will be quite ready to take 
the water, although no overtime has been worked on her. 
She will be a larger ship than thé Dreadnought, her dis- 
placement being 18,550 tons, while that of the typical 
vessel is only 17,900 tons; and though no such interest 
has been evoked in her as that shown in her predecessor, 
she will, of the two, be the more important ship. 

The battleship Temeraire, sister ship to the Belle- 
rophon, and one of the Dreadnought type under construc- 
tion at Devonport, has, since her actual commencement 
on New Year’s Day, made splendid progress, the facilities 
for handling the material to be built into her being so 
perfect that no time is lost in getting it into place in her 
hull; so that at the time of putting her into the water 
she will have attained a record launching weight. She 
is to be fitted with turbine propelling engines of 
23,000 indicated horse-power, supplied with steam by 
Yarrow large tube boilers, and will be launched on the 
20th of August next. 

The armoured cruiser Defence was launched from the 
dockyard at Pembroke on April 27th. She is one of the 
Minotaur class, having a displacement of 14,000 tons on 
a mean water draught of 26ft., and is fitted with triple- 
expansion twin-screw engines of 27,000 indicated horse- 
power, steam being supplied by water-tube boilers of the 
Yarrow type, of which forced draught is effected by 32 
electrically-driven fans. 

The armoured cruiser Warrior, built at Pembroke, 
having had the ventilation of her boiler rooms improved 
at Chatham, underwent her steam trials at Portsmouth 
and returned to Pembroke on February 7th. The trials 
were very successful, the 30 hours at one-fifth and four- 
fifths power having passed off without a hitch, the speed 
attained on the latter being 22°9 knots. 

Blocks were laid at Pembroke Dockyard on the 
9th of April for the building of the unarmoured cruiser 
Boadicea. She will be 385ft. long between perpendiculars, 
41ft. beam, and 3300 tons displacement, with a water 
draught of 13ft. 6in. She is to be fitted with turbine 
engines of 18,000 indicated horse-power, to give hera speed 
of 25 knots. Four propeller shafts will be fitted, each 
with one propeller and a go-ahead turbine. The main 
turbines will make 500 revolutions per minute at full 
speed with steam at 170 1b. pressure. Twelve small 
tube Yarrow boilers will be employed, having 40,000 
square feet of heating surface and worked at 235 |b. 
pressure per square inch. 

Turning now to the progress made in the construction 
of warships and machinery in private shipyards and 
engine works in England in the past six months, we find 
that since the end of December, at the works of Sir W. 
G. Armstrong, Whitworth and Co., at Elswick, the first- 
class armoured cruiser Achilles has been completed and 
handed over to the Admiralty; that the Afridi, one of 
the 33-knot oil fuel ocean-going torpedo-boat destroyers, 
is nearly ready for her trials; that the armoured cruiser 
Invincible—one of the largest cruisers in the world— 
was launched on April 13th, and has now nearly all her 
machinery and armour fitted. This vessel is 530ft. long 
by 78ft. 6in. beam, and her displacement at 4 mean load 
draught of 26ft. will be 17,250 tons. She is fitted with 
turbine engines to give her a speed of 25 knots at full 
power. 

The Superb, one of the first-class battleships of the 
Dreadnought type, is making rapid progress at the 
Elswick Works. Her propelling engines, which are to 
give her a speed of 21 knots, will be made by the Walls- 
end Slipway Company. There is also in hand at the 
Elswick shipyard the first-class Brazilian battleship 
Minas Geraes, undergoing modification in her hull, the 
framing of the lower portion of which is well advanced. 
The refit of the hull and machinery of the Portuguese 
cruiser Don Carlos has also been nearly completed. 

At Hawthorn, Leslie and Co.’s works at St. Peter's, 
Newcastle-on-Tyne, the “acceptance” trial of the 
machinery of the armoured cruiser Achilles—made by 
the firm—was undergone on March 2lst, and being 
entirely successful, the vessel was at its conclusion 
handed over to the Naval authorities. The machinery 
and boilers of the Agamemnon—sister ship to the Lord 
Nelson—made at St. Peter’s, which was being fitted on 
board at the date of our last report, was tried at moor- 
ings on May 28rd’ and 24th, and is now ready to com- 
mence steam trials. The Ghurka ocean-going 33-knot 
destroyer, built at the Hebburn Yard, was launched from 
it on the 29th of April. The turbine machinery and 
boilers of this vessel, made by her builders, are now all 
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trials will commence early this month. It is expected 
that she will attain a speed of 33 knots, as her engines 
are between 14,000 and 15,000 horse-power. 

All the boilers, together with the complete boiler 
equipment of the 33-knot somone Seek destroyer Afridi— 
made at the St. Peter’s Works—are now fitted on board 
that boat, and she will also be tried this month. 
The turbine machinery of this vessel has been supplied 
and fitted by the Parsons Marine Steam Turbine Com- 
pany. The first-class torpedo boats Nos. 21 and 22, on 
the slips at the Hebburn Shipyard, will be fitted with 
turbine machinery of 4000 horse-power, made by their 
builders. This machinery, which is intended to drive 
the boats at a 26-knot speed, is now about half-finished 
in the shops. The boilers—two to each ship—are of 
the latest improved Yarrow type, made to burn oil fuel 
only. 

The turbine propelling engines of 23,000 indicated 
horse-power and the boilers, which are of the latest 
Yarrow type, of the battleship Temeraire, under con- 
struction at Devonport, are being manufactured at the 
St. Peter’s Works. As the order for this machinery was 
only given last Christmas, the time allowed for the making 
of the shafting, propellers, and sea fittings, to meet the 
date—August 20th—when the vessel will be put in the 
water is exceedingly limited, and very close attention 
will be required if that date is to be met. 

There is very little to record in the way of warship 
work executed in the past six months at the Parsons 
Marine Steam Turbine Co.’s works at Wallsend-on-Tyne ; 
only turbine engines having been fitted by the firm to two 
destroyers built at Messrs. Palmer’s shipyard at Jarrow- 
on-Tyne. 

At Messrs. Palmer’s shipbuilding works at Jarrow, 
the firm has during the past six months been princi- 
pally engaged upon the first-class battleship Lord Nelson, 
upon which a large number of men are employed, and 
satisfactory progress is being made. The firm has also 
in hand in the shipyard a first-class torpedo boat for the 
Admiralty, which is now in frame. 

Passing from the Tyne to the Thames, as no waiship 
work is now executed on the Humber, we find that no 
actual naval work has been in hand at the Thames Iron- 
work's shipyard since the end of last year. The last four 
of the eight Roumanian Vedette boats on order having 
been completed, were delivered in February, and are now 
undergoing their trials at Galatz. The propelling 
machinery for these boats was made at the company’s 
engineering works at Greenwich, and one of the eight 
boats ordered was, before delivery, tried at the mouth of 
the Thames, when she attained a mean speed of 18 knots 
on a four hours’ run. The boats are fitted with the com- 
pany’s patent water-tube boilers, designed for burning 
petroleum residue only as fuel. At the trial of the first 
of the boats received abroad, she attained a speed of 
18 knots on the Danube. 

At Yarrow and Co.’s works at Poplar since December 
last the first-class torpedo boats Nos. 11 and 12—late 
Mayfly and Moth—have been delivered to the Admiralty ; 
and a similar boat, No. 23, is still under construction for 
the same authority, as are also the Yarrow water-tube 
boilers for boats Nos. 17 and 18. The similar boilers for 
his Majesty’s yacht Alexandra have been delivered to 
Messrs. Inglis, of Glasgow, her builders. Messrs. Yarrow 
have also under construction boilers for the Spanish 
torpedo boats Azor and Orion, and four similar boilers‘ 
for the Argentine cruiser Patrie. The Greek destroyer 
Nafkratoussa is about to be delivered, and two others for 
the same Government are rapidly approaching comple- 
tion. An order has also lately been received for an instal- 
lation of Yarrow water-tube boilers for the Spanish gunboat 
Marques de Molins, and an order for ten sea-going 
torpedo-boat destroyers, 240ft. long by 23ft. 6in. beam, 
for the Brazilian Government. 

At Sir J. I. Thornyeroft and Co.’s works at Chiswick 
and Southampton, the progress of warship work during 
the past six months has been as follows :—Premising 
that coastal destroyers are in future to be known as 
first-class torpedo boats, and to be numbered, Messrs. 
Thornycroft have in hand Nos. 6 to 10, and Nos. 19 and 
20. The first-mentioned are boats 166ft. 6in. long between 
perpendiculars, 17ft. 6in. beam, 255 tons displacement, 
with a mean water draught of 6ft. 3in. They are to be 
fitted with turbine engines of 3700 indicated horse-power 
driving three screws, which are to give them a speed of 
27°3 knots, steam being supplied by the firm’s type of 
water-tube boilers, a bunker capacity for fuel for 1000 
knots being provided. Boats Nos. 19 and 20 will be 
somewhat larger vessels, their dimensions being :— 
Length, 178ft. 6in.; beam, 18ft. 3in.; displacement, 282 
tons; and water draught, 6ft. 5in.; with turbine engines 
of 4000 horse-power driving three screws, but giving a 
26-knot speed, the steam being supplied by the same 
type of boiler as the other boats, and the same fuel 
capacity. 

There are also in hand at the Woolston works two ocean- 
going destroyers for the British Government—the Tartar 
and the Amazon. These are respectively 270ft. and 280ft. 
in length, 26ft. and 26ft. 6in. beam, 790 and 878 tons dis- 
placement, and 9ft. and 9ft.6in. water draught. Their 
turbine engines are 14,500 and 15,500 horse-power respec- 
tively, driving three screws, which are to give them an 
equal speed of 33 knots, their radius of action being like- 
wise equal, viz., 1500 knots. The armament of the 
torpedo boats will be two 12-pounders, of the Tartar 
three of like size, and of the Amazon two 4in. quick- 
firing guns. 

At Cammell Laird and Co.’s works at Birkenhead the 
sea-going destroyer Cossack, built for the British Govern- 
ment, has been launched, and her turbine propelling 
engines and boilers, &., are now in place on board, and 
the vessel is being completed for her trials. The ocean- 
going destroyer Swift, a similar but faster vessel, is now 
plated, her propelling machinery is in a forward state, and 
she is nearly ready for launching. 











AVONMOUTH DOCKS. 


WE have in previous issues given general descriptions 
of the extensive works in progress at Bristol and Avon- 
mouth in connection with the dock undertaking of the 
Corporation of Bristol.* The photographs which we 
reproduce on page 9 of this issue show the new graving 
dock and the great entrance lock of the Royal Edward 
Dock as they appeared a few weeks ago. One of the 
engravings shows the entrance lock from the position of 
the intermediate gates with the temporary dam separating 
it from the dredged channel. The other picture of 
the lock shows the inner or dock-end gates already 
in position. The graving dock has been practically 
completed for some months, and the caisson to be used 
for closing its entrance is now being constructed. 

The large basin of the Royal Edward Dock, now 
approaching completion, is 1000ft. wide, and the mean 
length from north to south is 1120ft. At the south- 
eastern corner there is a branch about 500ft. long and 
250ft. wide, from the end of which a passage 85ft. wide 
communicates with the old dock. At the north end of 
the dock provision has been made for constructing two 
more branches, each 1800ft. long, and 300ft. wide, to provide 
additional accommodation in the future. The dock will 
be entered from Kingroad through a lock 875ft. long, 
100ft. wide, situated near the south-western angle of the 
dock. This is the lock which is shown in the en- 
gravings. The outer sill will have a depth of 36ft. of 
water at high water of ordinary neap tides, and 46ft. 
at high water of ordinary spring tides. At the outer end 
of the lock are two piers, 900ft. and 1200ft. long respec- 
tively. A lighthouse is in course of erection at the head 
of each of the piers. The towers will be of stone, and 
the optical apparatus and lanterns are almost ready for 
erection. The main light will be on the north pier, and 
will be of flashing character, with a subsidiary red light 
shown from one of the lower windows. The south pier 
light will be green occulting, and a fog bell is to be installed 
in the lantern gallery. The dry dock is placed on the 
northern side of the entrance lock, and lies parallel to it. 
It is entered from the Royal Edward Dock. 

The large basin, the arm at the south-west corner, the 
structures of the two piers, and the graving dock are com- 
pleted, and the passage between the old and the new 
docks and the lock are rapidly approaching completion. 
The junction cut is closed by acaisson and crossed 
by a swing bridge, both of which are in position. The 
lock will have three pairs of steel gates, of which the inner 
pair is erected, and work is in progress on the others. 
The pump chambers «nd pumping engine-house for the 
dry dock have been built ; the large pumping engines for 
the dry dock are almost ready for erection, amd the 
auxiliary machinery for the gates and caissons and the 
capstans are in course of erection. 

On the eastern side of the dock are two transit sheds, 
each 500ft. in length and two stories high, and on the 
southern side one shed, consisting of a single floor only, 
450ft. in length. Behind the sheds, on the eastern 
side of the dock, a large granary is in course of erection, 
which, when completed, will be capable of storing 50,000 
quarters of grain. The greater portion of the grain will 
be stowed in bins, and the remainder on floors. Between 
the dock and the sheds on the eastern side there will be 
an underground passage leading to the granary; this 
passage will contain a number of conveyor belts for 
conveying grain from the vessels discharging at the sheds 
to the granary, where it will be automatically weighed 
before being lifted by means of elevators to the top 
floor, and distributed by other conveyors to the 
different bins and floors where it is intended to 
be stored. Other conveyors for the purpose of reloading 
grain into ships will be erected between the granary 
and the dock side. Each of the double-storied sheds is 
to be provided with six cranes capable of lifting 14 tons 
each. Opposite the shed, at the export berth on the 
south side, there will be three cranes capable of lifting 14 
tons each, and two 10-ton cranes. 

The dock will be completely surrounded by lines of 
rails connected with the railways on the old dock and 
with the Great Western and Midland Railway Com- 
panies’ systems. On the north-eastern side of the dock 
estate a large railway yard is being laid out. This con- 
tains several nests of sidings for the interchange of 
traffic between the railway companies and the dock, and 
for sorting and marshalling railway traffic. Some of the 
lines of rails in connection with the dock have already 
been completed. The whole of the conveyor plant, 
cranes and hoists, are electrically driven, but hydraulic 
power will be laid down for working the gate machinery, 
sluices and capstans. It is not yet decided whether the 
pumps for the hydraulic installation shall be electrically 
or steam driven. 

It is expected that the works will be completed early 
next year, when Bristol will have realised the desire that 
has so long existed to possess dock accommodation 
capable of dealing with the largest class of merchant 
shipping. 

The main contract for the new works is being carried 
out by Messrs. John Aird and Co., under the direction of 
Mr. W. W. Squire, the City Dock Engineer. 











REGULATIONS FOR THE CASTING OF BRASS. 


THERE has been forwarded to us from the Home-office by 
direction of the Secretary of State the following draft of 
regulations which it is proposed to make under Sec. 79 of the 
Factory Act, 1901, for the casting of brass, in substitution for 
the special rules now in force. These regulations have, we 
are informed, been prepared after careful inquiries, exter.ding 
over a period of several years, into the condition of the 
industry and the working of the special rules. The inquiries 
have shown that the special rules do not adequately provide 
for the protection of theworkers, and that further precautions 
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are necessary. It will be observed that the chief proposal 
in the regulations is the requirement of efficient means to 
remove the fumes which arise in the process of pouring the 
brass. These fumes are the chief source of injury to health 
among those engaged in the casting shops. (reat advance 
has been made in recent years in the direction of the local 
application of exhaust ventilation for the purpose of the 
removal of fumes, and it has been found that in other indus- 
tries, where regulations similar to those now proposed for the 
brass trade are already in force, they have been productive of 
beneficial results. The Secretary of State understands that 
at least one form of apparatus is in use in some shops in the 
process of casting which successfully removes the injurious 
fumes, but that, as a rule, no means of the kind are provided 
in brass casting shops. He is satisfied that the requirements 
now proposed are necessary for protecting the health of the 
workers. 

The second of the regulations prescribes in detail the natnre 
of the washing accommodation to be provided for the ure 
of persons engaged in the casting of brass. The Inspectors 
have found that in many cases the washing conveniences 
provided under the existing special rules are extremely 
inadequate and unsatisfactory, and some amendment of the 
rule has therefore become necessary. The proposed regula- 
tion is on the same lines as the regulations which have 
already been made and are in force for other industries. 
Regulation 3 re-enacts the provision on the same subject in 
the special rules. It will be observed that the require- 
ment as to limewashing in the special rules has been 
dropped. The Act already requires limewashing to be done 
at least once in every fourteen months, and the Secretary of 
State understands that the additional power given to the 
Inspector in the special rules to require by notice that it 
shall be done every six months, has rarely been used in prac- 
tice, and that it will be still less likely to be needed if 
adequate exhaust ventilation is secured. 

The Secretary of State believes that the draft regulations 
now forwarded are reasonable in themselves, and nécessary in 
order to safeguard the health of the Dg employed. In 
accordance with the requirements of the Factory and Work- 
shop Act, 1901, the regulations are now issued in draft, 
and are subject to further consideration. If objections of 
substance are taken to them either by the occupiers, or the 
workpeople, or by any other persons affected, these objections 
will, under the statute, be the subject of full inquiry by a 
competent person appointed by the Secretary of State, and 
the report of the person holding the inquiry will be considered 
by the Secretary of State before the final regulations are 
made. At the inquiry employers, owners, occupiers and 
workpeople, and all others concerned, will be entitled to a full 
hearing. If, therefore, any person desires the regulations to 
be further considered, he should lodge objection in accordance 
with Sec. 80 of the Factory and Workshop Act, 1901, and, in 
pursuance of that section, the Secretary of State gives the 
following notice :— 

That he proposes to make regulations dealing’with the 
processes of casting of brass, in accordance with the 
enclosed draft, copies of which may be obtained on 
application to the Factory Department, Home-office, 
London, and that any objections with respect to the 
draft regulations by or on behalf of any person affected 
thereby, must be sent to the Secretary of State within 
forty days from this date. Every such objection must 
be in writing, and must state (a) the draft regulations, 
or portions of draft regulations, objected to; (6) the 
specific grounds of objection; and (c) the omissions, 
additions, or modifications asked for. 


FACTORY AND WORKSHOP ACT, 1901. 
REGULATIONS FOR THE CasTING OF Brass. 

Whereas the casting of brass or any alloy of copper with zinc 
has been certified in pursuance of Sec. 79 of the Factory and 
Workshop Act to be [meron I hereby in pursuance of the 
powers conferred on me by that Act make the following 
regulations, and direct that they shall apply to all factories 
in which the casting of brass is carried on. 

In these regulations : 

‘* Brass ’’ means any alloy of copper with zinc. 

‘* Employed ’’ means employed in the casting of brass. 

It shall be the duty of the occupier to observe Part I. of 
these regulations. 

It shall be the duty of all persons employed to observe 
Part IT. of these regulations. 

PART I. 
Dutirs oF OccuprErs, 

1. Pouring of brass shall not be carried on unless there be : 

(a) An efficient exhaust draught for the removal of the 
fumes at or as near as possible to the point of origin; and 

(6) Efficient arrangements to prevent the fumes from 
entering any room in the factory in which work is carried 
on; and 

(c) Free openings to the outside air in the upper part 
of the room. 

2. There shall be provided and maintained in a cleanly 
state and in good repair, for the use of all persons employed, 
a lavatory, under cover, with (1) a sufficient supply of clean 
towels, renewed daily, and of soap and nail brushes, and (2) 
with either : 

(a) A trough with a smooth impervious surface, fitted 
with a waste pipe without plug, and of such length as to 
allow at least 2ft. for every five such persons, and having 
a constant supply of warm water from taps or jets above 
the trough at intervals of not more than 2ft.; or 

(6) At least one lavatory basin for every five such 
persons, fitted with a waste pipe and plug or placed in a 
trough having a waste pipe, and having either a constant 
supply of hot and cold water, or warm water, laid on, or 

—if a constant supply of heated water be not reasonably 

practicable—a constant supply of cold water laid on and 
a supply of hot water always at hand when required for 
use by persons —— 

3. No female shall be allowed to work, in any process what- 
ever, in any room in which pouring of brass is carried on. 

PART II. 
-Durties or Persons EmMPLoyeED. 

4, No person employed shall leave the premises or partake 
of food without carefully washing the hands, 

5. No persons employed shall carry on the pouring of brass 
without using the apparatus provided in pursuance of 


Regulation 1 (a). 


now 








Ir is reported that 110 Hungarian railway officials are 
visiting England to study railway systems, 
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CUNARD TURBINE LINER LUSITANIA. 


Tue turbine Cunard liner Lusitania left the fitting out 


basin of her builders—John Brown and Co., Limited, Clyde- | 


bank—on the forenoon of Thursday, 27th June, and under 
her own steam, with six tugs in attendance, safely negotiated 
the comparatively narrow channel of the lower Clyde until 
open water was reached below the Tail-of-the-Bank. The 
huge vessel was drawing 284ft. forward and 294f6. aft, and the 
better part of two hours was occupied on the short but 
responsible passage. Great crowds at various parts watched 
the progress of the leviathan with keen interest, which was 
evinced at places by hearty cheering. On page 12 and above are 
illustrations, reproduced from photographs taken by Maclure, 
Macdonald and Co., Glasgow, showing the Lusitania and her 
attendant tugs proceeding down the river. The ‘ bird’s- 
eye’ character of the view was secured by reason of the 
photographer having ascended to the top of the huge and 


lofty cantilever crane at the fitting out basin of William | 
Beardmore and Co.’s establishment at Dalmuir. The views | 


are additionally interesting on account of the windings of the 


river being shown, as well as the berth equipment of the | 
Dalmuir Works, and, in the distance, the cantilever crane at | 
the fitting out basin of the Clydebank firm. In anticipation | 


of the event of the Lusitania’s passage to the sea, a vast 
amount of dredging has been done by the Clyde Trustees 
with their most powerful dredgers, and the Clyde Light- 


houses Trustees with a dredger and a number of barges | 


hired from the Tilbury Dredging Company, London, have 
also vigorously pursued operations on the portion of the 
Clyde under their jurisdiction. The Clyde Trustees started 
work over a year ago, and have vigorously prosecuted it until 
the present. Theday of the Lusitania’s passage found the 


whole of the channel way from Clydebank to Port Glasgow | 
dredged to a uniform depth at low water of 23ft., and at | 


high water of 33ft. to 34ft. The undertaking of the great 
Cunarder’s removal to open waters was thus rendered safe, 


if not easy of accomplishment, and on the entirely success- | 


ful result the builders have warmly and officially comple- 
mented the Clyde Trust. The winds which had been 
prevailing also favoured the performanée, as they helped to 
unusually good tides. The channel way from Clydebank to 
Port Glasgow is now deeper and safer at all points than it 
has ever been at any period. Even the remote possibility 
of the bends of the river proving difficult to negotiate by a 


vessel of the extreme length of the Lusitania was anticipated | 


FRENCH GAS ENGINEERS. 





TuE thirty-fourth annual congress of the Société Technique 
de l’Industric du Gaz en France was held at Nancy from the 
llth to the 15th June. M. André Coze, the engineer and 
manager of the Rheims gas undertaking, was the president, 
and was re-elected to serve in that office for a second year. 
His name is associated with the introduction of the inclined 
retort system of carbonisation in gasworks, which he first 
brought to notice in 1885. In the previous congress at Nancy, 
in 1887, he also gave some results of his working with a 
small installation of inclined retorts. However, in his presi- 
dential address this year he made no reference to the 
| subject, but dealt almost exclusively with the topic of by- 

products and how to increase the market for them. Sixteen 
technical papers were read, but there was nothing of any 
very striking importance, apart from a chemical investiga- 
tion into the part played by diffusion in gas flames, particu- 
larly with regard to incandescent burners. This was by 
M. Casaubon, of Brussels. M. Lacaze described the various 
plants of the De Brouwer type for the charging and dis- 
charging of gas retorts, and the conveying of hot coke, that 
had been put up since their introduction about ten years ago. 
A new pyrometer, designed by M. Féry, was described by 
M. Verdier, the advantage of which was that it gave direct 
readings of the temperatures by means of an indicating 
needle, which was acted upon by a spiral in connection with 
a sheet of silver, gold and platinum. It was an instrument 
that could be placed in the hands of an ordinary workman, 
which could not be said of other pyrometers. 

A new feature of this year’s congress was a ‘‘ Séance de 
Discussion,’’ at which were discussed the standardising of 
| screw threads of gas apparatus, carbonisation in vertical 
retorts, the advantages of heavy or light charges of coal, and 
the automatic lighting of gas burners. 
| _ A lecture was given by M. Muller, the Professor of Electro- 
| chemistry at the Institut Chimique of the famous Nancy 
| University, in which he dealt with the interchange of 
| chemical reactions and the effect of electricity upon them. 
| Thursday and Friday were taken up with visits to industrial 
| establishments, among them being the metallurgical works 
of Neuves-Maisons and Commentry, and the railway wagon 
and motor works of MM. Diétrich and Co., at Lunéville. An 
excursion to Gérardmer, and to the Franco-German frontier 
at the Schlucht in the Vosges Mountains, brought a pleasant 
annual conference to a close. 


by the engineer of the Clyde Trust, and large slices of the | 


bank were dredged away at various parts. The building | 


of the great Cunarder, in short, has been the occasion of an 
improvement in the navigable capacities of the Clyde 
which it will doubtless be the earnest endeavour of the 
Clyde Trust to maintain, if not still further to improve upon. 


The Lusitania kept a course to the centre of the channel | 


during the greater part of the passage, and at 1.45 she 


arrived at the Tail-of-the-Bank, shots being fired from some | 


of the steamers anchored there. Instead of coming to anchor 
at once, the vessel: carried on down the firth as far as 
Skelmorlie, but returned and anchored off Rosneath, well 
out of the way of the ordinary shipping traffic, about 4.30. 
Compass adjusting and coaling having been effected, the 
vesse] went down the firth on a preliminary spin on 
Tuesday, and yesterday and to-day (Friday) the magnificent 
liner was thrown open to inspection by the public, 2s. per 
head being charged, the proceeds to go to charities. It is 
expected that the vessel will leave the Clyde for Liverpool 
on the 11th inst. She will be docked at that port, and 
afterwards enter upon her serious and final trials, some of 
which, it is expected, will take place in St. George’s Channel. 








MOTOR COACH FOR EAST INDIAN RAILWAY. 


WE are asked by Nasmyth, Wilson and Co., Limited, the 
builders of a motor coach of which we gave a brief description 
and several illustrations in our last issue, to say that the 
steam pressure employed is 180 lb., not 160 lb. as stated, and 
that the valve gear is of the Allan straight-link type and not 
a Walschaerts’ gear. 














A CONCRETE VIADUCT AT KEY WEST. 


A CONCRETE viaduct, two miles long, extending between 
coral reefs in the open Atlantic, is one of the interesting 
| structures on an American railway extension now being built 
from the southern end of Florida to the island of Key West, 
where the United States Government have established a 
coaling station. The railway will be 130 miles long, of 
| which 30 miles will be concrete arch viaducts between the 
long string of islands known as the Florida Keys. Across the 
islands, and in shallow water, embankments will be built, 
while the stretches of deep water will be crossed by corcrete 
viaducts, composed of series of arches of 50ft. clear span, the 
springing line being at about the level of mean low water. 
The four longest viaducts will be 5200ft., 7500ft., 7800ft., 
and 10,500ft. long between the abutments. The depth of 
water in the channels ranges from 15ft. to 25ft. The native 
rock is too soft for use in concrete or as ballast, and all the 
| broken stone has to be hauled a considerable distance. Fresh 
| water for the concrete is transported in tank boats, as the 
| steel reinforcing bars are liable to rust in concrete made with 
| salt water. A plate girder type of construction was first pro- 
| posed, but concrete was adopted as being more durable, and 
| also better adapted to withstand the waves of heavy storms, 
| The arches have a rise of 25ft,, and the coping line is 30ft. 

above the water, the rail level being 18in. higher. Earth and 
soft coral rock are filled in level with the top of the coping, 
| and upon this is the ballast for a single line of rails, the 
| width over the viaduct being 15ft. Owing to the difficulties 
of construction, the risks of work in the open sea, and the 
distance from any base of supplies, as well as the large and 





varied equipment required, contractors were not favourably 
inclined tothe work. Their tenders, in fact, were so high that 
the railway company decided to build this extension itself, 
under the direction of its own engineering force. The surveys 
were a matter of difficulty, and especially the setting out of 
the’piers for the long viaducts. It is expected that the railway 
will be completed before the end of 1908, and it will afford a 
very novel experience for the traveller. 








TRAINING OF APPRENTICES. 


AT a meeting of the Higher Education Sub-committee of the 
Bootle Edneation Committee held last December, the suggestion 
was put forward that the local employers should be invited to a 
conference with the Education Committee, and at the January 
meeting of this year authority was given to send out a circular to 
ascertain whether employers were favourable to such a conference. 
About twenty firms expressed willingness to co-operate. and in due 
course the conference was held in the Technical School, when 
Mr. D. B. Hewitt, a director of Messrs, Brunner, Mond and, Co., 
Northwich, described what his firm was doing for its apprent'ces, 

The firm began to encourage attendance at evening classes 
twenty-three years ago, at first by voluntary attendance, but after 
a few years made it compulsory, and offered prizes to their 
employés who made at least 75 per cent. of possible attendances 
in one session. 

In 1904 an advance was made by altering the rule as to employ- 
ment to read as follows :—‘‘It is a further condition of employ- 
ment that all youths, not appreutices, under the aye of nineteen, 
or who reach the age of nineteen during the Session, shall.attend 
the Evening School at least nine times out of every ten that the 
School is open, and that apprentices shall so attend during the 
whole period of their apprenticeship.” 

Since 1905 apprentices who had a good record of three years 
evening school attendance at the Winnington Park Schools or 
other similar evening classes have been given instruction in the 
afternoons two days a week in the Verdin Technical School 
without any deduction from their wages. There are now twenty- 
four apprentices in the first year’s and nineteen in the second 
year’s course. This attendance forms part of the week’s work of 
the apprentices. The attention of apprentices to their work is 
remarkable. From 90 to 100 per cent. is the record of their 
attendance at the School, and absences are almost all accounted 
for by sickness, 

This system was not commenced by Sir John T. Brunner as a 
work of philanthropy, but as a matter of business, and it must be 
judged by its effect on the efficiency of the workpeople. 

Here is an extract from the Works Manager's Report in answer 
to inquiry :—‘‘ Up to the present we have gained in two things : 
(1) Better understanding of mechanical drawing; (2) greater 
ability in setting out work. 

** As regards No. 1, up to a few years ago very few :nechanies 
understood a drawing, and still fewer could make a hand sketch 
to illustrate an idea. Many of our lads now show great ability 
in hand sketching with chalk or pencil, and can be employed in 
measuring up for alterations and repairs, placing their measure 
ments in an understandable form on paper. They all can grasp 
the meaning of an engineering drawing. 

‘*As regards No. 2, amongst the fitters, boilermakers, and 
smiths we have certainly felt the improvement in a marked 
manner. ‘To give aniustance. Take a repair to a connecting-rod 
end, the smith shows markedly greater ability in making correct 
allowances for -fitting~shop work,-and-when the rough forging 
comes to the machine tool, the fitter can mark it off to a drawing 
or gauge and set up in the machine almost without assistance. It 
used to be the most difficult of all things to teach an apprentice 
to set up his work, but now in many cases it comes to him 
naturally. 

‘** Amongst the young men who are now in the works, and who 
only attended the Evening School classes, I have some exceedingly 
clever men, and men who take an interest in the work for the 
work’s sake. 

‘*T consider that our younger generation of mechanics show a 
very marked improvement both in ability and keenness for work, 
and it is a pleasure to deal with many of them on account of the 
interest they display.” 

Mr. W. J. Willet Bruce, of the White Star Works (Oceanic 
Steam Navigation Compeny), a!so briefly described the course 
pursued by his firm. 

The agreement with apprentices provides that ‘‘the Company 
will give a bonus of one shilling per week, payable quarterly, to 
apprentices after their second year, provided they attend the local 
technical classes and successfully pass in at least two subjects, 
elementary or advanced, and are good timekeepers, never losing 
two quarters in one week during the period of three months, also 
providing their conduct, perseverance ani general progress in the 
workshops are satisfactory; and it is understood that only such 
qualified apprentices will be admitted to the drawing-office.” It 
was, he said, purely and simply a case of putting a lad on his 
merits, 

Sequel to the Meeting of Apri/ 23rd.—The Education Committee 
on May 23rd adopted the recommendation of its Higher Education 
Sub-committee as printed hereunder :— 

‘*To invite the firms named below to appoint representatives 
who shall constitute an Advisory Board of Employers, and meet 
occasionally and consider suggestions for the improvement of Even- 
ing School and Technical Education in the borough, and make 
from time to time recommendations tothe Education Committee.”’ 
The Oceanic Steam Navigation Company ; Messrs. Johnson Bros. 
(Dyers), Limited ; Messrs, Bryant and May’s, Limited; Messrs. 
James Webster and Brother; the Cunard Steamship Company ; 
Messrs. William Bruce and Son; Messrs. Brown, Duncan and Co. ; 
Messrs. Campbell and Isherwood ; Messrs. Hughes and Stirling ; 
the Liverpool United Gas Light Company ; Messrs. Allan Brothers 
and Company; Mr. T. McHugh; Mr. James Scott. The final 
approval of the Lozal Education Authority, the Town Council, was 
granted on June 5th last. 








Society or Arts.—The annual general meeting of the Soviety 
of Arts, the one hundred and fifty-third since the foundation of 
the Society, was held on the 26th inst. Sir Steuart Colvin Bayley, 
K.C.S.1.. C.1I.E., Chairman of the Council of the Society, in the 
chair. The principal business of the meeting was the election of 
the Council for the year, and the reception of the annual report of 
the Council. H.R.H. the Prince of Wales was re-elected President 
of the Society, an office which his Royal Highness has filled since 
1901. The report reviewed the proceedings of the Society during 
the past session ; it referred to the award of the Albert Medal to 
Lcrd Cromer, and gave a list of the other medals awarded during 
the session. Amongst the prizes announced for next year is a gold 
medal under the Benjamin Shaw Trust for Industrial Hygiene, 
similar medals under the Stock and Mulready Trusts to students of 
Schools of Art, and one under the Fothergill Trust for the best 
portable apparatus for use in mines and other places where the air 
is noxious, enabling men to undertake rescue work. It was noted 
that there had been a slight increase in the number of candidates 
at the Society’s examinations, the total number of papers worked 
being 24,568. It was announced that a Committee had been 
appointed to make further investigation into the subject of the 
‘Deterioration of Paper,” on which subject a Committee had 
reported in 1898. The election of their Majesties the King of 
Norway and the King of Denmark as epee & Royal members of 
the Society on the occasion of their visit to this country is men- 
tioned. The report concludes with a reference to the members of 








the Society who had died during the past year, the most notable 
of whom was Sir Benjamin Baker. 
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RAILWAY MATTERS. 


Tue first week’s traffic receipts on the new Charing 
Cross, Euston, and Hampstead Railway amounted to £2715. 


Tue breaking of an overhead tramway wire at Ipswich 
recently was responsible for a temporary interruption in the service. 
Fortunately, no one was injured, though some narrow escapes are 
recorded. 

Tur construction of the light railway from Castellon 
and Onda to Burriana, Spain, has been interrupted through 
difficulties in the expropriation of some of the land through which 

has to pass. 

Tue line of the Charing Cross, Huston, and Hampstead 
Railway is about eight miles long, and its course rises 272ft., 
some of the gradients being as steep as 1 in 60 The capital cost 
of the line works out at about £720,000 per mile. 


In Barcelona there is, perhaps, a more complete system 
of electric trams than any other city in Europe. German and 
Belgian companies control the whole of the numerous lines, the 
only British concern having been sold to a Belgian syndicate about 
a year ago. 

Tur Tramways Committee of the Halifax Corporation 
have resolved to drop all powers of extension, amounting to about 
£170,000 estimated outlay. Among the schemes abandoned are 
proposed extensions to Elland Cragg Vale, Wainshelf, Rishworth, 

_ and Holywell Green, 


APPLICATION is being made by the Llandudno and 
District Tramway Construction Company, Limited, for an order 
authorising the construction of light railways in the counties of 
Denbigh and Carnarvon, and passing from, through, or into the 
parishes of Eirias and Llysfaen. 


Ir was stated at a York railway meeting that the 
‘ speeding up” of recent years caused railwaymen to perform as 
much in eight as they use to do in ten and twelve hours formerly. 
An eight hours’ day was advocated, otherwise it was said the 
companies would be responsible for a strike. 


We hear that the electric tramways of Helsingfors, 
Finland, are going to be reformed and considerably extended. It 
is the intention to lay double rails right through the town, or, at 
least, at the most important points. Cheaper rates for workmen at 
certain morning and evening hours are also proposed. 


On Thursday, June 27th, tramway cars started running 
through Wimbledon from Worple-road and the bottom of Wimble- 
don-hill to Sammerstown and Tooting, this being the last section 
of the Surrey system of electric tramways promoted by the London 
United Tramways Company, the construction of which was com- 
menced in 1905, 


Tux Swedish Parliament on April 4th last came to an 
important decision with regard to the carrying out of the long- 
projected railway to the Finnish frontier, in so far that it has 
granted the sum necessary—£65,760, so that in from three to four 
years Finland and Sweden will thus meet in friendly commercial 
rivalry on this highly important track. 


A QUARTER of a million fewer passengers have been 
carried on the Brighton tramways than in the previous twelve 
months ; but, according to the balance-sheet, the falling off in the 
receipts has been more than counterbalanced by economies in 
working, and, after providing for interest and sinking fund charges, 
the account shows £2410 5s, 10d. carried forward. 


Tue Indiana Railroad Commission has made a ruling 
condemning the use of the so-called ‘“‘ half-interlocking " switches 
which a number of the inter-urban roads have erected at the 
crossings of the electric and steam lines. ‘The Commission has 
issued an order that in the future towers must be erected and a 
man kept in charge to operate the interlocking devices. 


DvurinG the past year ten miles of the new track were 
added to the Manchester Corporation system, making a total of 
16 miles now open. The passengers carried numbered 143,264,501, 
being an average of 179 journeys per head of the population. The 
car mileage was 15,523,549, and the average revenue was 11-12d. 
per car mile. Working expenses came to 63-18 per cent. of the 
total receipts, which amounted to £712,975. 


Tue Finnish Senate has appointed a committee to 
investigate the question whether some of the rapids or waterfalls 
in the Grand Duchy could be utilised for purposes of electric 
traction. A committee has considered Wallinkoski, Myllykoski, 
and Kyrinkoski Rapids, on the river Vuoksen, in the government 
of Viborg, as suitable, and negotiations have been entered into 
with the owners of these waterfalls for the purchase of the same 
for the Government. 


AFTER a work extending over nearly eight years, and 
involving an expenditure of some £600,000, the old main line of the 
Baltimore and Ohio Railroad, between Relay and Wasbington 
Junction, has been practically rebuilt and transformed from a 
tortuous and snake-like line with steep grades to one of easy 
curvature and like grades. In the eliminationand reduction of the 
numerous curves the distance between the two points has been 
shortened to 58 miles. 


Tue total receipts from the Wemyss cars running over 
the Kirkcaldy system for the six months from the beginning of 
October until the end of March amounted to £868, and the total 
distance run was 33,337 miles. After allowing 34d. per car mile, the 
amount received by Kirkcaldy is £382. The Tramway Committee 
of the Wemyss Town Council are of opinion that, notwithstanding 
the several drawbacks, the Kirkcaldy system is benefiting largely, 
and will probably benefit still more largely in the future, from the 
running of the Wemyss cars. 


Tur British Vice-Consul at La Rochelle reports that 
it is proposed to adopt electric traction on the departmental tram- 
ways of the Vendée, the overhead trolley system having been 
chosen. The generating station will be situated at the mouth of 
a coal mine, the inferior coal from which will be utilised to produce 
the gas necessary to drive the powerful gas motors. About 
3500 horse-power will be developed with about seven of these 
gas engines at work. The gas employed will be of the Mond 
type. It is intended also to supply power to the neighbouring 
town of Niort. 


A start has been made with the extension of the London 
County Council tramways from Tooting-broadway to the High- 
street railway bridge. When completed this new line will connect 
the Council’s cars running from the London bridges with those of 
the United Tramways Company, which will shortly run “ia Wimble- 
don, Malden, and Surbiton to Hampton Court. ‘Another route to 
be shortly commenced is that from Tooting-corner to the Ho: 
Exchange. This will be extended to Tooting Junction, and will 
meet the South Metropolitan Tramway Company’s cars now run- 

ing between Tooting Junction and Croydon. 


_ Tue Indiana Supreme Court has decided that the 
Fort Wayne and Wabash Valley Traction Company is liable for 
the injury to a conductor occasioned by the running into his car 
from the rear of another car under the charge of a motorman who 
had gone to sleep by reason of long hours of labour. The Court 
said that an electric railroad company that negligently required a 
motorman to operate a car after he had been continuously working 
without sleep for more than twenty-four hours cannot take advan- 
tage of the fellow-servant principle if his omission of duty by 
reason of the resultant physical condition causes an injury to the 





NOTES AND MEMORANDA. 


_ A system of submarine signal apparatus is now being 
installed on the transport Kilpatrick sailing between Newport News 
and Havana, 


Tue June report of the Amalgamated Society of 
Engineers shows that the number of members is now 107,604, an 
increase since last month of 836. The number out of employment 
in May was 2585. 

AccorDING to Canada, a discovery of gold is reported 
near the Oiseau Rock, on the Ottowa River, Ontario. The Oiseau 
Rock is one of the highest peaks of the range of high rocky hills 
running along the banks of the Ottawa in the township of Sheer, 
Pontiac county. 


Tue navigable dimensions of the Suez Canal are now 
practically double what they were twenty years ago, the super- 
ficies of the vertical profile having been increased from 320 to 580 
square metres in the ordinary channel and to 740 square metres 
in the numerous gares or crossing places. 


A company in Tasmania intends to erect a large 
establishment for the acidulation of phosphate rock. The works 
will have a capacity of 20,000 tons per annum. The purpose of 
this — is to utilise sulphuric acid which will be manufactured 
as a by-product in the smelting of Mt. Lyell ore. 


THE quantity of coal imported at Suez during the year 
1906 was 18,134 tons, as against 10,382 tons imported in 1905. Of 
the above quantity 9191 tons were passed through the customs 
and paid the full duty of 4 per cent., being for local consumption ; 
the remainder was taken for ships’ bunkers in transit. 


Pic iron production in the United States during the 
month of April was 2,216,558 gross tons, an increase of almost 
7 per cent. over that for the corresponding month of 1906, ard for 
the first four months of the year aggregated 8,692,408 gross tons, 
. — 6 per cent. in excess of that for the corrssponding period 
of 1906. 


In an address to the American Association for the 
Adva t of Sei , it was recently stated that the value of 
the mean deviation of daily rate for a United States naval clock 
made in 1904 is 0-015 sec.; for the Leyden Observatory clock of 
1900 it is 0-028 sec.; for the Berlin Observatory clock of 1877, 
0°02 to 0-03 sec.; and for the Greenwich 1900 clock, 0-051 sec. 


A NEW type of induction coil has been invented which 
has for its advantages small dimensions, and but a slight dispersion 
of the magnetic flax. The current from an accumulator is sent 
through a first coil whose primary and secondary have an equal 
number of turns, and from the secondary of the first coil into the 
primary of a second coil with closed magnetic circuit, which 
transforms it to a high potential. 


Tue United States Geological Survey is, says the Iron 
and Coal Trades Review, to establish an experiment station for the 
purpose of testing explosives used in coal mining. Miners’ safety 
lamps will also be tested at this station. The station will consist 
of an explosive gallery, rescue room, observation house, lamp- 
testing rooms, and explosives laboratory. All explosives will be 
tested by the pendulum test and the Trauzl test. 


Ir the electromotive force wave of a three-phase 
generator contains a third harmonic, and if the windings be A- 
connected, internal currents will circulate in the windings, and 
have the effect of increasing the copper and iron losses, thus 
causing an increased temperature rise. For this reason, the star 
connection is the safer from the designer’s point of view. Ifa 
delta connection be adopted, due consideration should be given to 
the shape of the pole face and other factors affecting the shape of 
the electromotive force wave. 


THE mineral output of the Australian Commonwealth 
for 1906, exclusive of gold, is valued at £12,149,405, showing, as 
compared with £8,923,640 in 1905, an increase of £3,225,765, or 
equivalent to a rate cver 36 per cent. The principal contributions 
to the total increase were £1.619,877 by New South Wales, 
£676,203 by Queensland, £585,000 by Tasmania, and £263,522 by 
South Australia. The value of the gold output in the past two 
years aggregated £30,000,000, over £51,000,000 worth of minerals 
being produced in that period. 


A REMARKABLE well exists near New Burlington, Ohio. 
It is fitted with two pumps, one furnishing fresh water and the 
other having such a high amount of mineral salts that it is almost 
brine. Two water-bearing beds confined between layers of lime- 
stone occur at this point, the upper carrying fresh water and the 
lower salt. The pipe of the fresh-water pump is but 16ft. long ; 
that of the salt-water pump is 35ft. The brine, being heavier than 
the fresh water, does not mix with it but remaias at the bottom of 
the well, and the longer pipe.consequently draws only the salt 
water. 2 


AccorDING toa contemporary the number of generating 
stations at work in Russia, excluding Finland, at the end of 1905 
was 5438. Their total capacity was 301,902 kilowatts, and they 
generated 481,595,100 units during the year. The consumption of 
energy per head per annum was 3-44 units for the whole of 
Russia, while in St. Petersburg it was 54 units. These amounts 
are compared with those in other places, and it is shown that 
the consumption per head per annum is in Berlin 40 units, in 
Hamburg 26 units, in Moscow 34 units, in Stockholm 7-1 units, 
and in Copenhagen 8-2 units. 


InstEAD of having fusible plugs in the bottom of a 
boiler over the fire, it is proposed by Mr. Yarrow to place a small 
pipe inside the shell having one end closed by being sealed to the 
shell by a suitable fusible metal. The other end passes through 
the shell and is furnished with a cock, or it may be led to an alarm 
or toa feed pump. When the water falls below the safety point 
the rise of temperature in the boiler acts in the usual way on the 
fusible metal, but the pipe being protected from the heat of the 
fire escapes injury, and when the cock is closed the boiler can be 
used for steam raising without stoppage for insertion of a new plug. 


A CONTEMPORARY gives some details of accidents in 
Switzerland occasioned by the use of electricity during the year 
1906. The total number of cases is 35, as against 30 in 1905 ; 19 
cases proved fatal, as against 21 in the previous year. Fifty per 
cent. of the accidents were caused by negligence on the part of the 
victims, 9 percent. were due to contributory negligence, and 18 per 
cent. were due to the negligence of other persons. Low tensions 
—up to 250 volts—were the causeof 10 accidents, tensions from 250 
to 1000 volts were the cause of 5 accidents, and high tensions of 
more than 1000 volts were concerned in the remaining 19 cases. One 
fatal case was caused by a tension of 220 volts continuous. 


A sERIEs of tests to ascertain the possibilities of twist 
drills made of high-speed steels, conducted at the Worcester, 
Mass., Polytechnic Institute, says the Scientific American, brought 
forward some interesting results, especially as tu the angle of the 
lip of the drill. Nine different feeds were provided, ranging from 
0-0045in. to 0-0225in. per revolution of the drill. A gin. drill was 
run at a constant service speed of 70ft. The drill was ground 
with a varying angle of the lip from 374 deg. to 70 deg. It was 
found that the 45 deg. angle ought to give the best results in prac- 
tical machine shop work, in preference to the accepted angle of 
59 deg. With the varying angles of the lip the thrust decreased 
from 70 deg. down to 45 deg., and then increased for each further 
decrease in angle. The twisting moment proved to be in no way 
proportional to the angle of the lip, but the thrust was propor- 











conductor on another car. 






MISCELLANEA. 


TuRBINE steamers will in future be employed for both 
the Channel services between Folkestone and Boulogne and 
versa. 


ScortisH colliery enginemen have threatened a strike 
unless an advance of wages is conceded. In this event the miners 
would be rendered idle. 


Tue lowering of the last of the caissons in connection 
with the widening of Blackfriars Bridge took place on Wednesda y 
last. The cost of the widening will be £203,000. 


Ir is reported that the copper system of lightning con- 
ductors in some of the Government buildings, Calcutta, is being 
replaced by galvanised iron wire and termina)s owing to the copper 
being so frequently stolen. 


On Friday last seven steamship companies decided to 
advance the wages of the dockers 2n strike at Belfast, and 
to recognise the men’s union. The Fleetwood, Heysham, and 
Liverpool companies still hold out. 


In the autumn Messrs. Harland and Wolff will launch 
another of the Royal Mail Steam Packet Company’s well- 
known ‘‘ A” class of steamers. She is intended for the Australian 
mail service, and will be named the Asturias. 


A man while cleaning insulators at the Great Western 
Railway Company’s electricity sub-station at Old Oak-lane, Acton, 
on Tuesday last, came in contact with a live wire, and, receiving a 
shock of 6000 volts, was almost immediately killed. 


Tse Derry Port and Harbour Commissioners have 
adopted a report of a committee recommending the erection of 
two electric capstans on the harbour for haulage purposes. Elec- 
tric current will be obtained from the Corporation. 


Tue Pontefract Corporation took over the gasworks by 
their Act of Parliament on Monday last, and at the Council 
meeting on Wednesday night power was given the new Gas Com- 
mittee to increase the price of gas if found necessary. 


TueE Southampton Corporation and the Poplar Borough 
Council have resolved to insert in all future contracts, where 
plumbing and sanitary work is to be carried out, a clause to the effect 
that such work shall be executed by registered plumbers. 


Tue diminution of apprenticeships was one of the 
things that was at the bottom of the unemployed trouble, said 
Lord Avebury, at a meeting recently held at the Mansion House 
to promote the interest of the National Institution of Appren- 
ticeship. 


THE new fast unarmoured cruiser Boadicea was for- 
mally laid down at Pembroke Dockyard on Monday last. She will 
be fitted with turbine engines of 18,000 horse-power and small- 
tube Yarrow boilers, and is expected to attain a speed of 25 knots 
per hour. 


AT a meeting of the Chamber of Commerce of New- 
castle on Wednesday last a letter wax read from the Postmaster- 
General saying that he has decided to commence work from 
Newe-stle on the extension of the underground telegraph line to 
connect Leeds with Newcastle. 


On Tuesday, June 25th, a fatal accident occurred on 
board the cruiser Sutlej during the operation of coaling the ship at 
Chatham Dockyard. Whilst a cross bar was being removed from 
ahatchway it struck William Edward Henty, inflicting such injuries 
that he died almost immediately. 


Aw explosion of 200 lb. of blasting powder in a magazine 
at the plant of the American Powder Company, at Maynard, Mass., 
caused a second explosion in another magazine, and later a fire 
which threatened the twenty small mills which compose the plant. 
After two hours’ fighting. however, the blaze was put under 
control. 


A PRIVATE conference between the representatives of 
the Federated Engineering Employés Association and the Amal- 
gamated Society of Engineers commenced in London on June 27th, 
under the recently signed agreement, for the purpose of dealing 
with questions in dispute, particularly that concerning wages in the 
North-Eastern district. 

THE annual accounts of the Gas Committee of the 
Coventry Corporation for the year ending March 31st last show a 
net profit on the undertaking of £3492. The committee have 
decided to recommend that £2000 of that profit be paid over for 
the benefit of the general district fund, and the balance carried 
forward to the next account. 


Tue Mersey Dock and Harbour Board have now com- 
pleted their design for their new dredger, which, when built, will 
rank as the largest in the world. It is practically the biggest 
order in the market at the present time, and all the large ship- 
building firms are tendering for it. The new dredger will be on 
the centrifugal sand-pumping system. It will be 470ft. long. 


Tue Bulletin Commercial reports that, according toa 
Consular communication, the Philippine Commission has granted 
a new concession for the construction and working of telephones 
and telegraphs in Manilla and the island of Luzon. The existing 
arrangement is that the Philippine Islands Telephone and 
Telegraph Company work under a concession obtained in 1905. 





vice 


Tue London County Council is negotiating with the 
boroughs of Fulham and Chelsea with a view to the reconstruction 
of Stanley Bridge, over the West London Extension Railway at 
King’s-road. The proposal also includes the widening of the 
approaches to the bridge to a width of 60ft., and the estimated cost 
is £22,450, of which the central authority is prepared to contribute 
two-thirds. 


In a builder’s trial the submarine boat Octopus was 
lowered to the bottom of the ocean at a depth of 205ft. five 
miles off the Boston Light, June 8th. When raised it was found 
that her hull had successfully withstood the great pressure. The 
Octopus was accompanied by a lighter with a derrick mounted. 
She was slung upon chains, and her ballast tanks filled with 
water, and then lowered slowly to the bottom, where she was 
allowed to remain for forty minutes. 


Tur Norwich Town Council have received the sanction 
of the Local Government Board to the borrowing of £39,471 for 
the erection of pumping plant at Trowse pumping station, for anew 
rising main from Trowse to Whitlingham Farm, and for the con- 
struction of tanks and works for the treatment and distribution of 
sewage and other contingent works. The sewerage committee 
have been instructed to take all necessary steps to carry out the 
scheme and to proceed with the works, reporting from time to 
time to the Council. 


In order to familiarise R.N.R. engine-room ratings 
whilst under training as far as possible with the newest develop- 
ments in the engine-rooms and stokeholds, arrangements are to be 
made for small classes of these men to be taken on board ships in 
the basins under an instructor, and facilities given, where it will 
not interfere with the work below, for them to be shown and 
informed upon new fittings and methods. The engineer officer 
responsible for the training is to obtain the concurrence of the 
commanding officer of the ship, details being then arranged with 
the engineer officer, the engineer rear-admiral being responsible 
that the numbers in the class are suitably limited, and that no in- 





tional to the feed. 


convenience is caused to the ship’s officers or the work in hand, 
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GERMANY.—AsHER AND Co., 5, Unter den Linden, Berlin. 
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Durban, &c., and at all their Bookstalls. 
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Bast London, Grahamstown. 
AUSTRALIA.—Gorpon anp Gotcn, Melbourne, Sydney, and Queen-street- 
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MELVILL® AND MULLEN, Melhourne. 

TURNER AND HENDERSON, Hunt-street, Sydney. 
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CANADA.—MontTrREAL News Co., 886 and 888, St. James-street, Montreal. 
Toronto News Oo., 42, Yonge-street, Toronto. 

CEYLON.—W1saYARTNA AND Co., Colombo. 
JAMAICA.—SoLLEs anp Cockina, Kingston. 
STRAITS SETTLEMENTS.—Kg.ty anp Wasa, Liuirap, Singapore. 
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PUBLISHER'S NOTICES. 


With this week's number is rssued as a Supplement a two-page 
Engraving of a Four-wheels Coupled Express Passenger Engine, 
Midland Railway. -Every copy as issued by the Publisher includes 
« copy of this Supplement, and subscribers are requested to notefy 
the fact should they not receive it. 


** 
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«” If any subscriber abroad should receive THE ENGINEER /n an 

imperfect or mutilated condition, he will oblige by giving prompt 

information of the fact to the Publisher, with the name of the 

Agent through whom the Paper is obtained. Such inconvenience, 

ps a can be remedied by obtaining the paper direct from 
U8 office, 
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TO CORRESPONDENTS. 


&@ In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
pm — be taken of communications which do not comply with these 
instructions. 


“8 All letters intended for insertion in Tux ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 


“7 We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


Forrest.—We have no personal acquaintance with the material, and 
suggest that you should get samples from the makers, who would, no 
doubt, also refer you to the principal users of it. 

D. 8. 8 (Harwich).—There are engineering schools at the University of 
Glasgow, University College, Dundee, University of Edinburgb, Dublin 
University, Royal University of I eland, Queen's College, Belfast, 
Queen's College, Cork, Queen’s College, Galway, &c. 


INQUIRIES. 
PLOMO BELT DRESSING. 
Sir,—Can any of your readers tell me where I can obtain Plomo Belt 
ressing? 1 believe this is made in Amer.ca, but that there is an agent 
for it in London. J. 3. 
July 2ud 
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Government and British Railways. 


Last week the President of the Board of Trade 
underwent a good deal of heckling from various 
members of Parliament on many controversial 
questions. On the whole Mr. Lloyd George did 
very well. He manifested grasp of his subjects, 
and an intelligent openness of mind which is very 
reassuring. We are for the moment principally 
concerned with the relations of the Government and 
the railways. Sir John Brunner, the member for 
Northwich, said that the railway companies are 
being overloaded with demands, and are unable to 
meet them for lack of capital; he proposed 
that the Government should lend the money 
required, and in time buy up the railways. This 
is, of course, simply a proposal—masked wittingly 
or unwittingly by the speaker—for the nationalisa- 
tion of railways. Prussia’s ownership of the rail- 
ways had been a most potent means of increasing 
her prosperity. The cost of transit of goods was 
higher in this than in any other country. Sir John 
Brunner, as a manufacturing chemist, spoke with 
feeling. We doubt, however, if he had given the 
subject sufficient consideration to enable him also to 
speak with that authority which is based on know- 
ledge. 

That our railways do not do all things as 
cheaply as they are done, say, in Germany—Sir 
John spoke especially of Prussia— may be 
admitted. But this is the result of the enormous 
outlay which the construction of our railways 
involves; and the fact, to which he did not allude, 
that the German railway servant works longer 
hours for much less wages than satisfy in this 
country. Those of us who are acquainted with 
the passenger service know that it is not 
to be- compared with ours, in speed, com- 
fort, and, we may add, cleanliness. But, 
letting these things pass, we find that the 
argument of the member for Northwich comes to 
a confession that the railway companies cannot 
carry salt, let us say, or soda ash as cheaply as 
they could do if the Government would give or lend 
them money. In other words, the railways should 
be subsidised, and the requisite money would have 
to be supplied by the taxpayer. Sir John Brunner, 
of course, laboured under the disadvantage that 
he was unable to say precisely on what the sub- 
sidy was to be expended, or in what way it could be 
be made to reduce the cost of carriage. As the 
contention stands, it would seem that the railway 
companies should reduce their rates and that 
dividends should be kept up out of taxes. We do 
not say that such a transaction might not pay in 
the long run, but at the first glance it does not 
seem full of promise. 

The President of the Board of Trade is obviously 
sound at present on the question of the nationalisa- 
tion of railways. In reply to the member for 
Northwich he defended the companies, pointing 
out that quite enormous sums had been expended 
on the construction of our railways, and the average 
return of the railway investor was not extravagant. 
He might have added with advantage that by far 
the larger part of the capital is in the hands of 
investors who do not each hold more than £500 
worth of shares. ‘‘He did not deny that the 


reduced rates, shorter hours of labour, cheap 
workmen’s fares, and the determination of the 
system that developed foreign trade at the expense 
of our own. But if all these things were to be 
done for a great public purpose, they ought not to 
be done at the expense of the investor.” This was 
a perfectly safe statement. They will not be done 
at the expense of the investor—in a word, they will 
not be done at all; and we say this because we 
believe that no Government could carry a Bill 
through Parliament for the subsidising of railways 
for the benefit of the trader. The most conclusive 
and widespreading evidence that a transaction of 
this kind would be productive of great benefit would 
be required ; and the issues are so easily obscured ; 
the ramifications of trade so complicated; and the 
connection between cause and effect so difficult to 
trace, that it is almost inconceivable that proof 
quite satisfactory could be furnished. An inquiry 
into the whole question of railway management is 
now in progress, we may add, and Mr. Lloyd 
George has promised that it shall be pushed on. 

The subsidising of railways is, of course, not the 
same thing by a long way as the nationalisation of 
railways. That is advocated by the Socialist group 
of members of Parliament. Up to the present 
moment, however, no one has advanced any definite 
statement of well considered reasons why the State 
should take over the railways. There is only one 
sound economical reason to be considered. The 
transit of a passenger, or a parcel, or a ton of goods 
or minerals, costs a definite sum now; part of this 
sum is expended in doing the work, part of it in 
paying interest on capital. In order to justify the 
nationalisation of the railways, it must be made 
clear that the cost of transit would be reduced. 
This is the essence of the whole question. There 
are two ways in which this reduction might be 
secured—either by cutting down working expenses 
or reducing dividends. The latter is, of course, con- 
fiscation writ small, and is outside the region 
of practical politics. The idea need not be 
discussed. in our pages. It remains then to be 
proved that working expenses could be reduced by 
the State control of our lines. A great deal of non- 
sense is talked about ‘‘ The State,’’ mostly by people 
who have no adequate idea of what the words 
imply. In effect, the nationalisation of the railways 
would simply mean the handing over of their 
control to a central railway board. In what way 
could such a board be better than the existing 
system of control? It is certain that the public 
would lose all the benefits which they now derive 
from competition among the companies. Economies 
might be effected by reducing the number and speed 
of express trains. The loading of them would be 
improved; their luxury would disappear. Goods 
would no longer be carried in small quantities at 
high velocities ; all the conditions which now make 
British railway service the most perfect in the 
world would vanish. If it is replied that none 
of those things would occur, the answer is simply 
that if that would indeed be the case, then nothing 
whatever in the way of economy would be gained. 
Probably one of the first things done would be to 
raise wages. Is there any reason to believe that 
the cost of coal or of locomotives or trains would 
be less? Would rates and taxes fall? The people 
of this country may rest satisfied that the national- 
isation of railways can only work for economy by 
reducing the luxury and convenience which have 
resulted from competition. For this luxury and 
convenience the country pays, and seems to be, on 
the whole, willing to pay. That much may be said 
in favour of retrenchment we are not concerned to 
deny. But let us keep the issue clear. It is the 
business, it ought to be the pleasure, of those who, 
more or less enthusiastically advocate a change in 
the ownership of our magnificent railway system, to 
demonstrate clearly in what way the change would 
be for the better, and precisely in what way the 
management of our traffic could be improved. 
Until they are prepared to do this they only beat 
the air. Whby gentlemen presumably well informed 
should find pleasure in that somewhat fatiguing 
operation we are unable to say. 


Export Bounties. 


THE final stage of the system of private bounties 
granted on exports of steel from Germany, a 
matter of interest in competitive circles in Great 
Britain, was reached on Monday, when this method 
was brought to an end after having been in operation 
for a period of nearly three years. But asa sub- 
stitute will probably be found at no distant date, it 
will still be necessary for British iron and steel 
producers to watch the developments which may 
take place in the future, both for this reason and 
others. At the same time it must be admitted that 
the bounty system has only played an insignificant 
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Germany during the past twelve months, and it is 
also doubtful whether it ever deserved the import- 
ance attached to it in some quarters. Nevertheless, 
these financial payments have recently brought 
about some remarkable effects, as, for instance, 
the raising of difficulties in the negotiation of 
commercial treaties on the one hand, and the 
origination, on the other, of suggestions for the 
abolition of the German import duties on pig iron 
and semi-finished steel, of which more will probably 
be heard later on. The bounty system was intro- 
duced largely for the purpose of silencing the con- 
siderable outcry raised by the numerous finishing 
mills—-which are compelled to purchase semi-manu- 
factured steel for rolling into bars, sheets, rods, «c., 
as they themselves do not produce the material— 
against the sale for export of blooms, billets, and 
sheet bars at prices which at one time reached as 
much as fifteen to twenty shillings per ton less than 
those charged to these particular inland consumers. 
The intervention of the Government was demanded 
to assist in remedying what the mere finishing mills 
regarded as an intolerable state of affairs; but 
apparently any possible State action was not waited 
for, as the Rhenish-Westphalian Coal Syndicate, 
the Dusseldorf Pig Iron Syndicate, and the Steel 
Syndicate, the three combinations which control 
the coal and iron trades in the industrial west, 
joined hands in the establishment of bounties. The 
constituents of these three organisations are so 
closely associated, either directly or indirectly, as 
sufficiently to explain the reasons for their co-opera- 
tion in a scheme for the payment of bounties on 
the tonnage of raw materials used in the production 
of iron and steel manufactures for the export 
market. 

It is of importance to note that the bounties, 
which at one time reached a total of as much as 10s. 
per ton of material worked up, were not granted by 
the three contributing syndicates to any of their own 
constituents, but merely to the owners of the finish- 
ing mills, which were themselves syndicated for 
undertaking an export trade. These subsidiary 
syndicates did not number half a dozen, and the 
total amount paid as bounties on the bars, sheets, 
and rods exported by them could not have been 
very considerable at any one time or as an aggregate 
during the period of three years. Not only so, but 
these monetary allocations gradually diminished 
according as prices of manufactures increased. It 
is pow more than a year since, contrary to state- 
ments made in a quarter whence accuracy would 
be expected, the Coal and Pig Iron Syndicates dis- 
continued their contributions towards the export 
bounty, thus leaving the Steel Syndicate alone to 
continue its quota. The amount paid by the latter 
has declined, and for the past few months it has 
only amounted to half-a-crown per ton of semi- 
finished steel rolled into manufactures for exporta- 
tion. Even this payment, which finally ceased on 
Monday, as already mentioned, was only being 
received by eleven firms forming the Black Sheet 
Association, and by the Rolled Rod Syndicate. 
The final abandonment of the bounty is due 
to the prosperity, at present not materially 
diminished, in the markets of the world of manu- 
factured iron and steel. When the Coal and 
Pig Iron Syndicates decided to stop the bounties, 
they explained that such payments were no 
longer necessary on behalf of the finishing mills, 
having regard to the prices ruling in the external 
markets, and the decision of the Steel Syndicate 
was based upon a similar conclusion. The 
astonishing fact in connection with the cessation of 
the bounty is that the former recipients have at last 
discovered—or they now admit it for the first time 
in public—that they themselves bave actually been 
providing the money for this purpose by being com- 
pelled to pay higher prices for deliveries of semi- 
finished steel than customers in other countries. 
No doubt, when the disproportion between the 
inland and export prices was very considerable, the 
German consumers were receiving back from the 
syndicates about one shilling for every two shillings 
which they paid for material in excess of the export 
prices; but the difference was gradually lessened, 
and the quotations for blooms, billets, and sheet 
bars bave for some time past been nearly equal in 
the inland and the export markets. 

The extraordinary fact in connection with the 
abolition of the export bounty is the storm which 
has been provoked by an attack made upon the 
mere finishing mills, whose annihilation is predicted, 
if not advocated, within a conceivable period from 
the present time. It seems beyond question that 
the Steel and Pig Iron Syndicates are not in any 
way associated with the aggressive action, but the 
attack has served a very useful purpose from an 
international point of view, on account of the 
plain speaking which has ensued and the revelations 


difficult to negotiate new treaties of commerce, 
especially with the United States. A second 
argument is that the German import duties 
on pig iron and semi-finished steel should be 
abolished in the interest of the mere finishing 
mills, which alone used 1,500,000 tons of semi- 
finished steel in 1906. It is contended that the 
foreign competition of the large iron and steel 
works is fought out with the money extracted—by 
means of the State protection afforded by high 
import duties—from the pockets of the finishing 
mills, and the owners of the works which produce 
the more highly manufactured articles of the engi- 
neering industry. It is urged that the large iron 
and steel works have enormously prospered under 
Protection, that it is time for the other branches to 
be given the protection they demand by claiming 
free imports of raw materials, and that the Govern- 
ment should intervene in the interests of the more 
highly manufacturing branches. We draw attention 
to these points in order to show the feeling which 
is rising in German industrial circles at the present 
time, and which will, in all probability, become 
aggravated in the near future as soon as an 
unfavourable reaction in trade commences. One 
only alternative apparently exists, and that is that 
the raw material syndicates should supply inland 
consumers at the same prices as foreign purchasers. 
If this were done the rising storm would be stayed, 
but the suggestion seems impossible of realisation. 


Central Station Plant in the United States. 


Last January Mr. T. C. McBride delivered a 
presidential address to the Engineers’ Club, Phila- 
delphia. The address was published in the “Trans- 
actions” of the club in April. He selected for 
his subject recent developments in large central 
electric plants. In this country no discussion 
follows a presidential address; the Philadelphia 
Engineers’ Club departs from this rule, and Mr. 
McBride’s address was followed by a quite interest- 
ing interchange of opinions. We shall not, we 
think, be far wrong if we say that we have before 
us the latest and, in a sense, the most complete 
information available on a very important subject. 
The whole question is still in the experimental 
stage. We have various units and combinations to 
deal with. We have, for example, the reciprocating 
engine, the steam turbine, the combination of the 
turbine and the piston engine, and the gas engine. 
Each has its advocates. The reciprocating engine 
might at tirst sight be taken as a standard with 
which the performance of other motors could be 
compared; but it would not be safe to reckon too 
much on this, because of the various conditions 
prevailing, and the particular influence of environ- 
ment. Yet it is, on the whole, safe to assume that 
most engineers will draw comparisons between other 
motors and a fairly efficient and economical 
reciprocating engine. They know what such an 
engine can do, what is its first cost, what the 
expense of maintaining it, and a dozen other points. 
If we take the discussion before us as representing 
the existing state of knowledge in the United 
States, we find nothing approaching to the same 
certainty about turbines and gas engines. 

Mr. McBride ranged over a very wide field. He 
by no means confined his attention to isolated 
plants intended to supply restricted undertakings. 
We do not propose to follow him through his 
statistics, but we may say that nine compound 
engines built for the New York Subway power- 
house probably represent the final development in 
size of the steam engine for electrical power-house 
work. Of 7500 horse-power at best efficiency and 
11,000 maximum horse-power, they were guaranteed 
not to require more than 12} 1b. of steam per 
indicated horse-power at nominal rating with 175 lb. 
saturated steam and 26in. vacuum. The high- 
pressure cylinders are 42in. and the low-pressure 
cylinders 86in. in diameter. The stroke is 5ft., the 
revolutions per minute 75. The distribution is 
effected by Corliss poppet valves. It does not 
appear that superheating is liked. Of the steam 
turbine Mr. McBride writes in very favourable 
terms. While the turbines themselves require 
practically no constant attention, the auxiliaries 
necessary are so large and numerous that their cost 
for attendance and oil is considerable. ‘“ Notwith- 
standing all this, the low first cost, the low steam 
consumption through a wide range of load, the high 
rotative speed and uniform angular velocity, the 
small floor space and foundations required, and the 
simplicity of the steam turbine have in a very few 
years made it for electric work the prime mover of 
to-day.” We take it for granted that this refers to 
the steam turbine with a vertical axis, because the 
horizontal turbine secures no saving in floor space. 





which have resulted. In the first place, we are told 
that the existence of export bounties has rendered it 





In view of recent occurrences in South Africa, 
that portion of the address and the discussion 


which followed bearing on the gas engine are of 


much interest. Mr. McBride told his audience that 
the large gas engine has not yet made any impres- 
sion on strictly “ central” station practice in the 
United States. But electric stations with units up 
to 500 horse-power are in successful operation, 
mostly furnishing power for electric railways, and 
are said to be doing very satisfactory work. The 
only large gas engine as yet started in “ central’”’ 
station work is one of the lot of four 5400 horse- 
power engines furnished to the California Gas and 
Electric Corporation by the Snow Steam Pump 
Works. Three of these engines have been erected 
in San Francisco and the fourth is being shipped 
to Oakland. The first of the San Francisco engines 
has been running quite satisfactorily, carrying loads 
approaching its full load in parallel with water 
wheels and a steam plant owned by the corporation. 
The author referred at some length to the compara- 
tive cost of gas engines and steam plant. His 
estimate for 16,000 brake horse-power, with pro- 
ducers in a suitable fireproof building, is £218,000, 
or £18 per kilowatt nominal capacity. To this 
statement Professor Luke took strong exception. 
He stated that he had devoted much attention to 
the subject. He held that Mr. McBride was quite 
too optimistic ; while the cost of plant would come 
out at a sum more like 180 dollars—£36—than 90 
dollars per unit, and the cost of power will come 
out more nearly 0:5 cents per horse than the 0-245 
cents given by Mr. McBride. In his reply, Mr. 
McBride refused to accept Prof. Luke's view; but 
no one supported him, and other speakers were 
disposed to agree at least in part with the Pro- 
fessor. We have here an apt example of the ease 
with which estimates may be framed on incom- 
plete data. Mr. McBride assumes, it would seem, 
that the cost price quoted by makers of plant covers 
everything. The engineer who carries out the 
work of installation knows better. 


It appears that a great deal of experience in 
gas plant is being rapidly acquired in the United 
States, where large numbers of high-powered gas 
engines are being constructed by various firms. 
One firm alone is building twenty-two gas engines 
with a capacity varying between 1500 and 3000 
kilowatts. Difficulties appear to arise when the 
gas engine is employed to drive alternators. 
Thus we are told that 60-cycle work is beyond 
it, but 15 cycles do very well. The trouble 
lies in securing close regulation. One speaker, 
however, told his hearers about a 25-cycle gas engine 
plant running a street railroad with heavy gradients 
and wide fluctuations in the demand for power, 
which gave complete satisfaction. (t is interesting 
to note that no one seems to have any accurate 
data as to the cost of generating electricity with 
producer gas. If they have they will not make it 
public. But here, again, everything depends on 
the environment. Thus we read of a colliery firm 
which has an accumulation of 2,000,000 tons of 
unsaleable culm or dead slack. A gas engine plant 
has been put down to utilise this otherwise waste 
fuel. The pit owners can find a market for all the 
power they can produce within 30 miles of tbe 
mines. We have already referred to one firm’s 
output of producer gas engines. Another firm has 
in existence or on order 44,000 brake horse-power 
of engines, none under 500 horse-power, running 
on natural blast furnace, coke oven, or oil gas. 
Bearing in mind that it is only within the last 
three years that the large gas engine has found 
favour in the United States, facts and figures such 
as those we have quoted render it obvious that the 
gas engine is certain to play a part of greater and 
greater importance in the production of light and 
power. That it is not so accommodating as the 
steam engine may be accepted as proved. That 
various difficulties unknown now with steam have 
to be faced will be disputed only by enthusiasts ; 
but those who are familiar with the history of the 
steam engine know that very similar experiences 
were had with it. The old-fashioned low- 
pressure beam engine gave no trouble what- 
ever; but when economy was sought, pressures 
raised, and speeds increased, there were not 
wanting those who prophesied disaster. Not 
infrequently the prophets were right. But the 
extension of knowledge, the acquisition of ex- 
perience, the introduction of better tools, more 
appropriate materials, and improved workmanship 
conquered, and the modern steam engine, working 
with 200lb. pressure, is probably just as trust- 
worthy as the best engines that Fairbairn made in 
the last century for our cotton mills, or Penn or 
Maudslay for our ships. There is no reason why 
history should not repeat itself with the gas engine. 
But it is just as well to bear in mind that a steam 
engine which can give an indicated horse-power for 
about 1 lb. of good coal is a formidable rival. The fact 
may well be accepted, and the truth recognised, 








that there is plenty of room in the w:rld for both 
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steam and gas, and that much gas fuel now made 
available would be absolutely wasted if there was 
no motor but the steam engine. 


Commercial Education. 


\WHEN, a few years ago, the rage for technical 
education was at its height we insisted that a 
better cure for the ills under which our trade 
appeared to be snffering would be found in the 
improvement of commercial education. At that 
time, however, the public drowned all other counsels 
in the cry of “ great is technical education,” and but 
little was done. Since then, however, the ‘‘ com- 
mercialists ’’ have gained ground, and in the covrse 
of time we may expect to see the example set by oneor 
two universities followed by other enlightened centres 
of learning. Principal of the leaders in the new 
movement is the University of Birmingham. Its 
laculty of Commerce has been established some 
time, but quite recently the Council of the University 
adopted the excellent plan of inviting a number of 
business men to allow themselves to be nominated 
an advisory body, and they have thus secured not 
only the active interest of many employers, but 
they have guaranteed that the education which they 
give shall, from time to time, be weighed by men 
actually engaged in business. 

In connection with this new step the Council have, 
within the last few days, issued a précis of the 
objects of the Faculty of Commerce, a copy of 
which lies before us, with a request that we shall 
point out the advantages of the training now offered 
to those who intend their sons to follow a business 
career. This we do with the greater heartiness to 
our own readers, because it is forced upon us over 
and over again that the lucrative posts in engineer- 
ing are gained more often by the men with limited 
technical knowledge but keen commercial ability 
than by their antitheses. High scientific attain- 
ments are often asked for, but it is rarely indeed 
that—unless they are accompanied by commercial 
shrewdness--they are well paid for. There are only 
too many well-trained engineers who can hardly 
hope to attain the very modest standard of “four 
hundred a year at forty,’ which we proposed some 
timeago. The University of Birmingham does uot, 
of course, suggest that the courses it gives in com- 
merce should be especially taken by engineers ; 
they are intended for all branches of commerce. 
But for us and our readers the point of interest is 
the possibility of combining a technical with a 
commercial training, and we believe the Council 
of the University may see its way to promote a 
union which has such promise of fruitfulness. 
That they may do so is foreshadowed by the fact 
that the first Advisory Committee is composed 
without exception of gentlemen whose businesses 
are connected in a close way with engineering. 
On it, for example, we find directors of railways, of 
railway carriage and wagon works, of small arms, 
bicycle, and motor factories, and of metal manufac- 
turing firms. The Committee is to change every 
two years, and, no doubt, other interests will be 
represented on future occasions; but the fact that 
the first Committee is drawn entirely from engineer- 
ing industries gives us good reason for believing 
that the commercial training of men for the 
engineering trades is amongst the first cares of the 
new faculty. 


The Treatment of Sewage. 


Iv is curious how little agreement there is among 
those interested in the disposal of sewage. This 
was very clearly exemplified during the discussion 
of two papers dealing with this subject which were 
read before Section VI. of the recent Engineering 
Conference. It would be tedious to go through all 
the points on which there was disagreement. We 
can only mention one or two of them. First of 
all, then, there were such diametrically opposed 
views as that it was both best and worst to use 
small sized material in filter beds. There were 
those who said that not only could the best results 
be achieved with small material, but also that with 
it & greater volume of sewage per square yard 
could be treated. On the other hand, several 
speakers averred that if small material were used 
then choking and other evils would be experienced. 
Again, one speaker, at all events, asserted that 
anaérobic, or, as he termed it, septic treatment, 
was not necessary before the*sewage was delivered 
to the filters. Now, it appears to us that doubt on 
these points should not exist. There is for any 
one class or size of material with any one sewage 
just one set of conditions which will give good 
results. If there be choking, for instance, one or 
perhaps more of these conditions is not being 
carried out. Choking in most cases is due to trying 
to make the bed do too much, or not letting it 
lave enough air. Then, again, there must be a 
c2rtain amount of anaérobic action before the 


aérobic organisms can carry out their work pro- 
perly. The exact period of anaérobic action re- 
quired to give the best results can be readily ascer- 
tained by means of experiment. It is possible that 
the speaker referred to was dealing with sewage 
which had a long distance to travel before the dis- 
posal works was reached, so that a great deal of 
anaérobic action may have taken place. Distances 
are in some cases so great that actually the 
anaérobes have carried out too much work on the 
sewage. It came as a surprise to hear such state- 
ments as those to which we have alluded 
made before such a body as the Institution of 
Civil Engineers at this late period of time; but it 
was refreshing, at all events, to hear that now-a- 
days it is an accepted fact that all sewages are not 
necessarily alike, and are not all of them amenable 
to the same treatment. 








THE WORKMEN'S COMPENSATION RULES, 1907. 


THE passing of a new Workmen’s Compensation Act in 
1906 rendered it absolutely necessary that a new series of 
rules providing for the administration of the provisions of 
the Act should be prepared. A copy of these rules, which 
together with the Act itself came into force on July 1st, 
1907, is now before us. It is proposed to deal with 
certain points which are important to persons who are 
likely to be affected by the new measure. 

Under the old Act of 1897 there was some doubt 
whether parties were or were not bound to go to arbitra- 
tion although no dispute had arisen. It is now made clear 
that arbitration is not to be applied for unless a question 
has arisen, and then the request is to state concisely 
what that question is. In addition to this, copies of the 
request for arbitration, the particulars relating to the case, 
and notice of the day and place fixed for the arbitration 
are to be served twenty clear days before the hearing, 
instead of within fifteen as heretofore. This is a very 
useful provision. 

As to service on respondents residing in Scotland or 
Ireland, where the accident occurred in England, the 
Rule Committee, adopting a principle laid down in Rex v. 
Owen, 87 L.T. 298, have provided that service may be 
effected by registered post. 

Where an employer claims indemnity from a third 
party who is not a contractor with him, the Act provides 
that the question shall be settled by action, or, by consent 
of the parties, by arbitration. Rule 24 accordingly pro- 
vides for the third party being brought in, so as to be 
bound by the result of the arbitration as between the 
workman and the employer, but not as to his liability to in- 
demnify the employer, unless the parties consent to have 
that question settled by arbitration. Where indemnity is 
claimed from a third party who is not a contractor with 
the employer, such question is to be settled by action or, 
by consent of the parties, by arbitration. A rule, how- 
ever, provides for the third party being brought in so as 
to be bound by the award made as between the workman 
and the employer, but, apart from consent, there is no 
jurisdiction in such a case to decide the question of 
liability as to indemnity. 

It would appear from the rules that these provisions as 
to indemnity have nothing to do with the indemnity given 
by insurance companies. A question as to indemnity 
would arise in the following case. A firm of iron bridge- 
builders employs a sub-contractor to do the painting. 
One of the painter’s men is injured while working on the 
bridge. He may prefer a claim against the bridge- 
builders, but inasmuch as he is not directly employed by 
them, the sub-contractor may be brought in and made a 
party to the proceedings. 

It is also made plain by a rule following Appleby v. 
Horseley Co., 80 L.T. 885, that the necessary notice must 
be given where a respondent intends to claim indemnity 
from another respondent. 

When, owing to death or refusal or inability to act, it 
becomes necessary to appoint a new arbitrator, the 
appointment is to be made by the County-court judge, 
and not, as formerly, by the High Court. Another new 
rule of great importance is also made. It is provided 
that County-court judges—sitting as arbitrators under 
the Act—must take a note of any question of law 
which may be raised and of the facts relating thereto, 
whether a request in that behalf has been made or not. 
As the law now stands,a County-court judge is not bound 
to take a note, and much trouble and inconvenience has 
often been caused by the absence of a note in the 
Court of Appeal. 

By reason of the extension of the Act to seamen, it has 
been found necessary to make special rules on this head. 
Thus Rule 37 provides for the detention of foreign ships 
under Section 11 of the Act of 1906. An application for 
detention is to be made in accordance with the rules 
under the Shipowners’ Negligence (Remedies) Act, 1905. 
Pending the issue of those rules, Rule 37 of the new Rules 
provides how the application is to be made. 

With regard to payments to workmen who cease to 
reside in the United Kingdom, the original proposal in 
the Bill was that such workmen should, if the incapacity 
was permanent, receive a lump sum; but it is now pro- 
vided that they shall be entitled to their weekly payments, 
on proof of identity and continuance of disability, in 
accordance with rules of Court. A rule therefore provides 
how a certificate of incapacity is to be obtained from a 
medical referee; and then provides that a copy of the 
certificate, and a certificate of identity shall be given to the 
workman, and that he shall forward every three months 
to the registrar certificates of continuance of incapacity 
and of identity, verified by declaration before a person 
authorised to administer oaths in the place where the 
workman resides. 


standing anything in the rules, the statutory provisions, 
&e., relating to new trials in County-court actions, shall 
not apply to arbitrations under the Act. Where, however, 
the judge is satisfied (a) that any award, or any order as 
to the application of any amount awarded or agreed upon 
as compensation, made by the judge or by an arbitrator 
appointed by him, has been obtained by fraud or other 
improper means ; or (b) that any person has been included 
in any award or order as a dependant who is not in fact 
a dependant as defined by the Act; or (c) that any 
person who is in fact a dependant as defined by 
the Act has been omitted from any award or order, 
the judge may set aside or vary the award or order, and 
may make such order—including an order as to any sum 
already paid under the award or order—as under the 
circumstances he may think just. An application to set 
aside or vary is to be made to the Court, and shall not be 
made after the expiration of six months, except by leave 
of the judge. Such leave is not to be granted unless the 
judge is satisfied that the failure to make the application 
within such period was occasioned by mistakes, absence 
from the United Kingdom, or other reasonable cause. 

Consideration of the rule which prescribes the County- 
court in which proceedings are to be taken brings to light 
an extraordinary anomaly in the Act. The rule in ques- * 
tion (No. 73) provides that 

(1) “Any matter which, under the Actor rules, is to be 
done in a County-court or by. to, or before the judge or 
registrar of a County-court, shall be done in the County- 
court, or by, to, or before the judge or registrar of the 
County-court (i) of the district in which all the parties 
concerned reside ; or (ii) if the parties concerned reside in 
different districts (a) of tne district in which the accident 
out of which the matter arose occurred.” 

The rule then goes on to make special provision as to 
the Court in which sailors employed in ships at sea may 
bring forward their claims. The question which we want 
to consider is: Suppose a workman whose employer 
lives in England is injured abroad, can he claim compen- 
sation? His difficulty will be to discover a County- 
court in which to make his claim. This is no mere 
academic question, for it often happens in engineering 
practice that an employer who is sending machinery 
abroad sends fitters to see to its proper erection. In 
such a case it would appear that if the fitter and his 
employer reside in the same County-court district, the 
claim may be preferred in that County-court, although 
the accident happened at Timbuctoo. Where, however, 
employer and workman live in different districts, and the 
accident happens in South America or elsewhere out of 
the United Kingdom, the workman can have no remedy, 
because there is no County-court district in South 
America! But even assuming that he can find a court 
in which to prosecute his claim, it is by no means clear 
that any compensation can be awarded for an injury 
sustained abroad. We are given to understand that 
eminent counsel have expressed contrary opinions on this 
all-important question. 

We shall await with interest the first case which raises 

a discussion on this point. I%é is extraordinary that the 
Act should contain no definite provision as to liability for 
accidents happening outside the United Kingdom. 
The rules make elaborate provision for the preferment 
of claims by seamen, and for the detention of ships, if 
such detention is necessary, for the purpose of bringing 
the owner to book. 








WATER SUPPLY OF LIVERPOOL. 


THE yearly report of the Water Engineer—Mr. Joseph 
Parry—on the waterworks of the city of Liverpool has 
recently been published. This is always the most com- 
plete report of its kind which reaches us, and, as usual, 
it is an interesting document. It deals with the year 
ending December 31st last. The total quantity of water 
delivered from the works of the Corporation during the 
twelve months was 17,777,440,000 gallons. This equals 
2,848,948,000 cubic feet, and would represent a canal 
between London and Liverpool—taking this at 200 miles 
—some 52ft. wide and 52ft. deep, full of water. Astonish- 
ing as this amount is, looked at from this point of view, 
it is quite small when compared with the figures for 
London, which show that the canal 200 miles long would 
have to be nearly 410ft. wideanddeep. Liverpool derives 
its water chiefly from Rivington and Vyrnwy, and it is 
not surprising to find that the average rainfall for the year 
over the former watershed is 44°08in., and over the latter 
66°9in. The Corporation evidently have an eye to in- 
creasing the rainfall on the Vyrnwy estate, for, acting 
under the advice of Professor Fisher, they planted during 
the season 1905-6 no less than 194,200 small trees over 
an area of 60} acres. The completion of the second pipe 
line from the Vyrnwy district has greatly relieved the 
difficulties of supply, for, as in other cases where upland 
water of this character is taken through long lengths of 
pipes, trouble has been experienced from growths of alg in 
the mains. These growths can be removed by scraping, 
but, of course, the supply has to be stopped while the pro- 
cess is going on. Consideration is being given to the 
question of providing filter beds on the basis of an acre 
for every 15,000,000 gallons of water passed per day, this 
representing a rate of filtration about seven times that 
which is customary with ordinary sand filters. It should 
be remembered, however, that the water is very pure, and 
does not need to be freed from contaminating organisms, 
but only of vegetable growths. During 1906 there were 
altogether nine filter beds in use at Oswestry, having a 
total area of 7} acres. However, there isa necessity for 
a considerably greater area. The yearly cost of supplying 
such an enormous quantity of water as is indicated in the 
foregoing is, of course, large. The expenditure for the 
year 1906 was, we learn from the report, just over 
£360,600. The income for the same period was about 
£333,380. The difference between revenue and expendi- 














Rule 70, which is entirely new, provides that notwith- 





ture was made up from the balance of previous years. 
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THE ROYAL AGRICULTURAL SOCIETY'S SHOW. 
No, II.* 

BrtweeEn forty and fifty appliances were entered for 
the Society's silver medals as “new implements” for 
agricultural or estate purposes. Only one me?@sl was 
awarded. This was given to Mr. F. M. Dossor. 15, 
Auckland-road®Doncaster, for an apparatus which is a 
new, departure! n apparatus for cleaning small seeds such 
as clover by the extraction therefrom of docks and other 











Fig. 1i—-DOSSOR’S SEED DRESSER 


weeds and foreign matter. An illustration of the machine 
as made for hand driving is given in Fig.1. The seed 
to be treated is placed in a hopper, and passes from this 
through a number of holes. The cleaning is effected: by 
its passage through a series of overlapping velvet belts 
driven by chains and chain wheels, and all running at the 
same speed. The belts are combined with velvet cur- 
tains and hoppers, which check and redistribute the seed 














treated and the degree of cleansing desired. The appa- | valve N and the piston S contained in the cylinder G. 
ratus occupies a floor space of under 4ft. square, and is | The pipe connections are shown by dotted lines. In 
7ft. 9in. high. It can be operated by one man. operation the piston S in the cylinder G is raised by 

Another interesting and ingenious appliance entered | the admission of steam beneath it and the vacuur 














Fig. 3-SAVAGE BROTHERS’ MOTOR WAGON 

above it. When approaching the top of its stroke, a 
port a leading to the bottom of the control valve N is 
uncovered by the piston S, thereby admitting steam 


for the silver medals is the Lamp pump, an automatic 
vacuum lift and force pump of simple construction. 
Fig. 2 represents a sectional view of this device, in 
which there are only two moving parts apart from the 
valves. The pump is operated by steam at about 
atmospheric pressure. Water from the well or tank is 
drawn through the tube A, which is surrounded by an 
air-tight cast iron vessel B, which forms the base of the 
machine. On the top of this vessel a water valve-box C 
is provided. This vessel B acts as a condenser, and is 
fitted with a ball valve D and suction pipe E, which is | 
used to extract the condensed water and maintain a 

















Fig. 4—SECTION OF WHEEL RIM 
vacuum. F is an inlet pipe to the condenser, through 


which is carried exhaust steam from the cylinder G. a ily 
pump barrel H is made of gun-metal, and is connected | HAW Nb | 
" NN 


- a... | 
OW A \Y W 
eer 
to the main water valve-box C and to the condenser | A ne 
valve-box I by flanges and bolts. The compensating RAL ONAN 
chamber J, which is placed alongside the pump barrel, is PSION 5 i ii 
provided with a loose piston K and also inlet valve and EON eBHLA 
delivery valves L, W. The valve W serves to discharge : van 
all air, oil, and water drawn out of the condenser. The Expended Pien of Tread. 
duty of the loose piston K is automatically to arrange the 
pressure differences in the pump barrel both above and : : 
below the pump plunger M. Therefore the pressure and raising the valve N, a vacuum being maintained at its 
in the pump barrel H, below the plunger M, cannot be upper end. It should be stated that the upstroke of this 
higher than that above the plunger, as the free piston K control valve is regulated by a cushioning space, to which 





Fig. 5—-SAVAGE BROTHERS’ WHEEL 
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Fig. 2—THE LAMP PUMP 


seriatim. Seeds of light weight, irregular shape, rough | 
surface, ke., are caught by the nap on the velvet and | 
thrown over the tops of the belts, and, being thus sepa. | 
rated, issue at the back of the machine, where they fall | 
irto a tray. The good and heavy seed continues its | 
passage downward and is discharged in front of the 
machine. Any degree of obliquity can be given to the | 
frame carrying the dressing belts by means of an adjustable 
prop at the back. The capacity of the machine shown at 
Lincoln is from 15 cwt. to 20 ewt. per day of nine hours, 
the feed being regulated by the foulness of the seed being 


* No. I. appeared June 28th 














Fig. 6—MANN’S STEAM WAGON 


in the compensation chamber J is free to rise and | steam hasaccess. The raising of the control valve N shuts 
equalise the pressures above and below M. Owing to | off the steam from the boiler, and places the ports b, b', 
this compensating action, the pump plunger is always | leading to the top of the steam cylinder G in communica- 
free to descend. The plunger M is actuated by the’ tion, at the same time that free passage to the condenser 
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is cut off. The spaces at the top and bottom ofthe steam | 


cylinder G being thus in direct communication, the piston | 
s, rod R, and plunger M are caused to descend owing to 

the force of gravity, and the pressure of water acting on | 
the top of the plunger M, and the vacuum beneath it. 
The control valve N is kept up by the steam which has | 
been admitted beneath it, until the piston S approaches 

the completion of its down stroke, when a port C puts | 
into communication the steam spaces in the cylinder G, | 
underneath the valve N with the condenser. This is | 
effected by a reduced portion T of the rod R. The control | 
valve N then descends and admits steam through the 
port U to the underside of the piston 8, and simulta- | 
neously opens the port b' in the upper portion of the 











power a 12-14 horse-power two-cylinder Simms petrol 
engine is used. 
speeds in either direction. 


effected on the thermo-syphon principle. For ignition 


purposes a magneto apparatus is provided. The roller 


illustrated has been built for use in one of the Royal 
parks. 


In our first notice of the Royal Show we alluded to a 
| new system of spring mounting, with vertical adjust- | 
| ment, which Messrs. Robey have adopted for their | 
The object of this invention is to 
obviate the awkwardness of adjustment which existing 


traction engines. 








Fig. 7—-BARFORD AND PERKINS MOTOR ROLLER 


cylinder G and the’port d at the upper end of the control 
valve casing, thus providing a free passage to the con- 
denser through the pipe F. This completes the cycle of | 
operations. To start the pump after steam has been | 
raised in a suitable boiler, it is only necessary to give 
the plunger a few strokes by means of the handle pro- | 
vided. By so doing a partial vacuum is created in the | 
condenser, and steam is admitted into the cylinder. The 
pump then commences to work automatically, and will 
continue its operations so long as there is steam enough 
in the boiler. The boiler shown with the pump at Lin- 
coln was a compact apparatus with a coil of water tubing, | 
and was heated by a paraftin lamp. The makers of the | 
pump are the Lamp Pump Syndicate, Limited, 13, Wal- | 
brook, London, E.C. 
Savage Brothers, Limited, King’s Lynn, exhibited a | 
6-ton steam motor wagon, of which we give a general | 
view in Fig. 3. In this wagon the firm has retained | 
its well-known pattern of water-tube boiler, but has 
modified the motor mechanism very considerebly. The 
wagon is provided with a compound horizontal steam 
engine with improved single excentric valve gear, 
enclosed_in a casing with transmission gearing, the 
whole running in oil. The cylinders are 4}in. and 7}in. 
diameter respectively, by 6in. stroke. The normal speed 
is 460 revolutions per minute. The high-pressure cylinder 
is fitted with a piston valve, and the low-pressure 
cylinder with a “D” valve. The cylinders are lubri- 
cated by a mechanically-operated lubricator, worked from 
afeed-pump ram. All moving parts are lubricated auto- 
matically by the splash, and all the main bearings are 
fed with oil under pressure. The amount of oil delivered 
can be regulated by means of a cock on the side of 
main casing. Outside, but forming part of the sides of | 
the main casing, are small receptacles into which oil is | 
fed by a pump worked from the feed pump excentric. A | 
relief valve is provided in case the pressure in the cham- | 
ber should become excessive. From the chamber ducts | 
lead to all the main bearings, the chains being efficiently 
and continuously lubricated by the slight waste which | 
escapes from the countershaft bearings. The engine is 
capable of developing 40 b.h.p. at its normal speed, | 
and two speeds of progression are provided by gears | 
which can be operated by the driver from the seat. 
The driving wheels are of the composite type, 3ft. 6in. 
diameter, with 10in. wide tires. The front wheels 
are of the gun-carriage type, 3ft. diameter, with 6in. 
tires. The leading dimensions of the vehicle are as 
follows :—Length overall, 19ft. 3in.; width, extreme, 
7ft. 8in.; height, 8ft. 7in.; wheel base, 10ft. 44in.; weight, 
4 tons 17 cwt. 1 quarter. Platform:—Length, 13ft.; 
width, 7ft. 3in.; carrying area, 94 square feet. ‘Lhis firm 
has had extensive experience in road wheel building for 
motor vehicles, and has introduced a new type shown in 
Figs. 4 and 5. As will be seen, the tire is made up 
of wooden blocks securely held in place by the means 
shown. Blocks cut out of beech are said to have given 
excellent results. There is, of course, no claim to novelty 
in the use of wooden blocks, but the makers claim that 
the method of securing them here shown is new and 
effective. Messrs. Barford and Perkins, Peterborough, 
have for some time been turning their attention to the 
manufacture of motor-propelled rollers. The latest 
design which they have produced is shown in Fig. 7. It 
has water ballast and weighs about 6 tons, and for motive 





| above the axle. 


systems present, especially those which have the spring 
The arrangement which Messrs. Robey 
have adopted is clearly shown in Fig. 8. A is the 
laminated transverse spring carried above the main axle ; 
BB are brackets attached to the hornplates of the boiler ; 
C Care wedges capable of movement between the springs 
and brackets by means of a rod D, which has right and 
left-hand screw adjustment; F F are equalising levers for 
keeping the motion shafts of the engine parallel under all 





It has a gear-box providing two road 
For cooling purposes neither 
pump nor radiator is used, but over the roller is situated 
|a@ large transverse cooling tank, and the circulation is 





| stroke. It will be remembered that the original wagon 
made by this firm had divided wheels, by which the 
wagon portion could be separated from the engine—an 
arrangement which was made to enable the vehicle to 
| comply with the low tare limit which existed at the time. 
Since this limit has been increased, the boiler, tanks, 
cylinders, and body of the cart have been correspondiagly 
augmented in size, together with the wearing surfaces of 
the shafts, axles, springs, gearing, and road wheels. The 
transmission from the crank shaft to the hind axle is by 
spur wheels, no pitch chains being used, and the teeth 
of the wheels are held properly in mesh by radius 
|rods to allow for the movement of the springs. The 
boiler is designed for a working pressure of 200 lb. per 
square inch, the tanks have a capacity of 120 gallons of 
water, and the main road wheels are 3ft. 10in. diameter 
by 10in. wide. There are two travelling speeds of five 
miles and 24 miles per hour, and the wagon is designed 
to carry five tons. The cart body is 8ft. long by 6ft. 6in. 
wide, and the overall dimensions of the vehicle are :— 
Length, 15ft. 6in.; and width, 6ft. 6in. The body is pro- 
vided with a ring for receiving a swivelling bolster or 
beam, so that a timber truck can be attached behind. the 
swivelling beam allowing it to turn corners with ease. 
The cart has a tipping gear, and the engine has a fly- © 
wheel. It can be fitted with governors when required 
for driving machinery. This firm’s single excentric 
reversing gear is fitted on the engine, which is capable of 
being notched up, and can thus be used as an extra 
brake. 

The number of makers of wind engines was above the 
average. Mr. John Wallis Titt, Warminster, showed a 
geared engine 16ft. diameter, fixed in a 40ft. steel tower. 
It has a 12in. stroke and a solid steel crank shaft 
working on conical roller bearings. It is governed on 
the American principle, and the connecting-rod crosshead 
works in slipper guides. These engines are being adopted 
for pumping work by the Great Western Railway Com- 
pany. 

Of gas and oil engines there was a large display. The 
Campbell Gas Engine Company, Limited, Halifax, showed 
a gas producer which has been modified somewhat in 
design, cast iron having been used to replace steel plates 
in several parts, such as the bottom of the generator and 
purifier. On the 20 brake horse-power gas engine fitted 
with hit-and-miss governor, a new design of tripper for 
the magneto apparatus has been fitted, and an arrange- 
ment for advancing and retarding the ignition. The bed 
of this engine is cast with an oil groove extending all 
round to catch oil which runs from the bearings. The 
engine has ring lubrication on the shaft and forced lubri- 
cation in the cylinder. Other exhibitors of gas and oil 
engines were Tangyes Limited, Birmingham; Crossley 
Brothers, Limited, whose new exhibit we mentioned last 
week; T. G. Slipper and Co., Brundall, Norwich ; Richard 
Hornsby and Sons, Limited, Grantham; the Fairbanks 
Company, City-road, London; National Gas Engine Com- 
pany, Limited, Ashton-under-Lyne; Fairbanks, Morse 
and Co., Southwark-street, London; Heatly-Gresham 


Engineering Company, Letchworth; Blackstone and Co., 
Stamford ; 


Beanland, Perkin and Co., Leeds; H. P. 
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Fig. 8—-ROBEY’S SPRING MOUNTING 


conditions of running, and these levers support the 
spring A by means of trunnions formed on the spring 
buckle. It will be seen that by turning the adjusting 
screw D, and so moving the wedges in or out, the engine 
and boiler will be raised or lowered as desired. The screw 
is easily accessible by removing the floor-plate, and the 
whole forms a snug arrangement. 

A modified type of steam wagon weighing five tons 
was shown by Mann’s Patent Steam Cart and Wagon Co., 
Limited, the engine being mounted on top of the boiler 
at a slight angle to the horizontal plane—see Fig.6. The 
engine is compound, with cylinders 4in; and 6fin. by 8in, 





Saunderson and Co., Limited, Bedford; James B. Petter 
and Sons, Limited, Yeovil; I. C. Southwell and Co., 
Limited, Southwark-street, London; Britannia Engineer- 
ing Company, Limited, Colchester; James and Frederick 
Howard, Bedford; Ruston, Proctor and Co., Lincoln; 
William Glover and Sons, Limited, Warwick. The Heatly- 
Gresham Company showed for the first time a “ Rational ” 
four-cylinder 12 horse-power horizontal engine for working 
with either petrol or paraffin. This is direct coupled to a 
dynamo, and was shown in operation. The governing on 
the throttle is highly effective, judging from the steadiness 
of the voltmeter attached to the dynamo. Amongst the 
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engines shown by Petters were two new sizes of the well- 
known “Handy Man” engines, namely, 3} and 8 brake 
horse-power. Messrs. Petter are now fitting covers to 
the valves, which cause the latter to work much more 
silently by preventing the recoil of the valve springs. 
While dealing with this branch of the implement yard, 
mention should be made of Hathorn, Davey and Co.’s 
exhibits. These consisted of combined portable petrol 
motors and centrifugal pumps suitable for estate pur- 
poses or as village fire engines. The engine is of the 
well-known single cylinder de Dion type. The engine 
and pump are enclosed neatly and mounted on 
wheels, making a very compact and handy pumping 
plant capable of being moved from one position to 
another with the greatest ease. The petrol engine is now 
such a reliable and quickly started source of power that 
there need be no hesitation in placing this kind of 
apparatus in the hands of any man of average intellect. 

Amongst the exhibitors of traction and portable engines 
were :—John Fowler and Co. (Leeds), Limited ; Marshall, 
Sons and Co., Limited, Gainsborough; Aveling and 
Porter, Limited, Rochester; Clayton and Shuttleworth, 
Limited, Lincoln; Ruston, Proctor and Co., Limited, 
Lincoln ; William Allchin, Limited, Northampton ; Fodens, 
Limited, Sandbach ; Charles Burrell and Sons, Thetford ; 
Robey Company, Limited; W. Foster and Co., Limited, 
Lincoln; J. and H. McLaren, Leeds; Davey, Paxman 
and Co., Limited, Colchester ; and Ransomes, Sims and 
Jefferies, Limited, Ipswich. Boulton and Paul, Limited, 
Norwich, had an imposing stand of apparatus suitable for 
estate and country house purposes, including water soften- 
ing plant, sewage filters, acety!ene gas generators, hydraulic 
ram pumps, petrol deep-well pumping engine, and portable 
fire-engines. A simple form of diaphragm pump suitable 
for dealing with liquid manure and other polluted liquors 
has onlytwo simple valves and a rubber diaphragm in con- 
tact with the liquid, and as there are no hinges or 
rubbing surfaces should give practically no mechanical 
troubles due to choking up of the parts. Merryweather 
and Sons, Limited, Greenwich-road, London, showed a 
variety of appliances for fire extinguishing and water 
supply purposes. The employment of cast steel for plough 
shares is a new departure, shown by the Lincoln Steel 
Castings and Vacuum Brake Company, Limited, Lincoln. 
The shares are made of high-speed crucible steel, and 
judging from the specimens exhibited, the durability of 
the shares should be greater than many of those at pre- 
sent in use. Much attention is now heing paid to 
milking machinery, and on large milk-producing farms 
mechanical means seems certain at no distant date to 
replace the old-fashioned hand method. The Hartnett 
machine works by means of a double vacuum combing 
the squeezing of the teats and the suction for drawing 
away the milk. The pulsator, instead of being fixed to 
the milk cans, is fixed overhead out of the reach of the 
animals. A peculiar and ingenious feature of this apparatus 
is that the cups automatically release themselves when 
the animal has ceased to give milk. This is effected by 
the destruction of the vacuum brought about by the 
apparatus. The makers of this apparatus are the Hartnett 
Patent Milking Machine Company, Limited, 20, High 
Holborn, London. Another apparatus for the same pur- 
pose is the Lawrence-Kennedy, which is also operated by 
a pulsator and hermetically-sealed milk pail. This 
apparatus has separate milk and air tubes. Milking by 
mechanical means is already largely employed in the 
Colonies, and it would seem to be one large step in the 
direction of a pure milk supply. While dealing with this 
branch of the Show mention may be made of an avxiliary 
driving attachment for hand-operated implements, shown 
by the Dairy Supply Company, Limited. This appliance 
consists of an oscillating piatform upon which the operator 
stands, and which is worked by the weight of the operator 
being transferred from one foot to the other as he turns 
the handle of a cream separator or other piece of 
apparatus. 








EXPRESS PASSENGER ENGINE, MIDLAND 
RAILWAY. 


THE latest type of Midland Railway simple express passenger 
Belpaire engine of the 4-4-0 type, designed by Mr. Deeley, 
M. Inst. C.E., the locomotive superintendent, and built at the 
company’s works at Derby, is shown in our to-day’s Supple- 
ment. Inthis engine the two cylinders are in one casting, 
and are placed between the frames. The steam is distributed 
by 8in. piston valves arranged on the top of the cylinders. 
The steam chests project beyond the main walls of the cylin- 
ders, and are carried across the ends of both piston valves. 
They are lagged with silicate cotton covered with steel 
sheeting, and each is fed by a 5in. copper pipe. The steam 
ports are short and straight, and arranged so that they are 
not overrun by the piston heads when the cranks are on the 
the dead centres. The cylinder casting forms a saddle to 
carry the drum head smoke-box and front end of the boiler. 
The motion is an arrangement designed by Mr. Deeley, 
and may be followed in the general drawing of the engine 
which we give on page 4. The travel of the valve for lead 
is given by a pendulum link, as in Walschaerts’ gear, but the 
expansion link is oscillated by means of a rod attached to the 
crosshead of the adjacent motion. An excellent steam dis- 
tribution is given for all positions of the gear, and the absence 
of excentric sheaves enables the crank axle to be strengthened, 
and permits of a minute examination of the crank axle at all 
times. In Walschaerts’ gear both excentrics lead or follow 
their respective cranks, and the dies are therefore both 
at the top or both at the bottom of the expansion 
links when the engine is in either gear. In the gear 
ilustrated, the crank coupled to the crosshead oscillating 
the expansion link of the one motion will be follow- 
ing the driving crank, and the crank oscillating the 


pendulum link attachment, and valve setting adjustment. 
The expansion links are on the built-up peinciple, each fitted 
with two dies, and one-half of each link has forged solid with 
it a shaft and lever, the end of the latter being connected to 
the crosshead by a link. The small ends of the connecting- 
rods are fitted with phosphor bronze ball bushes to allow for 
the side play of the crank axle without disturbing the align- 
ment of the piston-rods, and binding the slide blocks in the 
motion bars. 

The driving and trailing axle-boxes are of a new design, 
each fitted with two cylindrical brasses, free to adjust them- 
selves to the hearings. The four-wheeled bogie is of the 
swing link type, the first on this principle built by the com- 
pany, the boxes are of wrought iron with fitted brasses and 
sliding tops. Flanged mild steel stretcher plates have been 
adopted between the bogie frames in place of the usual castings 

Sight-feed lubricators are fitted to all axle-boxes. Those 
for the bogie are fixed to the sliding tops of the boxes, but 
the others are placed in convenient positions, and the pipes 
led from them to the boxes terminate in a special fitting, 
which prevents the possibility of water having access 
to the journal. The piston valves and cylinders are lubricated 
by displacement sight feed and special suction lubricators 
respectively. 

The boiler is of the Belpaire type, and is similar to those on 
the compound engines lately built by the company. Besides 
the barrel, the fire-box is clothed down the sides, front and 
back, to the foundation ring. The engine is fitted with auto- 
matic vacuum and steam brake, variable blast pipe cap, and 
‘steam sanding. The tender is of the company’s latest 
standard pattern, on six wheels, and is fitted with water 
pick-up and carriage-warming apparatus. Only one engine 
of this type has been built, the intention being to compare 
the working of it with the thirty compounds already in 
service. 

The following are the leading particulars of the engine and 
tender :— 


Engine. 
Boiler— 
Barrel, diameter . 4ft. Olin. 
ee ee llft. ltin. 
+» length between tube piates -- «- J38fs S}in. 
Tubes (copper), number... .. ine sh) 
»» . externaldiameter .. .. .. .. - 
Fire-box shell, length .... ra 
a » Width at bottom a | 
Heating surface, fire-box .. 152-8 sq. ft. 
a a tubes 1404-6 sq. ft 
ae ne tota'.. 1557-4 sq. ft. 
Area of fire grate .. 28-4 sq. ft 
Working pressure . .. .. .. . . 2201b. per sq in. 
Cylinders diameter Ee te sat) ial ae 
~ stroke .. nlee re ‘ .. 26in. 
Coupled wheels, diametex oft. 64in. 
Bogie wheels, diameter .. , we lae 3fc. 34in. 
Tractive power .. .. .. 0534 ton per Ib. pressnu:e of steam 
Adhesion, load oa coupled wheels available for 88-75 tons 
Tender. 
Tank capacity ?500 gallons 
Coal capacity 7 tons 
wel ge he ae ee 4ft. 3in 
Total wheel base of engine and tender ; 48ft 4}in. 
Total length over buffers, engine ani tender 57ft. 9in 
Tons ewt. qr. 
Weight of engine in working order .. .. .. .. 58 10 2 
Weight of tender loaded... .. .. .. .. 8 
Total weight of engine and tender .. .. .. .. WH 8 O 








APPARATUS FOR ANALYSING GASES. 


THE waste of fuel which takes place in the furnaces cf 
almost every boiler, and the possibility of attaining better 
economy in this direction, are facts that are well recognised 
by most steam users. A continuous indication of the fuel 
gases leaving the furnace forms a guide as to whether the 
firing is economi-1l or not. In recent years a number of 
appliances have »een invented for the purpose of automati- 
cally analysing tl 2 fuel gases and ascertaining and registering 
the amount of carbonic dioxide contained therein, The 
fault shared by n ost of these instruments is that the actual 
condition of the tiring is not indicated until a lapse of some 
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little time—perhaps from two to six minutes—during which 
period a considerable alteration may have taken place in the 
state of the grate. So that an alteration made in accord- 
ance with the indication may not be exactly required. 
Another drawback with many appliances of this kind is that 
they are made of glass and india-rubber, which materials, 
owing to their fragility and the variations in structure, 





link of the other motion will be leading the driving 
crank. A little study will make it clear that in either fore 
or back gear one die will therefore necessarily be at the top 
of the expansion link while the other is at the bottom. This 
is 4 convenience, as it makes possible a simple balanced 
arrangement of the expansion links and their drivirg gear. 


entail leakage and other troubles. The firm of Messrs. 
Michael Pal and Co., Parliament-mansions, Victoria-street, 
8.W., have recently put an appliance on the market known asa 
Coometer. This gives four records per minute, which are visible 
t> the stoker on adial. The appliance, which we illustrate 
in Figs. 1and 2,is made of steel, iron, and brass. It mainly 
consists of a suction cylinder L, a measuring cylinder F, 


pistons and other mechanism are operated by means of a 
small steam engine coupled to the shaft K. The fuel gases, 
after passing through a filter, arrive through % at constant 
pressure. When the piston D rises the crank I opens the 
suction valve G, and the cylinder L is filled with the gas 
which it is desired toanalyse. When D descends G closes, 
and the delivery valve H is opened by the crank 1 I, and the 
exact quantity of gas accumulated in the cylinder L is then 
forced through the pipe M and the disperser B and through the 
absorbing vessel A and into the bell C. From the gas that 
slowly rises in the form of small bubbles the carbon dioxide 
is now absorbed, while the remainder of the gas accumulating 
in the bell C at the same time forces a corresponding volume 
of the liquid into the measuring cylinder I’, causing the piston 
E to rise. At this period the crank disc I V disconnects the 
brake 8, and the rack descends until it reaches the rod T. 
At the lowest position of the piston D and the highest 
position of piston E. the crank disc again tightens the brake 
against disc X, thereby engaging the little pinion fixed on 
the shaft, and also the rack R. Hence, with the aid of a 
dial and pointer, the amount of carbon dioxide that was con- 
tained in the analysed quantity of fuel gas is indicated. On 
the shaft K completing the revolution the crank dise III 
opens the discharge valve J, whereupon the piston H, 
descending by its own weight, causes the rest of the gas 
gathered in C to escape, and the suction valve (i opening, 

















Fig. 2 


cylinder L refills once more, and the process is continued over 
and over again, 

Each record is transmitted to a drum by the rack R, and 
by means of perforations it is registered on a paper strip. We 
understand that special care is taken that the materials 
employed for all parts shall not be liable to corrosion or to be 
attacked by the gases or liquids, and that the cylinder F shall 
always contain a natural liquid and not an alkali. The 
Coometer is fixed directly on the front of the boiler, so that 
the stoker can read off the quantity of CO, in the same 
manner as he reads the steam pressure. 

The makers inform us that with suitable alterations this 
appliance can also be used for the analysis and registration 
of any other kind of gases, such as those used in gas engines, 
gas generators, gas stokers of any kind, as well as for chemical, 
ceramic, sugar, and other industries. 








RoyaL InstiruTIoN.—A_ general monthly meeting of the 
members of the Royal Institution was held on Monday afternoon, 
the Ist instant, Sir James Crichton-Browne, treasurer and vice- 
president, in the chair. Mr. G. Jamieson, U.M.G., Dr. S. Shore 
Nightingale, Mr. W. Stone, Mr. H. S Stoneham, and Mr. E, Turk 
were elected members. 


Toorinc Batus.—These baths have been erected for the Wands- 
worth Borough Council on the site of the old Vestry Hall, Tooting- 
broadway, London. They have been built to the designs and 
under the superintendence of Mr. Henry Druery, M.S.A., 
architect, and Mr. E. R. Dolby, M. Inst. C.E. (Dolby and William- 
son), consulting engineer. The accommodation provided is 
twenty spray baths on the ground floor for men and eight slipper 
baths on the first floor for women. The building is so designed as 
to admit of extensions being easily made. The building con- 
tractor was Mr. Charles Gray, and the engineering contractors, 
Messrs. J. E. Boaz and Co. he following were sub-contractors : 
Homan and Rodgers, fireproof floors; Malcolm McLeod and Co., 
granolithic paving and steps; British Challenge Glazing Company, 
glazing of roofs; Sedding and Co., lead lights and casements ; 
Doulton and Co., baths; J. Ty!or and Sons, Limited, sanitary 
fittings ; J. F. Ebner, wood-block flooring ; Strode and Co., rail- 
ings and gates. The foundation stone was laid on the 28th July, 
1906, by the Rev. J. H. Anderson, M.A., rector of Tooting, and 
the bnilding was opened to the public on Monday, 24th June, 
1907, by the Mayor of Wandsworth, Councillor Wise, J.P. The 
estimated cost of the building, inclusive of an office for the rate 
collector, was £6250, and it is expected that this sum will not be 








A neat and compact arrangement is fitted to the end of the 
piston valve spindles, embodying valve spindle guide, 


an absorbing vessel A, and a bell C. The valves, cranks, 





exceeded, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opnions of our 
correspondents, ) 





HISTORICAL LOCOMOTIVES, 


For some years I have been collecting authentic drawings 
of old locomotives, more es lly those having mechanism 
between the cylinders and driving axles for the purpose of 
balancing the reciprocating parts. 

I have purchased of Mr. Edward Raker, of Birmingham, an old 
tracing, dated ‘‘ Leeds, March 11th, 1848,” showing front elevations 
of four locomotives, viz., the Jenny Lind, the Lablache, an engine 
for the Eastern Counties Railway, and another for the East 
Lancashire Railway. All these engines have driving wheels 6ft. in 
diameter, 

This tracing appears to have been made for the purpose of 
showing the height of the centre of gravity of these engines and 
the resulting angle with the base of support. Commencing with 
the first figure, that of Jenny Lind, and taking the others in their 
order, the angles are given as 54 deg., 62 deg., 58 deg. and 52 deg. 
respectively. The Lablache had, therefore, the lowest centre of 

ravity. 
" As the Lablache is the most interesting engine, I send you here- 
with a tracing of this figure, omitting the others, as they are of no 
special note; but I may say, in passing, that the dimensions of 
Jenny Lind agree with the drawings of that engine published in 
your impression of March 6th, 1896. 

The original tracing is made ona scale of jin. to the foot, but 
on my tracing of the Lablache I have drawn a scale to enable your 
readers to measure the reduced engraving. 

The Lablache was a side lever locomotive built by E. B. Wilson 
and Co., of Leeds, in 1848. The design was patented by Crampton 
in 1847, and the patent drawings show the engine in outline. The 
driving wheels measure 7ft. in diameter, and the springs are 
apparently of india-rubber. As just stated, my Leeds tracing 
shows 6ft. driving wheels, and the springs are clearly indicated as 
of the ordinary steel spring pattern, and the same as on the Jenny 
Lind, built by the same makers. 

Colburn, in his ‘‘ Locomotive Engineering and Mechanism of 
Railways,” page 79, states that the Lablache had wheels 6ft, 6in. 
in diameter. 

‘he late Mr. David Joy had a tracing of this engine, and some 


Sir, 
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time before his death this tracing was sent to an engraver for the 
purpose of reproduction, but it was mislaid and covld never be 
found. Mr. Joy then made a ‘“‘constructed drawing” of the 
engine from memory, supplemented by notes and sketches taken 
from his journal. This drawing is now in the Institution of 
Mechanical Engineers, and by the courtesy of the secretary, 

Mr. Edgar Worthington, I have obtained a tracing of it. 

I tind that Mr. Joy’s drawing is an almost exact copy of Fig. 1 
of Crampton’s patent specification lithographs, whichis somewhat 
surprising, as locomotives are seldom if ever built from Patent- 
office drawings, and I cannot help thinking that when Mr, Joy was 
making his drawing he was influenced by the patent specification 
lithographs. 

I have, therefore, decided to lay a copy of the second figure of 
my Leeds tracing before your readers, in the hope that some one 
may be able to give information that will clear up the discre- 
pancies alluded to, 

It will be noted that the tracing does not show the side levers, 
as it is merely a front view of the engine, but the peculiar position 
of the cylinders is clearly indicated. 

Among the notes on Mr. Joy’s drawing it is stated that the 
Lablache was cut down and made into a contractor’s engine. No 
date is given, but it must have been after the date on my tracing, 
and therefore the 6ft. wheels must have been under the engine as 
originally built—assuming that my tracing is correct. 

If the driving wheels were 6ft. in diameter instead of 7ft. the 
tractive effort of the engine was much greater than we have 
hitherto supposed, and even with the lesser diameter of wheels 
there is no reason why the engine could not have attained a speed 
of 80 miles an hour, as stated in Sekon’s “‘ Evolution of the Steam 
Locomotive,” page 125, 

_We all know how difficult it is to write accurate locomotive 
history, and my experience shows me that when men try to recall 
the dimensions of locomotives built many years ago, there is 
tendency to exaggerate the diameter of the driving wheels. 

The Lablache is of special interest at this time, as I have reason 
to know that the design is likely to be revived in some future 
locomotives, HERBERT T. WALKER. 

New York, June 15th. 


OLD AGE PENSIONS. 
Str,—Before explaining what I consider the best plan to 
oe the above object, { may mention that fora number of years 
have endeavoured to solve this difficult problem, and what I 
desire is the welfare of my fellow workmen. But not being suffici- 
ently acquainted with the conditions of the wage earners outside 





' 
my own trade, I venture to think that any scheme that benefits my 


own class would benefit them also. Therefore I will confine my 
remarks to the average workman and place two types before you. 
The greatest dread of the thoughtful man is old age, and a great 
number, I have no doubt, would rather face death than become 
incapable of doing a fair day’s work. Hard lines this fora man 
who has worked all his life. For what are his prospects ! Suppose 
he has a wife and family, brings them up respectably, and provides 
them with good food ; he can save comparatively nothing, for in 
addition to the above there is ls. a week to his trades club, 6d. to 
his friendly society, and say 2d. to his shop sick club, as he 
naturally fears sickness, and by paying these amounts it would bring 
him in every week a few shillings less than his wages. Therefore 
it is impossible to provide for old age, except it is fixed at the 
lowest sum possible. 

We will now take the other type of workinan, and I am sorry to say 
there are a great number who spend what they earn as soon as they 
receive it, for on a Monday, as a rule, they are without a penny. 
Howishe placed when laid on a sick bed for a number of weeks! In 
a great maoy cases there is a subscription raised among his fellow- 
workmen, ‘Then it comes hard on Workman No. 1, who has so 
many calls on his wages, but, all honour to him, he comes forward 
with his mite to the help of his more careless brother. 

There are several schemes by eminent men and building societies 
before the public, showing how to provide for old age, no doubt 
satisfactory to them in their working, but not to me, for when a 
workman enters the married state it takes all his savings to pro- 
vide household furniture, and for several years to come small 
additions to the home to make it comfortable, which our wise ad- 
visers seem to overlook, and when the family begins to grow around 
the parents, then his expenses increase likewise, and the only 
satisfaction to him is reading schemes proposed by different people 
for his benefit, only to find them beyond his reach, as it requiresa 
sum of money down or a portion paid annually, but owing to his 
numerous expenses he is totally unable to provide. 

I will now proceed to explain my scheme. I propose that as 
soon as a boy commences to serve his apprenticeship or labour in a 
workshop, he should have a small sum every week stopped out of 
his wages. I will fix this sum at a penny in the pound, that is to 
say, ifa boy starts with 5s. a week, his proportion would be a farthing. 
This is how ] would manage this: Let every boy or man have a 
bank book, signed with his name, age, and occupation, to be kept 
by his employer ; if discharged the employer to return it to the 
Post-oftice—of course bis paying ceasing while out of work—but 
upon acquiring fresh employment his book to be handed over to 
his new employer by the postal authorities on the same conditions 
as before ; these payments to be handed in to the nearest Post- 
office Savings Bank by his employer, say, every quarter, half-year, 
or year, as arranged with the Post-office. The workman not to 
have his bank book until he reaches the age of about sixty-five 
years, If he should die before reaching this age his book to be 
sent to the Post-office, and they to place the amount to the fund 
for old age pensions, This to apply to all except the men who 
leave widows, who should receive the same benefit as the deceased 
man, on proving her marriage to the satisfaction of the Post-office 
autho ities. No doubt some will say it is hard for a man to pay 
forty or fifty years and receive no kenefit, but look at it the other 
way, it isa certain provision for old age. There are plenty of 
workmen who have been thirty or forty years in a friendly and 
trade society, and have never received a penny from the club, and 
at death funeral benefit only, but are willing to pay towards help- 
ing their more unfortunate brethren. Therefore it is in this 
generous spirit that I wish them tc consider this scheme. There 
are also numbers who will object to the stoppage from their wages, 
it is a sore point to a great many. They think it is treading upon 
their rights, but my experience of working men is you can drive 
some, lead others, but to get all to agree to any scheme would be 
almost impossible. ‘Therefore | would compel them to help 
themselves, and J venture to think if this plan had a 
fair trial it would remove the fear of old age and the difficulties to 
be encountered when out of work and not able to secure 
employment on account of his age. It would also give a 
chance to younger men, causing more call for their labour, and 
save the country an enormous sum annually in poor rates. 
Mr. Leon Levi, in his book on ‘*‘ Wages and Earnings of the 
Working Classes,” found the number of workers in 1881 to be 
12,200,000, and he averages the working classes to comprise 70 per 
cent. of the population, and with smal] farmers, crofters, and 
others, to number 26,000,000 persons, or 5,600,000 families. The 
12,200,000 workers give 2-17 earners for every family. If these 
figures are correct, and we average the stoppage as a penny per 
week, it would bring in annually the enormous sum of about 
£2,643,333 6s. 8d. This sum at interest and compound interest 
would, I venture to think, provide for all at sisty-five years of age. 
If my scheme does not provide sufficient for old age there is a 
way to supplement it. Let the Government of the country come 
to the help of those-who are trying to help themselves, 7.¢., by 
placing a small tax on all minerals raised in the United Kingdom. 
For who has moreright to the buried wealth than the people themselves 
who get it and work itintoshape’? Therefore, if onr public men are 
sincere in their promises, let them give their weight an1 infl1ence 
to this question, and their names will be handed down to pos erity 
as the benefactors of the people. As for the selfish, idle, and im- 
provident, let them be sent to that place that all honest industrious 
workmen look upon with horror—the workhouse. And why should 
our soldiers, sailors, civil servants, policemen, &c., be entitled to 
receive pensions any more than the working classes of this country, 
for I consider they are a lot better off than the workman, whose 
life is a long monotony, closed up in the works or wines in the 
greatest number of cases from morning till night, with a few days’ 
holiday during the year, and for which he has to pay out of his 
own pocket. I maintain he is the backboneand sinew of this country, 
and ought to receive the greatest consideration from those placed in 
ge by him. But I wish him to be independent of all charity, and 
»y my scheme he would be providing for himself, and when he 
reached the allotted age to be entitled to his superannuation, he 
would only be receiving what he had provided, the same as when he 
applied to his trades club for his superannuation. Of course, my 
scheme would entail an extra amount of labour on the employers 
and Government of this country, but I feel certain they would 
willingly come forward to the help of their workmen and support 
any scheme that was practical and likely to benefit them in their 
old age. And I haveevery confidence in the Government, whether 
Liberal or Tory—for this is not a party question—that they would 
co-operate with the employers and workmen for tkeir pdvantage. 
While writing, I have before me a letter in the public Press from 
the Right Hon. A. J. Balfour, the late leader of the House of 
Commons, in answer to C. W. Gray, M.P., on old age pensions, 
which I take the liberty of reproducing. 


‘*My dear Gray, 

“In reference to your note of this afternoon, allow me to 
say that I heartily sympathise with the desire entertained by 
large numbers among the wage-earning classes of the com- 
munity to have some system established by which those who 
after a laborious life are incapable, through age, of further 
work, may have some provision for their support to look to 
outside that supplied by the ordinary poorlaw. I know that 
difficulties of the gravest kind lie in the way of any State 
pension scheme which has yet been propounded. But we 
must not relax our efforts to devise some plan by which the 
resources of private enterprise and private benevolence, the 
energies of the benefit societies, and the increasing habits of 
thrift among the labouring classes themselves may be concen- 
trated, and if need be, supplemented in such a way as to 
secure the great object which no one desires more earnestly 
than I do to see efficiently carried out. 

“Yours truly, 


“A, J. BaLFour.” 





It would not surprise me in the least if I fail in my scheme when 








| I see the greatest men of the day not able to solve the difficulties 


of this great question. What I claim for my scheme is that it is 
thoroughly practical and reliable. I have argued the matter for 
several years amongst my fellow workmen, and it has always been 
received favourably. Therefore, I sincerely hope that whatever 
scheme is adopted it will be the megns of helping to solve this 
difficult problem, and bea perpetual benefit to the wage earners of 
the community in their old age, and conclude with saying that the 
people’s welfare is the highest law. 


July 2od. W. C. JONEs. 





FERRO-CONCRETE. 

Sir,- Engineers in this country, having viewed with saspicion 
and distrust ferro-concrete, are at length cautiously beginning 
to adopt it. Having had some little experience in ferro-concrete 
work, I have no hesitation in saying that their caution has not 
been misplaced. But they must now awake to the fact that as a 
means for building construction, bridges, viaducts, jetties, &c. 
its claims cannot be denied. To my mind the chief objection to 
it is the great care required in construction; a few minutes’ 
carelessness of a workinan may wreck your beam or column, and 
cause, as it has done, a lamentable loss of life and money. For 
this reason it is strongly advisable that ferro-concrete work 
should be done ‘“‘stuff and time,” or that the company, if 
accustomed to do work with their own workmen, should do their 
own ferro-concrete work, paying a royalty to the patentee. Where 
there is a question of profit or loss, there enters the possibility of 
scamping work. 

It is not my intention to enter into the theory of ferro-concrete, - 
but to deal with the practical side. First, as regards design, the 
contractor is entirely in the hands of the patentee, who has based 
his calculations and designs on practical experiments, from which 
he has deduced empirical formula. The patentee, therefore, will 
have to accept all responsibility for design. 

For cement and steel work, it is simply a question of testing, 
and the standard specification may be relied upon. 

It must always be remembered that in ferro-concrete the steel 
and concrete work in harmony, the one relies on the other—a 
careless smith may wreck a beam every bit as easily as a careless 
foreman or workman. Siemens steel is preferable, and a break- 
ing stress is required of from 28 to 32 tons per square inch, with an 
elongation of ot less than 20 per cent. Control is thus readily 
held over the cement and steel. If it does not come up to speci- 
fication it is rejected. 

it is, in my opinion, absolutely necessary that all bloom and 
rust be removed from all steel work before it is concreted in. It 
is highly important that there be no skin between the concrete 
and steel. If there is a skin between, the seeds for a deadly 
disease—rust—are possibly sown. ‘This disease takes sometimes 
years to develop, but once moisture reaches the steel work it is all 
powerful. The steel increases in volume—the concrete cannot 
withstand the tension it is subjected to, anJ it cracks, and some- 
times falls off from the underside of the girder or rods. I have 
seen this happen. 

This question of bloom is still a debateable point among 
engineers, and | have seen it stated by some engineers that they 
prefer the bars ‘‘rusty” before concreting. Unless the orders for 
steel are placed promptly, and quickly executed, the probability of 
delay on account of ‘‘ bloom” is opened. The only method to get 
‘* bloom ” off is time, air, and water. 

The only remaining p’oduct to be dealt with is the concrete—a 
specification may govern the strength, «.¢, so many parts of 
aggregate to one part of cement; the aggregates consisting of 
broken stone or pebbles and sand. It is impossible to lay dawn 
the law and say so many parts of sand are reyuired, because sand 
varies so. I have carried out many experiments with various 
sands, and the results have forcibly impressed itself on me that 
one must be most cautious with the sand. The result aimed at is 
to employ as little as possible, just sufficient to close the aggregate 
and bind it together with as strong a cement mixture as is 
possible. An excess of sand, of course, absorbs cement, and 
thereby weakens the mixture. But there must be no honey- 
combing, as it is of great importance that the concrete be imper- 
vious and will prevent wet or moisture from getting to the steel 
work. 

Finally, as a vital point in the construction of ferro-concrete 
work, remember the old proverb—-‘‘The eye of the master is 
worth his two hands.” 

CIvIL ENGINEER. 





EDUCATION AND SUCCESS. 


Str,—It is customary at the present time to deplore the lack of 
technieal education among British mechanics, while the educa- 
tional abilities of their American and German rivals is lauded to 
the skies, but if the writer’s experience is any criterion, the supply 
in England is more than equal to the demand, at any rate for the 
wages offered. I have had a good general and technicaleducation, 
combined with a practical training, am quite conversant with 
modern methods and modern machinery, including most of the 
tools in general use, besides numbers of special ones, several of 
which I have invented myself, besides designing a quantity of 
labour-saving jigs. I ama fair draughtsman and mathematician, 
the latter comprising trigonome'ry, logarithms, mensuration, 
mechanics, land surveying, with use of the level and theodolite, and 
use of the slide rule, also electricity, chemistry, book-keeping, and 
a smattering of French; and if I may say so, without appearing too 
egotistical, among many hundreds I have met | have not come 
across anyone with a better all-round education, while I have met 
managing directors and works managers with less. And considering, 
I am told, there is such a great demand for technical education, | 
certain'y thought I should find no difficulty in obtaining one out 
of the many openings that are said to be waiting for technically 
trained men ; but although I have answered innumerable advertise- 
ments, and also advertised myself during the last fifteen years, I 
have not been successful. I am willing to admit it may be due to 
some defect on my part, but if the plums are denied me, it seems 
that some of the crumbs might have fallen my way. Among the 
answers I have received, the money I have askei—though not 
exorbitant—has been too much, and it seems that what is 
required is a works manager’s education for a mechanic’s wage. 
Some two years back one of the daily papers published an inter- 
view with the head of a firm in a line of business with which I am 
well acquainted. As usual, this gentleman said “ how difficult it was 
to get technically trained men, and if he could get them he would 
willingly pay £5 or £6 per week to keep them.” As I am open for 
a job of this kind, I wrote to the paper—the editor of which kindly 
forwarded my letter to the gentleman who was so anvious for 
technically trained men—and asked for a few particulars of the 
requirements, but needless to say I have had nv reply as yet, so | 
hope he has found all he is willing to pay for. 

Undoubtedly the demand is there, but it seems a demand which 
requires the extra ability without extra wages. 

Possibly the wording of many of the advertisements may explain 
the lack of ability, for the phraseology often runs, ** Wanted, fully (’) 
experienced engineer aged 25 to 35 ;” so that if a man is any good 
at all, when he should be at h's best, the age limit bars him. 

I am open to conviction, but without tangible proof sball remain 

Londen, July Ist. ScEPTICAL, 





MARINE STEAM TURBINE. 


Str,—With reference to the letter of Messrs. Yarrow and Co. 
Limited, dated June 17th, and pubii~hed in you issue of June 2] 
on the subject of ‘‘Combining Reciprocating with Turbine 
Engines,” I wish you would allow me to thank Messrs Yarrow and 
Co. for their kindness in mentioning my name. I had only the 





pleasure of suggesting the crude idea, and they did all the rest to 
carry it out properly. NABor SOLAN 
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POWER HOUSE AT THE CAMBRIAN COLLIERIES 


SIEMENS BROTHERS DYNAMO WORKS, LIMITED, LONDON, ENGINEERS 


(For description see page 21) 











Fig. 1—-INTERIOR OF POWER HOUSE 
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Fig. 2—SWITCHBOARD 
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Fig 3—40-H.P. MOTOR DRIVING CENTRIFUGAL PUMP 


ELECTRIC POWER PLANT AT THE CAMBRIAN 
COLLIERIES. 

THe Cambrian Collieries, situated in Clydach Vale, a 
branch of the better known Rhondda Valley, Glamorgan, are 
among the largest collieries in South Wales. The coal pro- 
duced in the three pits of the company averages about 
1,000,000 tons per annum, and employment is found for 
some 3500 men. Up to a few years ago steam power was 
exclusively used for operating the machinery both above and 
below ground, and this agency is still used for a number of pur- 
poses aboveground. About three years ago, however, it was 
decided to introduce electricity for working haulages, coal- 
cutting machinery, pumps, and so forth. Current was 
accordingly bought from the South Wales Power Company 
and distributed to various motors in the mine and on the 
surface. Electrical working proving satisfactory, the 
management, advised by their consulting engineer, Mr. 
Charles P, Sparks, decided to go a step further and to pro- 
duce their own current. Tenders were accordingly invited 
for the equipment of a power station, and the result was that 
Siemens Brothers Dynamo Works, Limited, were entrusted 
as main contractors with the entire work. All the clectrical 
plant in connection with the power-house has been supplied 
and erected by this firm, the engines, boilers, condensers, and 
so on, being subles. 

The electric power is principally used for operating induc- 
tion motors for a great variety of purposes in all parts of the 
mine. There are at present some twenty-one induction 
motors in use, ranging in siz3 from 220 to 3 horse-power, the 
total horse-power of motors being 1890. Motors on the sur- 
face are supplied with three-phase current at low-tension, the 
current being transformed for this purpose by static trans- 
formers from 2200 volts, the voltage produced by the alter- 
nators in the power-house to 400 volts. The bulk of the 
supply, however, is conveyed in cables at a voltage of from 
2000 to 2200 volts down the pits and distributed to the vari- 
ous motors at this pressure. Continuous current for exciting 
the main alternators and for lighting and working the 
original motors is supplied ata pressure of 110 volts by a 36 
kilowatt steam-driven dynamo, or by two 70-kilowatt motor 
generators taken over from the original plant. 

Only part of the electric energy available is utilised at 
present, but as electric motors are being constantly added, 
the power-house will be fully loaded at no distant date. 
Space has been left in the engine-house for the erection of a 
third generating set when this becomes necessary, and pro- 
vision has been made in the design of the switchboard, boiler 
and condenser plant, and so on, to carry out this extension 
with a minimum amount of expense or alteration. 

The engine-house is a stone building, built by the colliery 

company. It contains one room only, which is provided with 
large windows on three sides, and is therefore well lighted. 
Its floor is covered with red tiles. . It is spanned by a 15-ton 
hand-operated crane. The lighting equipment consists of six 
enclosed are lamps and incandescent lamps. 
_The boilers are erected at the side of the engine-house. 
They are covered with a 1}in. layer of asbestos composition, 
and built into brickwork, but are not at present under a 
regular roof. The fronts of the boilers, however, are pro- 
vided with a short overhanging rooi for the protection of the 
stokers. The boilers are quite close to one of the pit heads, 
and it was therefore not necessary to install any coal- 
conveying plant. 

Water for the boilers and condensers is obtained from a 
pond at @ short distance from the engine-house, the head of 
water being about 50ft. Before entering the boilers, the feed- 
Water is softened in a water-softening plant, erected close to 
the engine-house. Usually the water from the condensers is 
tun to waste, but in case of prolonged dry weather it may be 
returned to the pond through a separate pipoline. Tho 
electrically-driven centrifugal pump used for this purpose is 
shown in Fig. 3, 
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There are four Lancashire boilers, by Messrs. Tinker, 
Shenton and Co., Hyde. These are 30ft. long and 9ft. in 
diameter, and are suitable for a working pressure of 160 lb. 
per square inch. They are hand-fired and provided with 
sliding grids for the prevention of smoke. Each boiler is 
equipped with a Sugden superheater to give 150 deg. Fah. 
superheat when the boiler is evaporating 9000 lb. of water 
per hour. A Green’s economiser raises the temperature of 
the feed-water from 60 to 200 deg. Fah. when the boilers are 
evaporating at the rate of 30,000 1b. per hour. A Siemens 
three-phaso 3-brake horse-power 400-volt motor is provided 
for driving the scraping gear, Fig. 4. I 

Feed-water from the water-softening plant is supplied to 


Fig. 4—3-H P. MOTOR DRIVING SCRAPER 


end is connected by a bend to the engine-room range of Yin. 
and Tin. piping. Arrangements are made for cutting off the 
superheaters when it is desired to supply saturated stsam 
to the engines. 

An auxiliary steam main for the feed pumps, &c., runs 
across the top of the boilers at the front end, and consists of 
a 3in. solid-drawn steel main. The pipes between the feed 
pumps and the boilers are so arranged that the feed-water 
may be either fed directly to the boilers or by way of the 
economiser. The steam and feed-water piping, and also the 
water tank, are of Messrs. Babcock and Wilcox’s make, the 
valves being of Messrs. John Hopkinson and Co.’s manu- 
facture. 





Fig. 5-SIEMENS-BELLIS AND MORCOM GENERATING SET 


the boilers by two Weir’s vertical single-cylinder double- | 
acting feed pumps, each capable of supplying 3000 gallons of | 
water per hour, and by one Kérting injector for a duty of | 
1250 gallons of water per hour. There is a cast iron feed- 
water storage tank holding 5000 gallons of water. 
The main steam range over the four boilersconsists of solid- | 
drawn mild steel piping with 9in. bore, and provision is made 
for draining off any condensed steam when starting up. The | 
steam pipes between the boiler superheater and steam range | 
are also of solid-drawn steel, the bore being 6in. One end of | 


| the steam main is fitted with a blank flange, and the other ! 





The two main generating sets in the engine-room are alike 
in all respects, each consisting of a Belliss and Morcom vertical 
steam engine, direct coupled to a Siemens 1000-kilovolt ampére 
three-phase 2200-volt 25-cycle alternator, Figs.land 5. The 


| normal speed of the set is 250 revolutions per minute.. The en- 


gine speed can be varied while the engine is running from 240 
to 260 revolutions per minute. A tachometer, belt-driven from 
the engine shaft, serves to indicate the speed at which the 
sets are running. We are informed that steam consumption 
tests were carried out at the makers’ works, with the follow- 
ing results :—Steam consumed per kilowatt-hour at full load, 
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17°31. of steam at a pressure of 1551b. per square inch, and 
a temperature at the stop valve of 472 deg. Fah., the vacuum 


being 25°9in. of mereury. © At half load the steam consump- | 


tion was found to amount to 18-6 1b. of steam at a pressure 
of 1631b., a temperature of 461 deg. Fah., and a vacuum of 
25in. The internal diameters of the high-pressure, inter- 
mediate, and low-pressure cylinders are 184in.,:27in., and 
{0in. respectively, the stroke being 20in. The engine is said 
to be capable of carrying an overload of 25 per cent. for two 
hours, and momentary overloads of 50 per cent. When 
running non-condensing the engine is capable of developing 
680 kilowatts, All the working parts are lubricated under 
pressure, oil being supplied by a valveless pump worked 
direct from the crank shaft. The fly-wheel weighs 124 tons. 

The Siemens three-phase 2000 to 2200-volt alternators are 
of the rotating field type, the phases being star-connected. 
They bave a continuous rating of 750 kilowatts at a power 
factor of 0-75, and are designed so as'to deal with the same 
overloads as the engines. 

With regard to the mechanical design, it may be mentioned 
that each alternator stands on its own independent bed and 
is split horizontally, s> that the upper part of the armature 
may be readily removed, if necessary, by the overhead crane 
in the engine-house. The rotor is directly bolted to the 
engine fly-wheel, and the energy stored in the rotor field 























| vice. The condensers discharge into a tank 20ft. by 10ft. by 
6ft., built up of cast iron plates. 

The centrifugal pump for pumping the condenser discharge 
back into the pond is of Messrs. Kérting Brothers’ make, and 
| is’ capable of delivering 50,000 gallons of water per hour 

against a head of 80ft. when rotating at 1450 revolutions per 
minute. It-is direetly driven at the speed mentioned by a 
| Siemens’ three-phase squirrel-cage ventilated type 40 horse- 
power motor, which is fed with current at 25 cycles per 
| second from the 400-volt alternating supply. Near to the 
motor, and in a handy position for the attendant, is a motor 
| control panel equipped with a star delta switch and three 
fuses. All the joints of both the live steam piping and the 
exhaust steam piping are made with corrugated metal joining 

| rings. 
The switchboard is erected at one end of the engine-room. 
It is built of fire-proof material throughout. ‘The higb- 
| tension apparatus is mounted near to the wall, but the 
| operating gear for the high-tension apparatus is mounted on 
separate panels in front of and at a certain distance from the 
|.high-tension gear. The operating panels contain only low- 
| tension instruments and apparatus, and the high-tension oil 
| switches are operated from this board by a system of levers. 
The low-tension operating board is separated from the high- 
' tension gear by a passage of a clear width of 3ft. Gin. There 
































Scale of Feet 
10 5 0 10 
























Fig. 6—PLAN OF GENERATING STATION 


magnets and engine fly-wheel amounts to 2000 foot-tons at 
normal speed. The poles are circular in section, and the 
pole shoes are laminated. 

The exciting current at 110 volts is fed to the rotating 
field by copper gauze brushes impregnated with carbon, 
which are pressed against the two slip rings by brush holders 
of the lever type, the tension on the brushes being main- 
tained by helical springs. The shaft runs in ring lubricated 
bearings lined with white metal. Current for excitation and 
for auxiliary purposes is supplied by a 36-kilowatt steam- 
driven generator, or by two 70-kilowatt motor generators. 
The engine of the steam exciter is by Belliss and Morcom, 
and runs at 600 revolutions per minute; it is capable of 
carrying a 10 percent. overload for two hours. The Siemens 
dynamo, to which it is directly coupled, supplies continuous 
current at from 100 to 110 volts. 

The two main engines exhaust into ejector condensers, 
supplied by Messrs Korting Bros., and placed in the base- 
ment underneath the floor. Each is designed to deal with 
13,000 1b. of steam per hour, and to produce a vacuum of 
26in. of mercury. A smaller Kérting condenser, to deal with 
1000 Ib. of steam per hour, is provided for the steam exciter, 


| 


The exhaust piping and valves, also supplied by Messrs. | 
Korting Bros., are so arranged that any onc of the con- | 


densers can be shut down without interruption to the ser- ! 


are three alternator panels, of which one is blank, and six 
| feeder panels, of which three have been fitted up with 
| apparatus so far. Each of the two motor generators is con- 

trolled from one continuous-current and one alternating- 
| current panel. ‘here is also a lighting panel in the centre 
| of the board, anexciter panel and three transformer panels, 
| and a number of blank panels are provided for future exten- 
sions. The main panels facing the engine-room are of white 
marble, and are supported on an iron framework. A view of 
the switchboard is given on page 20, Fig. 2. 

Access to the chamber between the high-tension apparatus 
| and the low-tension operating board is gained through two 
doors of expanded metal, one at each end of the switchboard. 
The high-tension panels next to the wall are insulated from 
one another by slate division pieces, and the front of each 
high-tension panel facing the passage way is provided with a 
metal screen, so arranged that the screen cannot be removed 
until the isolating switch has been opened. 

The power station will be formally started to work on 
Tuesday, July 9th, when Mrs. J. H. Thomas, wife of the 
chairman of the company, will assist in the opening 
ceremony. 











LAUNCHES AND TRIAL TRIPS. 


DRONNING MAUD, steel ‘screw cargo steamer; built by the 
Laxevaags Engineering and Shipbuilding Company ; to the order 
of Mr. Ivar An Christensen, of Haugesund, Norway ; dimensions, 
239ft. Gin. by 35fc. by 16ft. 10in.; to carry 1700 tons ; engines, 
triple-expansion, loin, by 254in. by 43in, by 30in. stroke, pressure 
175 lb.; vonstructed by the builders ; trial trip, June Sth. 

Tosno ; built by Earle’s Shipbuilding and Engineering Com- 
pany, Hull; to the order of Messrs, hos, Wilson, Sons and Co., 
for their passenger and cargo trade between Hull and St. Peters 
burg ; dimensions, 318ft. by 41ft. by 2O0ft.; engines, triple-com- 
pound, pressure 200 Ib.; launch, June 10th, 

AGNES, steel-screw tug; built by James Pollock, Sonus and Co., 
Limited, of London ; to the order of the 'hames'l'ug and Lighter- 
age Company, Limited, of London; dimensions, 76ft. by 18ft. by 
9ft. llin.; engines, compound surface-condensing, pressure 1301b. ; 
constructed by the builders ; a complete circle can be attained in 
70# seconds. From full speed ahead the tug can be brought to a dead 
stop -in 224 seconds, and from full speed astern in 10 seconds ; 
trial trip, June 11th. 

CELTIC, steam fishing vessel ; built by Earle’s Shipbuilding and 
Engineering Company ; to the order of Messrs. ‘he Grimsby 
Steam Fishing Company ; dimensions, 128ft. din, by 22ft. 3in. by 
12ft. 10in,; engines, triple-expansion, 12jin., 22in., 36in, by 24in. 
stroke, pressure 180 |b. ; launch, June 11th. 

MorRAwiIT~z, steel screw steamer ; built by Messrs. L. Thompson 
and Sons, Limited ; to the order of the Atlantic Sea Navigation 
Company, Limited, London and Buda-Pest ; dimensions, 392ft. Zin. 
by 52ft. 34in. by 27ft. lin.; engines, triple-expansion, 26in., 42in., 
638in. by 48in. stroke, pressure 1801lb.; constructed by Messrs, 
Blair and Co., Limited ; launch, June 11th. 

LOWENBURG, steel screw steamer; built by Messrs. Swan, 
Hunter and Wigham Richardson, Limited ; to the order of the 
Deutsche Dampfschifffahrts Gesellschaft Hansa, of Bremen, for 
their River Plate trade; dimensions, 400ft. in length by 54ft. 
beam ; engines, triple-expansion ; constructed by the builders ; 
launch, June 11th. 

ELLEN, cantilever steamer; built by Sir Raylton Dixon and 
Co., Limited ; to the order of Herr P. A. Gron, of Sandefjord, 
Norway ; dimensions, 372ft. 2in. by 52ft. by 28ft. din.; to carry 
7200 tous ; engines, triple-expansion, Z6in., 42in., 70in. by 4Sin. 
stroke, pressure 1801b.; constructed by the North-Eastern Marine 
Engineering Co., Limited ; trial trip, June 12th. 

KRONPRINS OLAV, cantilever steamer ; built by Sir Raylton Dixon 
and Co., Limited ; to the order of Consul Johan Bryde, of Sande- 
fjord, Norway ; dimensions, 372ft. 2in. by 52ft. by 2sft. 4in.; to 
carry 7000 tons; engines, triple-expansion, 26in., 42in., 70in. by 
48in. stroke, pressure 180 lb.; constructed by the North-Kastern 
Marine Engineering Company, Limited ; launch, June 12th. 

TABARISTAN, steel screw steamer ; built by Messrs. David and 
William Henderson and Co., Limited ; to the order of Messrs. 
Frank C, Strick and Co., Limited, London ; dimensions, 390ft. by 
46ft. by 27ft.; engines, triple-expansion, pressure 180 Ib.; con- 
structed by the builders ; launch, June 15th. 

FRAM, steel screw steamer; built by the T'yne Iron Shipbuilding 
Company; te the order of Herr H. H. Wrangell, Hangesund, 
Norway ; dimensions, 325ft. by 47ft. 6in. by 23ft.; engines, triple- 
expansion, 23in., 38in., 62in., by 4Zin, pressure 165 Ib.; con- 
structed by the North-Eastern Marine Engineering Company, 
Limited ; trial trip, June 19th. 

WHITEWOOD, steel screw steamer; built by Messrs. Craig, Taylor 
and Company, Limited ; to the order of Messrs. J. Ridley, Son, 
and Tully, Newcastle; dimensions, 245ft. by 33ft. 6in. by 
17ft. 3}in.; engines, triple-expansion, ]9in., 3lin., 5lin., by 36in. 
stroke, pressure 1801b.; constructed by the North-Eastern Marine 
Engineering Company, Limited ; trial trip, June 22nd. 

ELENI STATHATOS, steel cargo steamer; built by Messrs. K, 
Craggs and Son, Limited; to the order of Donys A, Stathatos, 
Athens; dimensions, 347ft. by 47ft. by 23ft.; engines, triple- 
expansion, 23in., 39in., 66in., by 42in. stroke, pressure 180 tb.; 
constructed by Messrs. Richardson, Westgarth; launch, June 24th. 

H.M.S. TARTAR, torpedo destroyer; built by Messrs, John I, 
Thornyeroft and Co., Limited; dimensions, Z70ft. by 26ft. by 
Sft. 2in.; the vessel is to be fitted with turbine machinery of the 
Parsons type, built by Messrs, Thornyeroft ; launch, June 25th, 








CATALOGUES. 

BLACKMAN Export Company, 70, Finsbury-pavement, London, 
E.C,—A little booklet giving some interesting and useful informa- 
tion concerning ventilating fans. 

THE CENTRAL MARINE ENGINE Works, West Hartlepool.—A 
catalogue containing a concise description of the Central Marine 
Engine Works and the specialities made there. 

TRUSSED CONCRETE STEEL ComMPANY, Limited, Caxton House, 
Westminster, S.W.—A copy of this firm’s latest handbook, giving 
some useful information concerning reinforced concrete and the 
Kahn trussed bar ; there are also many interesting illustrations. 

G. BRANLIK, 217 and 218, Upper Thames-street, E.C.—The 
latest list of porcelain and iron water-tight electrical tittings, suit- 
able for mines, mills, chemical works, railways, kc. We have also 
received a copy of the latest list of arc lamp winches and 
couplings. 

THE GENERAL ELEcTRiC Company, Limited, 71, Queen Victoria- 
street, London, E.C.—A catalogue, Section P, dealing with motor 
starters, controllers, resistances, &c. We have also received the 
first number of the ‘‘ General Electrical Progress ;’’ this sheet is to 
be published quarterly, and its object is to keep customers informed 
of the latest developments and designs of the company. 

Giyco Mretat Company, Limited, Manchester.--Glyco is an 
inexpensive white metal alloy for bearings and is made on a lead 
basis. In fineness of grain and closeness of texture, Glyco is said 
to resemble fine steel ; it is extremely fluid when melted, and can 
be turned and shaped. Some full-sized sectional illustrations 
of bearings made with this new alloy are enclosed in the 
catalogue. 

THE AVONMORE MINE FAN Company, Avonmore, P.A.—A table 
of air volumes through air-ways. This table should prove useful 
to engineers who meet with air transmission problems. Given the 
dimensions of the air-way and the pressure of air in cubic 
inches W.G., by the use of this table the volume of air in cubic 
feet can readily be obtained. ‘The table has been calculated from 
Atkinson’s formula. 

R. WayGoop AnD Co., Limited, Falmoutb-road, London, 8. E.— 
A well and elaborately illustrated pamphlet on electric passenger 
lifts, lift enclosures, electric hoists, electric cranes, :notor car lifts, 
dinner and goods lifts. An illustration of the cliff lifts at 
Hastings, for which Messrs. Waygood were the contractors, is also 
included, 

BRITISH INSULATED AND HELSBY CABLEs,: Limited, Prescot, 
Lancashire.—‘‘ Large Telephone Exchanges” is the title of this 
catalogue. The illustrations give a good idea of the work which 
this company has carried out, chiefly for the British Post-oftice 
and the National Telephone Company. One illustration repre- 

sents an exchange for 5000 subscribers’ lines constructed as far 
back as 1895, and others refer to the magnificent Trunk Exchange 
for the Post-office in London, which forms the most important 
telephonic centre in the United Kingdom. Another illustration 
represents a portion of the multiple telegraph switchboard, by 
means of which the whole of the telegraph lines in‘ the London 
area cau be interconnected in the same mannor as telephone lines, 
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THE IMPERIAL COLLEGE OF SCIENCE AND 
TECHNOLOGY. 


‘THE ofter of nomination for appointment by the Crown on the 
governing body of the Imperial College of Science and Technology 
has been accepted by the Right Hon. the Earl of Crewe, Lord 
President of the Council, the Right Hon, Gerald W. Balfour, the 
Right. Hon. Sir Francis Mowatt, G.C.B., 1.8.0., Sir Julius C, 
Wernher, Sir William H. White, K.C.B., F.RS., and Dr, 
MacAlister, Prineipalof the University of Glasgow. The other 
persons nominated as first members ot the governing body are: 
By the President of the Board of Education, the Rignt Hon, 
A. H. D. Acland, Mr F. 4+. Ogilvie, C.B., a Principal Assistant 
Secretary of the Board of Education, Mr, J. C. G Sykes, an 
Assistant Secretary of the Board, and Jr, R. 'T. Glazebrook, 
F.RS., Director of the National Physical Laboratory ; by the 
University of London, Sir E, H. Busk, Past Vice-Chancellor of the 
University, Professor D, S. Capper, Professor Farmer, F.R.S., Sir 
Henry E. Roscoe, F.RS., and ou A. W. Riicker, Principal of the 
University; by the London County Council, Mr. A. A. Allen, 
Mr. H. Perey Harris, Caairman of the Council, Sir C. Kinloch- 
Cooke, Mr, R, A. Robinson, and Mr. J. T. Taylor, 1.8.0.; by the 
City and Guilds of London Institute, the Right Hon. the Ear! of 
Halsbury, F.R.S., Chairman of the Council of the Institute, Sir J. 
Wolfe Barry, K.C.B., F.R.S,, Sir Owen Roberts, Cierk to the 
Clothworkers’ Company, Sir Walter 8, Prideaux, Clerk to the 
Goldsmiths’ Company, and Sir John Watney, Hon. Secretary of 
the Institute; by the Royal Commissioners for the Exhibition of 
1851, Viscount Esher, G.u.V.O., K.C.B., and Lieut.-Colonel Sir 
Arthur Bigge, G.C.V.O., K.C.B., K.C.S.1., K.C.M.G., 1.5.0.; by 
the Royal Society, Sir Archibald Geikie, F.R.S.; by the Professorial 
S aff, Professor Tilden, F.R.S., Professor Gowland, and Professor 
Dalby; by the Institution of Civil Kagineers, Sir Alex. b, W. 
Kennedy, F.R.S., President of the Institution ; by the Institution 
of Mechanical Engineers, Mr. T. Hurry Riches, President of the 
Institution ; by the lnstitution of Liectrical Engineers, Mr. R. 
Kaye Gray, Past-President of the Institution; by the Iron and 
Steel Institute, Sir Hugh Bel!, President of the Institute; by the 
Institution of Naval Architects, Dr. F. Elgar, F.R.S.; by the 
Society of Chemical Industry, Dr. KE. Divers, F.R5., Past- 
President of the Society ; by the Institution of Mining Engineers, 
Mr, A. Sopwith, Past-President of the Institution; and by the 
Institution of Mining and Metallurgy, Mr. W. McDermott, Past- 
President of the Institution. 

The Draft Charter for the establishment of the college will be 
rg to his Majesty for approval at the council fixed for the 
6th inst. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent.) 


Quarterly Meeting Prospects. 

A FAIRLY good business is anticipated at the quarterly 
meeting next Thursday, July 11th, in Birmingham, as stocks in 
consumers’ hands are known to be low, and further supplies will 
be needed. Prices will probably be maintained at about the 
recent levels in most departments without any marked alterations 
either upwards or downwards, Matters are rather quiet just now, 
but makers as a rule have enough to go on with, and the renewal 
soon of quarterly contracts will reinforce the work in hand. 
Meanwhile the foreign trade keeps uy) satisfactorily, and that is 
one of the most favourable features of the position. 


Pig Iron Quiet but Steady. 

Crude iron is quiet, but steady, Staffordshire cinder forge 
sorts being quoted 59s, with a moderate output, and part-mines are 
bls. to 633., with best all-mines 87s. 6d, to 92s. 6d., and cold blast 
115s. New business in Midland descriptions is limited, with Derby- 
shires at 62s. to 63s., Northamptons 60s. to 61s., and North Stafford- 
shire descriptions 63s, to 64s. ‘'hetwo blast furnaces at Frodingham, 
Lincolnshire, which have been held by Mr. Shakespeare, solicitor, 
Oldbury, are stated to have been acquired by Messrs. John Brown 
and Co., Limited, of Sheffield, for £100,v00. They formerly 
belonged to Messrs. W. H. Dawes and Sons, of the Bromford Works, 
Oldbury. Cokes continue dear. Some sorts of pig iron are rather 
easier on the week. 


Moderate Demand for Manufactured Iron. 

Plain sheets are rather quiet at:—Singles, £8 10s. to 
£8 lds.; doubles, £8 12s, 6d. to £8 17s. 6d.; and trebles, £9 5s. to 
£9103, Galvanised corrugated sheets are steady at late rates, the 
current quotation being about £13 17s, 6d. f.o.b. Liverpool, or 
rather less. The South American and Canadian demand continues 
satisfactory, yet American competition is still felt in both markets, 
though hardly so much as formerly in Canada. 


Good Call for Structural Steel. 


Engineers and other buyers of structural steel have lately 
been proving very good customers, and the outputs of local works 
have been considerable. Angles are quoted £7 5s. to £7 10s., and 
mild bars £3 to £8 5s. Bessemer billets are quoted £6 5s. to 
£6 7s, 6d., and Siemens £6 7s. 6d. to £6 10s. 


Dock Machinery Needed. 


Machinery and plant for dock construction will, it is 
stated, be shortly mceded to the extent of about £6000, in connection 
with the making of a new dry dock at Adelaide, South Australia. 
The dock is to be built of Western Australian jarrah wood. 


Mines Drainage. 

With regard to the Tipton District engineering scheme of 
the South Staffordshire Mines Drainage Commissioners, the lift at 
Herbert’s Park has been lowered 4ft. 6in., and work is being done 
in the shaft for a further immediate lowering. The operations now 
in progress amount to practically constructing a new shaft. The 
shaft at Deepfields has been cleansed towards a further lowering of 
the lift there also, The erection of the Mond gas-driven plant at 
Gospel Oak is proceeding, and in the case of the Crown Meadow 
gas-driven plant the pit has been got ready for a start to be made 
in placing the lift in the shaft. A further advance of £5000 has 
been arranged for by the Commissioners, being the eleventh in- 
stalment under the mortgage for £100,000 dated Jane 22ad, 1895, 
and making the total advance £77,000 to date, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, July 3rd. 
The Future of Pig Iron. ; 

THIs important matter continues to fill the minds of 
buyers and sellers at the moment, and the answer returned is 
doubtful as to the future. Although there was a good attendance 
on the Manchester Iron Change on Tuesday, there was little new 
business passing on spot, Consequently, prices were again more 
or less nominal in character. There is, at the time of writing, a 
better tendency in warrants ; but for the moment it must be con- 
ceded that the ‘‘ bears” have the best of the situation. Makers, 
however, look on. with indifference. They are well booked, both 
prompt and forward, and merchants only are apparently offering on 
spot. As against the ‘‘ bear” element, it is urged there are con- 
siderations which have been overlooked, notably the continuance 





of the foreign demand, and the fact that large shipments are 
being, and will be, made, for some nYonths to come. ‘On Tuesday 
certain brands of iron were 6d, to 1s. lower, notably Staffordshire 
and Derbyshire. Scotch iron seems to have suffered most during 
the month, and there has been some ‘‘ cutting.” in prices, notably 
in Eglinton and Glengarnock. Middlesbrough, on the month, 
shows the greatest reduction of all, and was again lower on Tuesday. 
Speaking generally, there was more confidence in the future, and 
the close was admitted better than for some time past, 


Finished Iron. 
This section presents no new feature, 


Steel. 


All products are in good inquiry. A small quantity of 
German billets were being offered, but this does not interfere at 
all with Lancashire, 


Copper. 
There was a distinct weakness in this department, though 
it cannot be said that there was any reduction in either sheets or 
tubes. Brass tubes were the turn weaker.* 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 65s. 6d.; Stafford- 
shire, 633. 6d.; Derbyshire, 65s.; Middlesbrough, open brands, 
65s. 6d. Seotch: Gartsherrie, 77s. to 77s. 3d.; Glengarnock, 76s. 
to 76s, 3d.; Eglinton, 73s. 3d. to 733. 6d.; Dalmellington, 72s. 9d. 
to 73s., delivered Manchester. West Coast hematite, 783.; East 
Coast ditto, 80s., both f.o.t. Scotch, delivered Heysham: Gart- 
sherrie, 74s, Yd. to 75s.; Glengarnock, 73s. 9d. to 74s.; Eglinton, 
71s. to71s. 3d.; Dalmellington, 70s. 6d. to 703. 9d. Delivered 
Preston: Gartsherrie 76s. to 76s. 3d.; Glengarnock, 753. to 
753. 3d.; Eglinton, 72s. 3d. to 72s. 6d.; Dalmellington, 71s. 9d. to 
Finished iron: Bars, £8; hoops, £8 7s. 6d.; sheets, £8 15s. 
to£9. Steel: Bars, £8 to £8 5s.; hoops, £9 2s, 6d.; sheets, £9 to 
£9 5s.; plates for tank, girder, and bridge work, £7 15s.; boiler 
plates, oiticial, £9 2s, 6d.; English billets, £6 7s. 6d. to £6 10s.; 
tureign ditto, £6 5s. Copper: Sheets, in quantity, £113 per ton ; 
small lots, 14d. per lb.; tough ingot, £104 10s.; best selected, 
£104 10s. per ton ; seamless copper tubes, 13}d.; seamless brass 
tubes, 10}d.; condenser, 114d.; brass wire, 94d.; rolled brass, 94d. ; 
brass turning rods, 94d.; yellow metal, 9d. per lb. Sheet lead, 
£24 103. per ton. Lknglish tin ingots, £193 to £194 per ton, and 
occasionally £195, 


J 








72s, 


Lancashire Coal Trade. 

The attendance on the Coal Exchange on ‘l'uesday was 
fairly good, although business ruled rather quiet. House coal was 
dull, and although there was no official change to note some con- 
cessions were made to induce business. Slack was steady, and 
demand for bunkering purposes continues good. (Quotations 
remain officially unchanged fur the present. 


BARROW-IN-FURNESS, July 4th, 
Hematites, 

There is a better demand for bematite iron, and prices 
have improved to a slight extent. Mixed Bessemer numbers are 
at 82s. per ton net f.o.b., being an advance of 6d. on the week, 
and warrant iron is at 76s. 6d. net cash sellers, but it went up at 
the close of last week to 75s, 6d., though not much business was done 
at that figure. Indeed, there is not much warrant iron available, 
and stocks have been further reduced during the week by 3912 
tons, and now stand at the low aggregate of 21,171 tons. Makers 
are not in a position to sell much iron for prompt delivery, as they 
are very fuily sold forward, and they are still in possession of 
information which leads them to the knowledge of prospective 
heavy consumptive business on home, American, and continental 
account. Buyers have, however, been very shy of late ; but the 
shrinkage of the only available supplies of prompt iron is accen- 
tuating the fact that in a short time makers alone will be able to 
influence the market as to prices and supplies. The prospect of 
business for the rest of the year in hematite iron are quite satis- 
factory, and there is a continued good trade being done in special 
hematites, spiegeleisen, ferro-manganese, charcoal iron, and scrap 
iron, Ferro-manganese of 80 per cent. quality is selling at £14 a 
ton. Iron ore is steady at 17s, 6d. to 18s. per ton net at mines for 
good average classes. Foreign ores are at about 20s. per ton 
delivered at West Coast ports, and are still being largely used. 


Steel. 

The steel trade is steady in the heavy departments, and 
makers are well off for orders for rails and plates and shipbuilding 
material generally. There has been along spell of activity in rails, 
and there are hopes that a good demand will continue. Prices are 
steady. Merchant steel quiet. Heavy steel castings are in good 
demand, 


Shipbuilding and Engineering. 

There are prospects of some very good orders in the ship- 
building and engineering trades, and much activity is being shown 
in the progress of the work in hand in al] departments. There is 
a good demand for gun mouhtings, and marine engineers are 
beginning to resume full activity in all departments on the new 
orders recently booked, 


Shipping and Coal. 

The shipments of iron and steel from the West Coast ports 
last week amounted to 23,221 tons—iron 9527 tons, and stecl 13,694 
tons—as against 18,333 tons for the corresponding period of last 
year, an increase of 4888 tons. The shipments of the year to date 
aggregate 468,910 tons, as against 395,371 tons for the correspond- 
ing period of 1906—an increase of 73,530 tons. The demand for 
steam coal is well maintained, and prices are firm at about lds. 
delivered. Blast furnace coke steady at 25s, 6d. net at West 
Coast furnaces, 












THE SHEFFIELD DISTRiCT. 
(From our own Correspondent.) 
House Coal Values Maintained. 

As was anticipated, July has brought no general lowering 
of prices in domestic fuel. Some slight concessions are reported to 
have been made in special transactions, but former quotations we 
find to be generally maintained, and demand is satistactoriiy kept 
up in spite of the weather. In West Yorkshire, as well as in 
South Yorkshire, the prospect of reduction appears remote. ‘The 
metropolitan demand is good, and the Eastern Counties ind 
other markets are taking tonnages fully up to the average at this 
season ofthe year. 


Railway Coal Contracts, &c. 


Interest in the coal trade chiefly centres in the renewal of 
the steam contracts which expired on the 30th ult. The South 
Yorkshire coalowners, as already stated, sent in tenders based on 
12s. per ton net at the pits. ‘The railway companies, after con- 
sidering these for over a week, offered an advance of 2s. per ton on 
the contracts expiring at 8s. 6d. perton. The coalowners declined 
to make any change in their tenders, and this decision was con- 
firmed at a further meeting held on July Ist, the coalowners 
contending that the price of 12s, por ton is justitied by the state 
of the market. They also pointed out that they have paid two 
advances of 5 per cent, in wages during the last six or nine months, 
when the same class of coal has realised 10s. to 12s. per ton at-the 
pits. ‘The call forall kinds of steam fuel is tirmly maintained, and 
new contracts are being made at considerable advances on former 





rates. Gas coal is in good demand, and contracts are freely 
arranged at 2s. 6d. to 3s, advance. 


Coking Fuel, &c. 

Brisk business is reported in coking fuel and all kinds of 
small coal, For best brands up to 7s. per ton at the pits is readily 
obtained ; manufacturing fuel for engine purposes, 6s, to 7s. per 
ton. Best smelting coke, 17s. to 17s. 64. per ton; unwashed, 
14s, 6d. to 15s, 6d. per ton at the ovens; steel melting coke, 27s. 
to 28s, per ton. 


Iron and Steel. 

The condition of the iron market remains unchanged. 
No alteration to be noted in prices of Lincolnshire or Derbyshire 
pig iron. Makers still continue very firm, owing to the searcity of 
iron. (juotations :—Lincolnshire, No. 5 foundry, 64s, 6d. per ton ; 
No. 4 foundry, 623 6d. per ton; No. 4 forge, 61s. 6d. per ton; 
No. 5 forge, mottled, white, and basic, 65s. 6d. perton. Derby- 
shire, No, 3 foundry, 63s. per ton; No. 4 forge, 6Us. per ton ; bars, 
£8 5s, to £8 10s. per ton; sheets, £9 10s. to £10 per ton. The 
continued shipments enable makers of hematite to maintain prices 
as before—West Coast, 92s. to 933. per ton; East Coast, 88s. to 
903s, per ton, both delivered in Sheffield and Rotherham, East 
Coast subject to 25 per cert. ‘The steel establishments continue 
busy, both on home and foreign account. 


The Heavy Industries. 

Last Saturday saw the termination of a very active and . 
satisfactory half-year in the heavy industries of Sheffield and the dis- 
trict. Values have steadily improved, and all the principal works 
have been employed to their full extent. This week stocktaking 
has occupied a good deal of attention in the majority of the local 
concerns, and business has been considerably affected in conse- 
quence. 


Sheffield Engineers’ Wages—A Settlement Arranged. 


Sheffield members of the engineering trades have been 
agitating for several months for an advance of 23. a week ; the 
engineers from 38s. to 403., and the planers and slotters from 34s. 
to 363. The employers declined the request, but offered 
ls, advance. This offer led to division of opinion amongst 
the men, several favouring acceptance, and others urging that the 
2s. demand be insisted upon. ‘To decide the matter a ballot took 
place on the 30th ult. Of 1200 men who voted, 817 votes were 
given for acceptance of the employers’ offer, and only 412 against 
it. There isthusa decisive majority in favour of a peaceful settle- 
ment on the basis of 1s. advance. 


John Brown and Co., Limited. 


The annual meeting of shareholders in John Brown and 
Co., Limited, Atlas Stee! and Ironworks, was held at the Royal 
Victoria Hotel, Sheffield, on the 28th ult. Sir Charles McLaren 
presided. In moving the adoption of the report, the chair- 
man, after dealing with other matters, referred to the acqui- 
sition of a large interest in Harland and Wolff, Belfast. It had 
come to the knowledge of the directors, he said, that a large 
number of shares might be acquired in this great and successtul 
company, and after the fuilest investigation it was decided to 
purchase them. The shipbuilding yard and engine works were of 
great magnitude, and in addition to these assets the investments 
of the company stood in their last balance sheet at over a million 
sterling. ‘here were no preference shares, and no debentures 
ranking before the ordinary shares which were to be acquired. 
The vendor, being desirous of acquiring a large interest in John 
Brown and Uo., had agreed to accept payment of the greater part 
of the purchase price in the ordinary and preference shares of the 
company, a comparatively small portion only being paid in cash. 
Sir Charles went on to say that the proposed arrangement would 
jnvolve no alteration ia the management of either company. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

THE situation in the Cleveland pig iron market presents a 
contrast to that reported last month, when the price of warrants 
was most unsettled, and generally was downward. The speculators 
so forced the price downwards, that it fell lower than the real state 
of trade justined, and there has been a reaction, the quotation 
rising to what may be looked upon as a reasonable rate, for 
it is one which the consumers do not hesitate to give, and 
some have been buying for delivery well into next year. 
German consumers have, during the last few days, bought 
Cleveland pig iron somewhat freely for autumn delivery. 
The price ot No. 3 Cleveland pig iron, which was as low as 55s. 6d. 
per ton last month, has risen to 57s. 3d., and a very fair business 
was reported at 56s. 9d. No.1 is fully 5s, per ton dearer than 
No. 3, but there is a greater difference between the quotation for 
No. 3 and those for the lower qualities than has been reported for 
some time. These lower qualities have been scarce, and in some 
cases the makers have secured as much for No. 4 foundry as would 
be given for No. 3. At present, however, more of the lower quali- 
ties is being produced, one reason for this being that a number of 
the furnaces were damped down on Wednesday in order to allow 
the men to attend the blast furnacemen’s and miners’ demonstra- 
tion at Guisborough on that day. For some days the furnaces 
which have been stopped will produce a greater proportion of the 
lower qualities than usual, and thus there will be more available 
for sale. No. 4 foundry is 6d. per ton cheaper than No, 3, and 
No. 4 forge ls. It is still very difficult to meet with anyone who 
has any mottled or white iron for sale. 


Hematite Pig Iron. 

Very little East Coast hematite pig iron is to be obtained 
from the makers, for almost all that they will produce for some 
months to come is already sold, and thus it is that the sellers can 
maintain their prices at tigures relatively so much higher than 
those of Cleveland pig iron. With No. 3 Cleveland iron at 56s. 6d., 
they would usually be securing 663. 6d. for mixed numbers hema- 
tite, but, as a matter of fact, they are keeping the quotations at 
81s. 6d., or 15s. per ton more than the normal, and they do not 
tind second hands underselling them, because there is scarcely any 
hematite in second hands and none at all in tie public stores. So 
difficult is it to get local hematite pig iron that Spanish pig iron 
has been bought by consumers in this district, and a few days ago 
tonpage was being sought for the conveyance of this pig iron from 
Bilbao to Stockton. ‘hat will be an almost unprecedented impor- 
tation. Rubio ore ‘is firm at 22s, 6d. per ton, c.1.f. Middlesbrough. 
The importation of:foreign ore into that port this year has been 
the largest on record—904,203 tons, as compared with 887,122 tons 
in the first half of last year, and the quantity is nearly 50 percent. 
more than was received prior to 1905, 


Stocks of Pig Iron. 

Makers of Cleveland pig iron have no stocks available for 
sale, and the stock in Connal’s public stores is being reduced at an 
unprecedentedly rapid rate. Last month the decrease was 50,468 
tons ; last quarter, 186,061 tons; and so far this year, 266,396 
tons. The stock, which was over 750,000 tons in March last year, 
was only 271,758 tons at the end of June, and it may be presumed 
that the production of Cleveland pig iron has during the sixteen 
months fallen short of the requirements by half a million tons, 
though that production has been increased considerably. 


Exports of Pig Iron. 
Most extraordinary have been the shipments of pig iron 
from the Cleveland district last month ; they amounted to 172,308 
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tons, a quantity which was exceeded only by that of April last, 
when 177,627 tons were exported. The average cf June for the 
last ten years was 105,000 tons, so that, last month’s figures were 
66,996 tons, or 64 per cent. above that average. Last month's 
figures were 20 per cent. better than those of June, 1906, and 80 
per cent. better than those of June, 1905, and the shipments of 
the second quarter of the year—5z1,629 tons—were by far the best 
of any quarter on recora, the previous greatest quantity for a 
quarter bring 418,000 tons. Of course, such quantities could not 
have been delivered if there had not been the stock in the public 
warrant stores on which to draw, for the production was not equal 
to the deliveries recorded by nearly 200,000 tons in the «uarter. 
The shipments to oversea destinations last :onth were the largest 
en record—134,044 tons—and very sellom indeed havo they 
exceeded 1€0,C0) tons in any month. 


Half-Year's Pig Iron Exports. 

Never has there been a half-year when the exports of pig 
irun from the Cleveland district were anything like so good as 
those of the first half of the current year. Almost as much has 
been shipped in the six months as sometimes bas b2en sent away 
in the whole year, the uantity being 926,499 tons ; in fact, that 
is 33 per cent. greater than the previous best, which was 696,285 
tons in the first half of last year. 


Manufactured Iron and Steel, 

There is an improvement in the demand for finished iron 
and steel, though not as much as might be looked for, considering 
that the labour troubles in the allied industries are over, and that 
after all without any appeals to strong weasures. Certainly the 
tone of the market is more encouraging, and producers have reason 
to believe that they will have a geod time for some :nonths yet. 
The only change in quotations which has been reported this week 
isin rivetiron, The bar manufacturers held a meeting at Dar- 
hngton on Monday, and cecided not to alter any cf their prices 
except those for rivet iron, which they put up 2s. 6d. per ton. 
From Middlesbr.ugh during the last half-year 281,017 tons of 
manufactured iron and steel were exported, as compared with 
266,528 tons in tLe first half of 19)6, and this is the largest quan- 
tity on record. The largest deliveries were to India, Japan, 
South Ameriza, Au tralia, and South and Evst Africa. 


Shipbuilding. 

1t was expected that when the settlement of the diftioulty 
with the engineers was arrived at there would be a strong improve- 
ment in the shipbuilding industry, but there is no indication of it 
yet, and the inquiry for new tonnage is quiet. The orders for new 
vessels are chic fiy of a special class, and the ordinary cargo steamers 
are ordered but sparingly, owing to the unsatisfactory freights. 
Besides this, the prices which the builders are compelled to quote 
do not tempt shipowners—rather the opposite—but the bui ders 
canno’ well ask less when they have to pay £7 10s., less 24 per 
cent., for steel ship plates and £7 2+. 6d. less 24 per cent. for steel 
ship angles. There is, however, vot much prospect of steel coming 
down in price. Probably a quieter time in shipbuilding will be 
experienced thisautumn. Bat there has been great activity during 
the first half of the year. The Wear shipbuilders launched forty- 
eight vessels of 154,359 tons, the largest half-year’s work ever 
reported ; and it compares with forty-four vessels of 137,009 tons 
in 1906, and forty-three vessels of 131,879 tons in 1905. 


Coal and Coke. 

The coal trade continues uncommonly prosperous. Last 
week operations at the collieries in the Newcastle district were 
interfered with by the race holidays, but this week full work is in 
progress, and even the fullest production does not suffice to satisfy 
the requirements of consumers. The demand from abroad. is 
upprecedentedly good, orders are numerous, and colliery owners 
well booked ahead. Comparatively high prices are now being 
asked, and the tendency is still upwards. Thus consumers are 
losing n@ time in placing contracts, more especially for gas coals. 
The present quotations are:—Fvr best steam coals, 143 9d.; for 
small steam, 10s.; for best gas coals, 14s. 6d; for Durham, 
unscreened bunkers, 15s.; and for coking coal, 13s. 6d., all f.o.b., 
and these figures are being paid. Foundry coke is up to 24s. per 
ton f.o.b., and medium at 2ls. per ton, delivered at Middlesbrough 
furnaces. These are prices that are relatively higher than Cleve- 
land pig iron, and the endeavour that is made to advance prices 
further is not successful, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General State of Trade. 

THERE is general activity in the manufacturing depart- 
ments of the iron and steel trades, as well as thrcughout the iron- 
founding and engineering branches, owing to the fact that the 
annual trade holidays begin in the Glasgow di-trict towards the 
end of next week. Work is for this reason being pushed forward 
with as much celerity as possible, as it is desirable to have good 
progress made before tLe works are shut down for the holidays. 
The outlook as to the future is not quite clear at the moment, but 
not a few manufacturing firms have work on hand that will Leep 
them occupied for a considerable time to come. 


The Pig Ircn Warrant Market. 

The (+:asgow iron market has been irregular, with a 
mederate business doing in warrants. Towards the close of last 
week Cleveland iron improved about ls. per ton from tte lowest 
price, caused by unfavourable news from America. At the begin 
ning of the present week. the market was quite ¢ uj], with a small 
business. Cieveland warrants have sold at 5s. 11d. cash, 56s. for 
delivery in a week, 56s. 144. one mcnth, and 56s. 3d. three 
inonths. S2otch warrants are nominally 64s. 6d. per ton. Specu- 
lative dealers appear to be curtailing their transactions as much 
as possible, owing to the approach of the holiday season. 


Hematite and Foundry Iron. 

There has been a quiet demand for hematite, consumers 
apparently purchasing only to meet immediate requirements. 
Cumberland hematite is quoted 76s. 6d. per ton, and merchants 
quote Scotch hematite 84s. for delivery at the West of Scotland 
steel works. The output of hematite pig iron in Scotland has been 
maintained for some time at about the highest rate that has 
hitherto been attained, and is considerably larger than that of 
ordinary pig iron. 


Prices of Scotch Makers’ Iron. 

The special brands of Scotch makers’ iron are generally 
unaltered, but scme of the cheaper qualities are 6d. to 1s. per ton 
lower. G.M.B., No. 1, is quoted 73s. 6d.; No. 3, 69s. 6d.; Carnbroe, 
No. 1, 75s.; No. 3, 703. 6d.; Clyde, No. 1, 77s. 94.; No. 3, 
73s. 6d.; Calder, No. 1, 77s. 94.; Nos. 3, 73s. 94 ; Gartsherrie, 
No. 1, 78s. 3d.; No. 3, 73s. 9d ; Summerlee, No. 1, 80s. 6d.; 
No. 3, 74s. 6d.; Langloan, No. 1, 8ls.; No. 3, 75s.; Coltness, 
No. 1, 89s. 6d.; No. 3, 77s.; Glengarnock, at Ardrossan, No. 1, 
77s. 6d.; No.3, 73s.; Eglinton, at Ardrossan, or Troon, No. 1, 73s. 6d. ; 
No. 3, 70s.6d.; Dalmellington, at Ayr, No. 1, 75s. 6d.; No. 3, 
703. 6d.; Shotts, at Leith, No. 1, 78s. 9d.; No. 3, 73s. 9d.; Carron, 
at Grangemouth, No. 1, 82s.; No. 3, 75s. per ton. 


Finished Iron and Steel. 

There has been a quiet business in the malleable iron 
trade, but the works are fully employed in the meantime. Home 
requirements are easily met. A fair business has recently been 
done with South Africa and India. In the steel trade the works 





are busy on existing contracts, but fresh work for shipbuilding 
purposes has not been coming forward so well as could be desired. 


The Coal Trade. 

Business is very active in the various departments of the 
cual trade. The past week’s coal shipments at the Scottish 
ports reached 350,498 tons, compared with 813,755 tons 
in the preceding week and 322,/12 in the corresponding 
week of 1906. The increase as compared with the preceding week 
was thus 36,743 tons, Current inquiry is good, and indicates a 
continuance of active business. ‘lhe reference of the wages «ues- 
tion to Lord Ardwall has resulted in the colliers beiog awarded a 
further increase of 6{ per cent. in their wayes. ‘This is the fourth 
advance of the same amount which the men have obtained in a 
period of about seven months, and their wages now amount to 
Os, Yd. per day. 








WALES AND ADJOINING COUNTIES. 
(From owr own Correspondent.) 


Docks and Ra'lways. 

‘THESE were very busy last week, and arrivals of tonnage 
better. According to Customs returns, the quantity of coal 
shipped foreign from the South Wales ports for the week ending 
June 28th amounted to 428,077 tons, an increase on the correspond- 
ing period of last year of 86,596 tons. This by no means indicates 
a falling trade, notwithstanding comments from outs de quarters, 
During the week Cardiff shipped 299,704 tons of coal and 480 
coke. As regards coal, the River Vlate regained the position 
temporarily lost, and headed the list with ten cargoes, totalling 
39,000 tons, Port Said coming next with six cargoes, 33,C00 tons. 
Newport shipped 63,528 tons of coal, the latter going to Genoa. 
The River Piate here again headed the list with three cargoes, 
14,600 tons, fullosed by Algiers with five cargoes, 7500 tons. 
Swansea suffered from deficient tonnage, Lut despatched 45,923 
tons coal, Rouen taking eight cargoes totalling 9400 tons, Port 
Talbot shipped 18,722 tons coal, Aden taking 530) tonsand Nantes 


vy . 


Anthracite. 

The market continues tolerably tirm at L'anelly and 
Swansea, but would have been stronger and the despatch larger 
with more favourable weather. An au'hority in the district, 
commenting on the great future, says that, compared with 1905, 
when prices began to rise, to the end of May, 1907, advances show 
a total of 30 percent. ‘This he regards as due chietly to the im- 
proved status of gas engines as power producers compared with 
the less economical steam boiler. It is now shown that Wales 
exports about half its production; so the foreigner is our best 
customer, the Baltic taking about 9 per cent., Germany and 
Holland 20 per cent., France and Belgium 40 per cent., and Italy 
20 per cent. 


The Coal Market. 

At Cardiff this week prices ruled as follows :- Best large 
steam, 19s. to 19s. 3d.; best seconds, 17s. 6d. to 18s. 3d.; ordi- 
nary seconds, 16s. 6d. to 16s. 9d.; drys, 16s. 3d. to 16s. 6d.; best 
washed nuts, 15s. 3d. to 15s. 6d.; seconds, 14s, to 14s, 64.; peas, 
14s, to 14s, 3d.; seconds, 13s. 34, to 13s, 6d.; very best smalls, 
lls. 6d. to 11s. 9d.; best ordinaries, 103. 6d. to 11s.; seconds, 10s, 
to 10s. 3d.; inferiors, 9s. to 9s. 34.; very best Monmouthshire 
black vein, 17s. to 17s. 3d.; ordinary Western Valleys, 16s. 94. to 
17s.; best Eastern Valleys, 15s. to 15s, 6d.; seconds and other kinds, 
14s, 6d. to 14s. 9d. Bituminous coal: Best household, 18s. 6d. 
to 19s. 6d. The pheromenal price cf this class of coal is due to 
the winterly summer, and house coal owners are doing well in all 
directions. Best ordinaries, 17s. to 17s. 6i1.; No. 3 Rhondda, 20s.; 
brush, 16s. to 16s, 3d.; smalls, 133. to 13s. 3d.; No. 2 Rhondda, 
133. 6d. to 14s. 6d.; through, 10s. 9d. to 11s. 3d.; smalls, 953. to 
93. 3d. Coke, 20s. to 3ls., according to quality. Anthracite 
quotations: At Swansea mid-week the quotations were :— Best 
malting is 223. to 233.; seconds, 21s, to 2is, 64.; big vein, 193. 
to 20:.; red vein, l4s. to 15s.; cobbles, 20;. 6d. to 21s. 6d.; nuts, 
23s. 6d. to 27s. 6d.; peas, lds. 6d. to 153. 6d.; culm, 9s.; duff, 
6s. to 63.61. Other quotations: Steam, 18s. to 19s. 9d.; bunkers, 
12s. 64. to 15s.; No. 3 Rhondda, 193. to 20s. ; small, 11s. to 
12s, 6d. 


Pitwocd. 
During the week South Wales imported 15 500 tons. 
Cardiff prices, 19s. 643. to 193s, 04. Latest Newport, 20s. to 
20s. 3d. 


The Non-unionist Difficulty. 


Every now and then alarmists notify probable strikes, aud 
this week it was estimated that nearly 100,C00 men would be out 
in consequence of non-unionists being in the pits. | am glad to 
note a greater display of common sense, and that a majority are 
most disposed to use peaceful :neans instead of resorting to violence. 
In the present case the colliers at Cwmamman and Bwillfa were not 
so tractable, but it is not expected that there will be any stoppage 
of duration anywhere, Colliers are looking forward to hvutidays, 


Iron and Steel. 

The iron and steel trades continue active, but Iam told 
that orders are rather slow in coming in, owing, probably, to 
manufacturers holding out in price. Steel rails, heavy, command 
#6 15s. ; light, £7 5s. At Dowlais a certain degree of :jnietness 
prevailed on Friday and Saturday after a state of brisknes-, during 
which substantial totals of heavy and light rails were turned out. 
also angles, fish_plates, ke There has been no falling off in arrivals 
of iron ore, Cardiff receiving no less than 15,250 tons ; Newport, 
9000 ; and Port Talbot, 3500. Caryzoes of pig iron have come in 
from Workingtun and Whitehaven, and 1560 t ns billots from 
Antwerp, all consigned to Newport. In time of briskness, Wales, 
Swansea in particular, becomes a dumping grourd for steel scrap. 
I see that in the course of one day 182 tons came from Liverpool, 
102 from London, 160 fron, Heysham, and 171 tons from Belfast. 
Latest quotations at Swansea Metal Exchange :—Pig iron, 
Bessemer, mixed numbers, 763. 6d.; Middlesbrough, 56s.; Szotch, 
64s. 6d.; Welsh hematite, 853. to 86s.; only slight change from last 
week. Bessemer and Siemens bars show no advance, £6 5s. to 
£6 7s. 6d. Other quotations at Swansea :— Block tin, £195 ; lead, 
£21 10s.; copper, £98 15s.; silver, 31-116d. per oz. 


Tin-plate. 

Shortage of tonnage told last week on this industry with 
regard to shipments, only 50,500 boxes being despatched, while the 
works turned out 61,670 boxes. The result wax an increase of 
stocks, the total now standing at 142,000 boxes, which a few days’ 
improved tonnage arrivals would clear. I note in the totals shipped 
at Swansea that cut of the 1148 tons of black plates despatched, 
Hamburg took 7:0 tons ; Swansea also sent 3250 tons of tin-plates, 
Shanghai taking 950 tons and Hongkong 490. 


Tin-plate Quotations. 
The trade at present is very regular but rather quiet. 
Prices are firm and most makers well sold. Latest quotations :— 
Ordinary tin-plate: Bessemer, 15s. 1}d.; Siemens, 15s. 14d. to 
15s. 3d.; ternes, 26s.; C.A. rooting sheets, £11 103, per ton; big 
sheets for galvanising, £11 15s.; tinished black plates, £11 5s. to 
£11 10:.; galvanised sheets, 24 g., £14 2s. 6d. to £14 5s, 


Spelier. 
This improved industry is attaining prominence in the 
Swansea Valley, and is well indicated by the constant arrival of 





ores in large quantities, The three furnaces of Messrs, Villiers are 
in constant work, and Messrs. Dillwyn and Co. are engaged in 
developments of an extensive kind near Bonymaon, where they 
have erected on the site of old furnaces some of the most modern 
type. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 25th, 

THE estimated steel rail requirements for 1908 will run close to 
3,500,000 tons. ‘he actual tigures given out are 847, tons, 
Some estimates give the figures at about 1,000,000 tons. About 
one-third of the rails wanted for next year’s delivery are open 
hearth. So far this year nine turnaces have been blown in, with 
a capacity of 1,250,000 tons yearly. ‘I'he total new furnace 
capacity will foot up about 2,000,000 tons this year, and the total 
estimated production is 27,0v0,000 tons. 

Present demand for structural material is contined tv compara- 
tively small lots, but the aggregate is encouraging. The buyers of 
crude iron during the past week have been pipe founders, 
machinery makers, electrical makers, and mills wanting forge iron. 
Sales were made at slightly lower prices than those which have 
been named. English iron is arriving. The tinworkers continue 
at the old scale, having withdrawn their demand for an advance. 

Car work continues to crowd capacity. One of the latest orders 
placed was by the Union Pacific Railroad Company for oil cars of 
100,000 1b. capacity. (iondola cars are also being called for. Cas 
for coal and coke purposes are being delivered rapidly, and aro 
being put into immediate service, 

‘The bar mills are well sold up, and top prices prevail for best 
refinei and for steel bars. Implement manufacturers have nut 
fully completed their purchases and may hold off until autumn. 
No disturbing influences are probable during the summer. ‘Ihe 
Government is considering bids for two 20,000-ton battleships. 
Basic steel is slightly weaker under unexpected offerings. Two or 
three orders have just been placed for fabricated steel for the sub- 
way loops ia this city. The scattered local demand for structural 
material is quite an item. 

Exports of copper for the month to June 22nd, 11,053 fons. 
From January to June 22nd, 76,443 tons. Prices show temporary 
weakness, and there is some little pressure to sell. Strikes in some 
sections of the West, where copper developments are in progres:, 
have interfered with work. In developed localities the output 15 
up to the usual figures. ‘Tin is Huctuating within narrow I:mits. 
Sales of lead are made at 5-89. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Hlenry Prts AND Co. have removed from 255, Strand, to 
Lincoln’s-chambers, ¥, Portsmouth - street, Lincoln’s-inn-Fields, 
W.C 


BAGSHAWE AND Co., Limited, late of 2 and 3, Tower Royal, 
Cannon-street, E.C., bave removed to Dunstable Works, Dun- 
stable. 

Messrs. WHEATLEY Kikk, PRicE AND Co., engineering valuers 
and auctioneers of London and Manchester, inform us they have 
opened offices at 26, Collingwood-street, Newcastle-on-Tyne, and 
have appointed Mr. W. T. Stuchbury as resident district manager 
there. 

SAMUEL LUND AND Sons, of Keighley, inform us that they have 
purchased the entire lusiness, »s a going concern, uf Miley's 
Machine Teol Company, Limited. The business will be carried on 
as heretofore in the manufacture of machine teols, and particularly 
of high-speed lathes, 

ON the 21st ult., Mr. Walter Bagshaw, of the Victoria Foundry, 
Batley, was presented with an oak bureau and an oak bookshelf Ly 
the employé; on his retirement from the management of the busi- 
ness, ‘I'he presents had been subsc:ibed for by the workpeople in 
every department, 

WE are informed that from the 30th ult. the business of J. 
Harison Carter, of Dunstable and Mark-lane, will be carried on as 
J. Harrison Carter, Limited. We are further informed that the 
alteration has been made to carry out a family arrangement which 
involves no change in the business or its management. 

THE Stihlwerks Verband Aktien Gesellschaft in Diisseldorf has 
terminated its agency contract with the German Steel Works Union 
Agency, Limited, as from the 29th ult., and has arranged for the 
agency being conducted by it as from the Ist inst. A new com- 
pany has consequently been registered to carry on the agency as 
from the lst inst. under its directorship and under the name of 
The Stahlwerks Verband’s british Agency, Limited, 13-14 
Abshurch-lane, E.C. 

THE Buenos Aires Standard of May 18th states that Mr. H. bh. 
Brain, who has for seven years been chief electrical engineer tv the 
Buecos Aires snd Vacitic Railway, has resigned bis pos.tion in 
order to devote his time to consulting and contracting work in 
Argentina and elsewhere, During his connection with ths com 
pany he has designed and carried out the lighting of Bah’a Blanca, 
as well as the installation of electric cranes, grain elevators, and 
traversers at Puerto Galvan. He has also erected and supervired 
the two power installations, each of 80) kilowatts, at Junin and 
Caseros. 








INSTITUTE OF MARINE ENGINEERS.—TLo Denny Gold Medal, pro- 
vided for by the late Peter Denny, LL D., and awarded each year 
for the best paper read befora the Institute of Marine Eagiueers 
during the preceding session, has been awarded this year to Mr. 
Jas, Adamson, Honorary Secretary to the Institute, for his paper 
on ‘* The Advantages of a Technical Society.” 

THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEELKS.—A special general meeting of this Association will be 
held at the Westminster Palace Hotel, Victoria-street, Westmiu- 
ster, on Saturday, July 6th 1907, for the purpose of contirming 
the alterations propused to be made in the Articles of Assoviation 
in accordance with the resolution of the special general meeting 
held June 21st, 1907. A metropolitan district meeting will be helt 
at the same place, on the same day, before the special meeting, 
and will commence at 12.30 p.1o. 


Arc Works ANNUAL OUTING,—Over six hundred workpeople of 
the firm of Messrs. Crompton and Co., Limited, of Chelmsford, 
took part in the anuual outing last Saturday, when they were 
favoured with very pleasant weather. A start was made at 
7.45 a.m., and the train arrived at Southend at 9 o'clock, when 
every one was handed a racket containing the amount of the 
fare, the gift of the directors. A large number availed themselves 
of the boat trips to Margate, Kochester, Chatham, Clacton, &c. 
The — journey was made at 8.39 p.m., arriving at Chelmsford 
at 9.30. 

Contracts.—The British Westinghouse Company, of Trafford 
Park, Manchester, is supplying to the Powell Duffryn Steam Coal 
Company two 950 horse-power, three-phase, 3000-volt, 50 perio: 
squirrel cage induction motors to run at 1450 revolutions per 
minute. These motors are for driving, through flexible couplings, 
two Worthington six-stage turbine-type centrifugal pumps, each 
capable of delivering 1350 gallons per minute, against a head of 
1645ft., including suction, lift, and friction of discharge m1ins,— 
Messrs. (teorge Swindells and Sons, Limited, of Bollington, near 
Macclesfield, have placed an order for machine stokers and self- 
cleaning compressed air furnaces, for two 8ft. diameter Lancashire 
— with Ed, Bennis and Co., Limited, This is a repeat 
order, 









ST eT 


al ieee 














Juty 5, 1907 


THE ENGINEER 





25 





a 





———— 


NOTES FROM GERMANY. 


(From our own Correspondent.) 


The Iron and Allied Trades. 


Boru in Silesia and in Rheinland-Westphalia a regular 
business has been done during the week ; the consumption in raw 
material remains strong, and activity at the blast furnace works is 
good, Some branches of the manufactured iron trade are reported 
to be but moderately occupied, while others state that orders are 
steadily increasing. The condition, generally, is a trifle unsettled 
at present, Lut exisiing orders secure employment for some weeks 
to come. Deliveries of the Steel Convention in May of present 
year were only 489,307 t., against 522,571 t. in the same month of 
last year, and against 481,974 t. in April of this year. The 
engineering and construction shops are all very well supplied with 
contracts, and they look forward to a busy time, as further orders 
of weight are pending. Negotiations carried on between the 
Prussian State Railways and the German locomotive factories have 
ended in the latter securing orders for 700 locomotives, to be 
delivered by 31st of December, 1908; the contracts, which are 
worth fifty million marks, have been divided among different 
‘hops. The German Girder Unions, which would have ended on 
June 30th, have been prolonged, conditionally, for a month, but a 
meeting of the Steel Convention will soon take place, when further 
measures will be taken regarding the prolongation of the Unions, 
According to the Rheinisch-Westphilische Zeitung, the Copper 
Plate Union reduced the basis price from M. 254 p.t. to M. 247 p.t. 


The Production of Pig Iron in May. 

The Union of German Iron and Steei Masters gives the 
output of pig iron in Germany, including Luxemburg. to have 
heen for May of the present year. 1.094,314 t., against 1,060,740t. 
in May, 1906, and against 1,077,703 t. in April of this year. 
Production in foundry pig was 176,006 t., against 179,277 t. in 
May last year; Bessemer, 39,423 t., against 45,295 t.: bysic, 
729,602 t., against 683,829 t.; steel and spiegeleisen, 82,319 t., 
against 79,459 t.; forge pig, 66,904 t,, against 72,880 t., in May 
last year, 


Export Union of European Enamelling Works. 

On the 18th of June forty-five enamelling works of 
Germany, Austria-Hungary, France, Italy, and Switzerland met 
in Niirnberg for the purpose of forming a Union of European 
Enamelling Works. To protect common interests on foreign 
markets, and to fix the terms of delivery, and the tariffs for sale, 
will be the principal object of the Union; prices have not been 
altered for the present, 


Coal in Germany. 


Little of interest can be reported from the German coal 
market. Business generally is very active, and prospects are fair 
all round. The want of wagons increases rather than otherwise, 
and the slowness of deliveries is the cause of constant complaints 
among dealers and consumers. 


Firm Tone in Austria-Hungary. 


Changes have not taken place on the iron and steel 
market ; the mills are well provided with work, and the outlook is 
fair all round. Pig iron is as scarce as ever, and there is little 
prospect of a change for the better in this direction. Both 
English and Russian pig is rather freely consumed. All descrip- 
tions of structural iron are firm, and in rising request. Plates and 
bars sell specially well, while girders are a trifle languid. The 
market for coal is animated. On the 15th of June tenders were 
invited for the supply of the requirements in coal for the State 
Railways, which are worth 3-7 million crowns. The prices asked 
ore 30 and 100 per cent. higher than those quoted at the last ten- 
dering. A final decision will be reached in a week or two. 


Slight Decrease on the Belgian Iron Market. 

More reserve is being shown than previously both in the 
bar and in the plate trade, and the general tendency is unmis- 
takably less firm than before. Raw material and semi-finished 
steel are in a fair condition and prices are well maintained. 
Foundry pig No. 3 stands at 79f. p.t., Athus forge pig realises 
72-50f. p.t., and Charleroi forge pig 77-50f. n.t. Basic is firm at 
82-50f. p.t. Of 42 existing blast furnaces 36 are in blow, with a 
daily output of 4000 t. Animation of a somewhat passing nature 
has been felt on the scrap iron market, old rails realising up to 
103f. p.t., old castings 70-50f. p.t., and common sorts of scrap 
iron 77 to 79f. p.t. Basis quotations for finished iron are :— 


Export. Inland. 

Francs. Frances. 
Merchant iron No.2 .. .. .. «2 165 sa “aid, a0? 
Merchant iron No.8 .. .. .. .. 167 os oo He 
Merchant steel .. .. .. .. .. 170 co co co 180-00 
Common plates, in iron and steel .. 172-50 .. ..  .. 185-00 
Irom plates Wa.S.. .. 2. .. «. 175-70 .. .. .. 187-50 
Siemens-Martin plates .. .. .. 180-00 195-00 


Girders stand at 147-75f. p.t. for export. while for inland con- 
sumption 170f. p.t. is quoted. According to a report from 
Antwerp, a joint stock company. Belgo-Hongroise des Mines, has 
been formed with a capital of 1-25 million crowns, for the purpose 
of purchasing the Hungaria Copper Works, in Deva. The positicn 
of the Belgian coal market is unchanged, but firm. In all sorts of 
fuel, stocks are small and insufficient, and demand is far above 
production. House coal is in brilliant request; prices vary 
hetween 20, 25 and 32f. p.t. The favourable development of the 
briquette trade continues, and coke too is in excellent demand, 
and is likely to remain so for some inonths. 








ELECTRICAL ENGINEERS IN SHEFFIELD.—The twelfth annual 
convention of the Incorporated Municipal Electrical Association 
has been held in Sheffield last week, the sittings extending from 
the 25th to the 28th inst., both inclusive. The members were 
welcomed by the Lord Mayor in the Town Hall. Mr. S. E. 
Fedden, general manager of the Sheffield Electric Lighting Depart- 
ment, who is president this year, afterwards delivered his presi- 
dential address, The first paper was read by Mr. R. L. Acland, 
horough electrical engineer, Chesterfield, on ‘“‘The Extension of 
Electricity Supply to Outlying Districts.” Mr. Acland deseribed 
the scheme which he adopted at Chesterfield, and which had not 
heen previously tried in this country, in order to provide a supply 
in an area about 24 miles from the power house and 1} miles 
beyond the existing network of wires. An interesting discussion 
followed, and Mr. Acland was heartily thanked for his paper. In 
the afternoon the works of Messrs. Vickers, Sons, and Maxim were 
visited, and in the evening the members were the guests of the 
lord Mayor and Lady Mayoress at a reception and dance given at 
the Town Hall. Wednesday was devoted to an excursion to the 
Dukeries, Ov Thursday the annual general meeting was held at 
the Royal Victoria Hotel. Papers were read by Mr. (. E. C. 
Shawfield, of Wolverhampton, on *‘Cheap Power Supply by Muni- 
cipalities ;” Mr. H. R. Burnett, of Barrow-in-Furness, on ‘The Costs 
of, or Charges for, Electricity Supply ;” and by Mr. C, H. Yeaman, 
of Hanley, on “ Depreciation.” In the evening the annual dinner 
was held. On Friday there wasa meeting in the morning, when Mr. 
A, J. Cridge, of Sheffield. read a paper on ‘ Alternating Current 
D stribution,” and Mr. R. McCourt, of Harrogate, another on 

The Value of Photometry in Central Station Practice.” In the 
‘fternoon the Kelham Island Tramway Power Station and the 
Ne »psend Power House were visited. About 300 members of the 
Association attended the Convention, including electrical engineers 
and chairmen and members of electricity committees from various 
parts of the country. 


BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.I.Mech. E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italica. 

When the abridgment is not illustrated the Specifcation is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the adverti. tof the pt of the yplet 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 














STEAM ENGINES AND BOILERS. 


12,372, May 28th, 1906.—IMPROVEMENTS IN AND CONNECTED 
WitH LiguipD FUEL-BURNING DEVICES FOR STEAM BOILEB 
FURNACES AND THE LIKE, George RK. Gregory, 23, Brooksby- 
street, Islington, London, N. 

This invention relates to appliances for the burning of liquid fuel 
in furnaces for generating steam. Hitherto this has been mainly 
attained by injecting liquid tuel, by the action of steam or com- 
pressed air, into a combustion chamber, and there igniting it by 
causing it to come in contact with material heated to such a tem- 
perature as to cause the fuel to flash into flame. In this invention 
the furnace heat is employed to heat a retort or generator, con- 
taining the fuel to be gasitied, and liquid fuel, without admixture 
of air or solid fuel, is caused by a pressure device to pass into the 
retort or generator, and the generated vapour or gases removed by 
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an exhausting device, and delivered, together with air, in appro- 
priate quantity, to the combustion space of the furnace, so that 
effective combustion is produced. Thereare four figures. Fig. 2 
is an elevation, partly in section. The retort a is located above the 
solid fnel resting on the bars, and is built into the furnace wall, 
one side of the retort being exposed to the heat of the furnace, and 
the retort attached at its front end to the boiler front. It com- 
prises a chamber, long in proportion to its width, provided with a 
removable cover, and divided into compartments ) and c, that 
communicate by a passage at or near the rear ends, and into the 
front end of one of which compartments the liquid fuel to be 
gasified is, through an injector d, delivered, and passes there- 
through and through the other compartment, whence it passes into 
a chamber ¢, also attached to the boiler front. The chamber e is 
provided with an injector f and nozzle g, whereby a steam jet is 
caused to issue through an orifice 4 into the furnace, and carry 
with it the now completely gasified liquid fuel. The injector /, 
that delivers the steam and air into a mixing chamber /', ter- 
minates in the nozzle gy, from which the steam and air issue, carry- 
ing with them the gasified fuel from the chamber e.—June 5th, 
1907. 


13,630. June 14th, 1906 —IMPROVEMENTS IN TUBE BRUSHES AND 
THE LIKE, Alfred E. G. Bromell, 52, South Castle-street, 
Liverpool. 

This invention has for its object the removal of soot, scale, or 
other adhesive matter from the internal surfaces of boiler or other 
tubes by means of an improved expanding brush, which can be 
adjusted to press as hardly or as loosely as may be desired against 
the surface of the tube while being pushed or drawn through it. 


N° 13,630 





There are three figures. Fig. 1 is 2 side elevation of the tube 
brush. The broken line indicates the outline of the steel wire 
brushes. The improved brush / consists of three arms ¢, which lie 
approximately parallel with the axis of the tubs. These arms ¢ 
are composed of flexible steel. On the outside of the middle por- 
tion of each arm ¢, which is a little further from the axis of the 
tube than the ends of the arm, is fastened by a rivet or rivets a 
truck <, curved to fit the circumference of the tube. These 
brushes / are preferably made of steel wire, secured toa perforated 
late e, each end of which is riveted to the truck ¢ and the arm «. 
‘ach end of each armc is fitted into a metal cap /, concentric with 
the axis of the tube. These caps / have a central hole, through 
which passes loosely a rod gy, screwed at each end with nuts/ on 
same bearing against the outside of the caps, or a nut at one end 
and acollar at the other. The adjustment of the brushes / to the 
diameter of the tube is obtained by screwing up one nut ¢ against 
the cap f, the resistance being taken by the collar o- the nut j, 
which bears against the other cap f. By this means the fleaible 





arms ¢ are bulged out, end the brushes pressed against the surface 
of the tube.—/June 5th, 1907. 





ELECTRIC MOTORS. 


7248. March 26th, 1906. — IMPROVEMENTS IN ALTERNATING 
CvrRRENT Exectric Motors, Professor William 8. Franklin 
and Stanley S. Seyfert, both of Lehigh University, South 
Bethlehem, Pennsylvania, U.S.A. 

Single-phase motors, as hitherto devised, are subject to several 
serious disadvantages, as c »mpared with the direct current motor. 
First, their power factor is low, owing t» the comparatively great 
inductance of the field and armature coils cf the motor. Secondly, 
the weight cf the alternating-current motor is much greater fora 
certain power rating than that cf the direci-current motor. 
Thirdly, there hrs been serious sparking due to transformer 
action in the short-circuited coils. The object ¢f this invention 
is to provide a single-phase commutatcr motor of high efficiency, 
light weight and small size, and to reduce sparking to an un- 
objectionable amount. ‘here are nine figures. Fig. 3 is a 
longitudinal sectional view as to the upper ha’f and elevation as to 
the lower half «f the field. The stationary armature core I consists 
of sheet metal discs or laminations. The discs are secured to the 
casing K. as by dove-tail slots, which engage dove-tails on the 
casing. The casing is provided with openings /1, through which 
heat may radiate from the armature core. The armature core is 
provided with notches 72, which are adapted to receive the 
armature tars L. With the external armature the notches ¢? 
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radiate outward from their entrances, and, therefore, it is evident 
that the teeth between the notches increase in cross section 
instead of decreasing in cross section in the direction towards 
the bottom of the slots, so that the number of turns in the 
armature winding can be indefinitely increased, and the flux 
density in such teeth is nowhere greater than at their ends. A 
shaft M is mounted in bearings in the casing and carries a 
rotating field N. The field is laminated in the usual way, and is 
provided with the usual field coils P. Bars Q are set in notches 
in the field core and are provided with connec‘ions R to form 
compensating windings for counteracting the inductance of the 
armature. Current is communicated tothe motor and taken from 
it through brushes S, which respectively bear upon collector rings 
T—there being four rings and brushes in the cas3 of a repulsion 
motor and two in the case of a series motor. The collector 
rings are mounted upon a dise U, that is carried by the shaf’, and 
they have connections V with brush holders W, that are mounted 
upon the shaft M and rotate with the field, carrying brushes X. 
Two of the rings T correspond to the armature terminals, while 
the other two correspond to the field terminals. The brushes 
rotate within an internal commutator consisting of bars Y. which 
are clamped between plates Z by bolts A!.—June 5th, 1907. 


ROAD MOTOR VEHICLES. 


4613. February 24th, 1906.—IMPROVEMENTS IN OR RELATING TO 
CHANGE-SPEED GEARS OF MOTOR VEHICLES AND THE LIKE, 
James W. T. Cadett, Monte Rosa, Ashtead, Surrey. 

This invention relates to improved means for facilitating the 
changing of the sliding toothed change-speed gears of motor 
vehicles. There are four figures, Fig. 1 is a plan view, partly in 
section. 1 indicates the engine shaft, 2 the main clutch, 3 the 
countershaft, and 4 the gear box of a motor vehicle. The 
auxiliary friction gear consists of a dise 5 mounted on the engine 
shaft by a feather, and adjustable intermediate discs or rollers 
6, 7, mounted loose on spindles 8, 9, and a dise 10 feathered on 
the countershaft. The disc 5 is connected with the sliding member 
of the main clutch 2 by a lever 11] and link 12. The disc 10 is also 
connected with the clutch 2 through a friction roller 13 and 
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operating levers. The movement of the clutch 2, as it goes in, 
slides the dises 5 and 10 out of contact with the intermediate 
rollers 6,7 against the action of springs 14, 15. The dise 5 is 
furnished with a grooved boss 5¢ with which a spring catch rod 16 
engages when the discs 5, 10 are thrown out of gear. When the 
speed-changing lever is operated, the spring catch rod is lifted by a 
cam out of engagement with the grooved boss 5¢ of the friction 
disc 5 against the action of a spring. When the clutch 2 is 
disengaged, the movement of the spring catch rod releases the 
friction disc 5, and permits of the same being held in engagement 
with the intermediate rollers 6 and 7 by the spring 14. When the 
movement of the speed-changing lever is completed, the cam 
thereon allows the spring catch rod to bear against the coned 
portion of the boss 5¢ of the disc 5, so that, when this dise is drawn 
out of gear by the re-engagement of the clutch 2, the end of the 
spring catch rod rides over the boss 5“, until it engages with the 
groove therein. The adjustment of the intermediate rollers 6 and 
7 is effected by means of a lever which works over a notched 
quadrant that is secured to the steering pillar of the vehicle. By 
the lever, the rollers 6 and 7 are adjusted on their spindles, so as 
to contact with that part of the faces of the discs 5 and 10 that 
correspond with the next gear that it is desired to put in. Thus, 
when the adjustable auxiliary friction gear is brought into opera- 
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tion in the manner described, the desired speed ratio between the 
shafts 1 and 3 is obtained, which allows the toothed gears to mesh 
together withcut shock. —June 5th, 1907. 


SHIPS. 


12,335. May 26th, 1906.—IMPROVEMENTS IN STEERING GEAR FOR 
Suips ok Boats, Siemens Brothers and Co., Limited, 12, 
Queen Anne’s-gate, Westminster, London, and Henry Wright, 
Ph.D., Ferndale, Lichfield-road, Stafford. 

From theoretical considerations the power required to steer a 
ship would be reduced if between the source of power and the 
rudder there could be introduced a variable gear, which would 
drive the rudder at a high speed, when the torque on the rudder 
is low and at a low speed when the toryue is high. By this inven- 
tion an approach to the best theoretical conditions is made by 
operating the rudder directly by means of two or more hydraulic 
rams fed by a number of suitably-driven pumps, which may be put 
in and out of action either individually or iu groups accordingly as 
the load varies. There are four figures. Fig. 2 is a diagrammatic 
side elevation of the apparatus for operating a rndder hydraulically 
by means of pumps driven by an electrie motor. The ends of the 
rudder head are attached respectively to the piston rods of the 
hydraulic rams « and/. A suitable control valve of known con- 
struction, contained in the casing , and operated from the shaft, 
controls the admission of water from the pipe / to one or other of 
the rams, and simultaneous escape of water from the other ram 
through the pipe y intoa tank. An electric motor drives through 
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the gear 7 five pumps /, three of which are of the same dimensions, 
while the fourth and tifth are each one-half the dimensions of one 
of these. three.. Normally, the fourth and fifth pumps operate 
together, but when it is required to balance a greater torque on 
the rudder than that which these two pumps together can balance 
with a given power exercised by the motor, the fourth pump is 
disconnected, leaving a diminished piston area to balance, the 
torque. The pumps draw water from the tank through the pipe / 
and deliver it to the pipe #. The motor is run continuously, ard 
when the main valve is closed the pumps are held out of xction. 

When the main valve is closed, a cam surface m on its shaft lifts a 

rod x, and thus turns a lever o to turn a shaft p.. The latter 

carries a number of cams or arms for engaging with tappets on the 
stems of the inlet valves, so that when the shaft is turned by the 
lever » the inlet valves are lifted and remain in that position until 

the control valve has been partly opened, whereupon the rod x 

falls «ff the cam surface m, and the pressure of a spring and the 

water on the inlet valves close them. . Kach rai cylinder « / com 
municates with the tank through a suction valve coutained in the 
valve chest, so that if the tcrque exerted by the rudder on the 
pumps is helping the cam movement, water can be taken into that 
ram cylinder in which the piston is moving outwards. The stem 
of the suction valve of each of the first four pumps is attached by 

a connection allowing sufficient play to the cores of corresponding 

solenoids r r.— June 5th, 1907. . 

13,019. June 5th, 1906.—IMPROVEMENTS IN AND RELATING TO 
SHIP PROPULSION SysTEMs, Charles A, Parsons, Heaton Works, 
Newcastle-on-Tyne. 

. This invention relates to the. propulsion of moderate and slow- 

speed vessels, with single, twin, or more screws, These vessels are 

at present universally driven by reciprocating. engines, and the 
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object of this invention is to increase the efficiency of propulsion by 
utilising the energy in the exhaust steam on its way to the con- 
denser in a satisfactory manner by means of turbines, so as 


N° 13,019 


adequately to assist the reciprocating engines. The problem indi- 
cated is of particular importance in the case of the ordinary tramp 
steamer, and is then, moreover, of particular difficulty, on ac®ount 


rerank shaft B and formed in the walls of the cylinders C. 





of the unsuitability of turbines as at present known. for the direct 
drive of such slow-speéd vessels. The invention consists in a ship 
propulsion system, having the following preferred forms of trans- 
mission :—(a) Electric transmission by means of a high-speed 
dynamo and a low-speed motor ; (4) worm gearing; (c) multiple 
chain gearing, with equalised tensions; and (d@) multiple helical 
gear, with equalised tensions. There are sixteen figures. Figs. 1 
and 2 show an end view and a plan respectively of one form, in 
which electric transmission of power between the high and low- 
speed shafts is adopted. Reciprocating engines a of the type now 
usual, running at from 60 to 80 revolutions per minute, drive the 
prcpeller shaft 4, and a high-speed turbine « is provided (or more 
than one if desired), receiving exhaust steam from the main 
engines by way of the exhaust pipe d, and discharging into a suit 

able condenser ¢. ©n the turbine shaft is mounted a high-speed 
electric generator /. ‘lhe current generated thereby is led toa low 

speed, and, preferably, multi-polar, electric motor, with its motor 
mounted on the propeller shaft 4. The energy estracted from the 
main engine exhaust by the turbine is thus transmitted electrically 
to assist in driving the propeller shaft. An exhaust pipe ‘is arrange:| 
direct from the main engines to the condenser e, so that the turbine 
can be by-passed, and thus put out of action, when the nain engines 
are reversed or whenever desirable. [In consequence of the uneven 
turning moment of the reciprocating engines, in some cases special 
precautions may have to be taken to ensure satisfactory working. 
In such a case, the motor or generator, or both, may be so designed 
that small variations of speed give little variation of power. 


VALVE GEAR. 


15,427. July 7th, 1$06.—IMPROVEMENTS 
FLUID PRESSURE MoToks AND Popes, Stephen #. 
Sentinel Works, Polmadie, Glasgow. 

This invention relates to motors and pumps of the well-known 
type having a number of single-acting cylinders acting upon a 
single crank, and has for its object to provide a simple, effective, 
and cheap form of valve gear direct in its action and in which the 
moving parts are few and simple. The valves are preferably made 
without lap or lead, so that the motor or pumpis reversible simply 
by altering the direction of flow of the fluid. This may conve- 
niently be done by means of a four-way cock controlling in 
known manner the passages, alternatively, inlet and outlet. There 
are two figures. Fig. 1 is a longitudinal sectional elevation. The 
piston valves A, to the outside of which only operating fluid has 
access, are arranged in cylindrical boxes, radial to the axis of the 
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Fig. |. 


The 
boxes and stems of the valves A are of such length that packing 
is unnecessary, and the valve faces and stems are of the same 
diameter, so that they may be easily inserted, and so that the 
whole box may be a simp!» cylinder, so cheapening manufacture. 
At their outer ends the combined valves and rods A are of hollow 
form, and they work upon plunger-like projections D formed or 
resting upon the cylinder cover E. The springs G or the pressure 
fluid or both together tend to thrust the valve rods A out against 
the excentric, which operates them. By this arrangement the 
usual excentric straps are dispensed with. The crank shaft B is 
supported in bearings H J at either side of the crank K. Between 
the one bearing J and the web L. of the crank a short cylindrical 
excentric part M is formed. The inner ends N of the combined 
valves and valve rods A bear upon, and are operated by, this 
excentric part M.—June 5th, 1997. 


METALLURGICAL. 


11,974. May 22nd, 1906.—IMPROVEMENTS IN OR RELATING TO THE 
MANUFACTURE OF MAGNETIC MATERIAL, Robert A. Hadfield, 
Hecla Works, Sheffield. 

The new magnetic material may be made by meltizg pure iron, 
such as Swedish iron, with from about one-quarter of 1 per cent. to 
8 per cent. of silicon, aluminium, or phosphorus, or two or all of 
these substances in variable proportions, in an externally heated 
or electrically-heated crucible, or by adding the desired percentage 
of silicon, aluminium, or phosphorus, or two or all of these 
substances, to the decarlx nised and desiliconised iron produced by 
any steel-making process, such as the open hearth, the pneumatic 
or the electrical process, the desired amount of manganese being 
added at the same time in the form of metallic manganese or of 
ferro-manganese, the molten alloy thus obtained being poured into 
suitable ingots, which are, if desired, forged or rolled into the 
desired shape. Care should be taken to keep the alloy free from, 
or low in, carbon. To enhance further the qualities of the new 
magnetic material, it may be subjected to a special heat treatment 
This heat treatment may consist in heating the material to a 
temperature within the range of temperature of so-called ‘‘ gamma 
iron,” that is to say, to a temperatureof between 900 deg. Cent. and 
1100 deg. Cent., and then cooling the same, preferably slowly. 
Satisfactory results can be obtained by heating the new material to 
a temperature of about 1050 deg. Cent., and then cooling it at the 
approximate rate of 10 deg. per hour. The magnetic material may 
be heated to a relatively high temperature below its melting point, 
then cooled, then reheated to a temperature below that first 
employed, and then again allowed to cool, preferably slowly. The 
material may be heated to 950 deg. Cent., and allowed to cool, 
preferably quickly, then reheated to 750 deg. Cent. and then 
allowed to cool very slowly. The cooling may be extended to last 
several days. ~—May 29th, 1907, 





SELECTED AMERICAN PATENTS. 


From the United States Patent-ofice Oficial Gazette. 


848,903. ArT or Distinuine, Heinrich Hirzel, Leipzig-Plagwitz, 
Germany.—Filed Februayy 1st, 1900. 
The process patented consists in recovering fractions from petro- 
leum by heating petroleum in films. toa temperature near but 
below the boiling-point of gasolene ; stripping it of gasolene by 


means of a gas-current ; again heating it in films to a temperature 
near but below the boiling-point of kerosene ; stripping it of kero- 
sene by means of a gas-current ; and again heating it in.films to a 
temperature near but below the boiling-point of lubricating oils, 
and stripping it of sach lubricating oils by means cf a gas-current. 
There are nine claims, 
849,043. METHOD OF AND APPARATUS FOR SINKING 
Luge ne F. Bradt, Detivit, Mich.— Filed July 21st, 1906, 
When wells are being sunk small springs are tapped. his 
invention is intended to stop the flow of water. The method con- 


849.043] 


WELLS, 


sists in driving in a section of ground through which the shaft is to 
be sunk a tes’-bore into comtmunication with the channel to be 
closed, and in then forcing cementitious material under pressure 
into the bore and channel, and maintaining the pressure therein 
by clos ng the Lore. 
$49,082.—ExcavaTING MACHINE, (C. G. 
USRLUO} to Fredevick C, Austin, Ch iwagqo, Ti. 
1906. 
This invention is for the use of a double-acting shovel, working 


tage, Oak Park, Il, 
Filed Marek 12th, 














in a grooved path, shaped to the contour of_the cutting. The 

details will be readily understood from the drawing. There are 

fourteen long claims, 

849,316. Gas. Cooxina Stove or Ranar, V. W. Blanchard, New 
York, N. Y¥.—Filed January 22nd, 1906. 

This is one of ten patents for improvements in gas stoves, taken 
out by Mr. Blanchard. ‘The nature of the inyention will be 
gathered from the drawing, and the last of five claims, which runs 
as follows :—In a gas heatirg range, the combination of the heat- 
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ing sevtion, and a burner therein for producing a volume of 
intensely heated gas, with a range portion having a series of 
sections, each provided with a receiving chamber, a perforated 
cover for said receiving chamber adapted to cause the products 
of combustion to jet upwardly therein, and a descending gas- 
escape passage at the side of the receiving chamber, said escape 
passage communicating with the receiving chamber of the next 
section, 
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tried, one for the old 7ft. “broad” gauge, the other 
for the standard 4ft. 84in. gauge. They were Tft. 
coupled engines ofthe 2-4-0 class, and were on the 
tundem compound principle, with four cylinders all in- 
side the frames, the low-pressure cylinders in front. 
These were supplied with no fewer than six piston-rods 
—three to each low-pressure cylinder, two passing out- 
side the high-pressure cylinders, and all three joining 
at the crosshead from which the connecting-rod worked. 
The plan was ingenious in theory, but unsatisfactory 
in practice, and the engines were condemned, the 
wheels and frames being used for the new single- 
expansion two-cylinder engines bearing the same num- 
bers—7 and 8—and the respective names of Armstrong 
and Gooch. 

The next use of four cylinders was again with com- 
pound locomotives, viz.: No. 102, La France, which was 
imported in 1904, and Nos. 108 and 104 of the same 
type, but with large boilers and cylinders, which came 
a year later. There seems still to remain a good deal 
of misapprehension about these French compounds. 
Their sister engines in France were justly praised for 
the fine work they performed on the rising gradients 
of the French Northern Railway. It was argued that 
therefore they would be the best type for the steep 
South Devonshire grades of the Great Western Rail- 
way. They have done admirably on these grades, 
eg. 1 in 40, 41, 42, 48, &., but the French grades, 
for which they were originally designed by Monsieur du 


NEW TYPE OF GREAT WESTERN EXPRESS 
ENGINE: AN EVOLUTION. 
By CHARLES Rovus-MARTEN, 
No, IIl.* 
FOUR-CYLINDER engines, as an experiment at all 


events, are not an absolute novelty on the Great 
Western Railway. About twenty years ago two were 


Great Western’s 1 in 40 to 1 in 48 at Dainton, Rattery, 
and Hemerdon, or as the 1 in 80 toward Whiteball from 
the east. 
mate comparison exists as to the duty demanded. 
Moreover, on the one bank at 1 in 75 which 
the French Northern system possesses — on the 
seaside line to Le Treport—the “Atlantic” com- 
pounds are not used, the seaside expresses being worked 


' by the 3°121-8°220 type, de Glehn compounds also, but 


of the 4-6-0—Midi 1301—class with 5ft. 8in. coupled 
wheels. Consequently the standard of work which the 
du Bousquet—de Glehn “ Atlantics”’ have established, viz., 
to take a load of 300 tons behind the tender up a 13- 
mile bank of 1-in 200 at a steadily maintained rate of 
60 miles an hour is not available on the Great Western. 
In the columns of THe ENGINEER in the years 1898-1900 
I have given diagrams of the French Northern gradients 
and of the work done by both the 4-4-2 and the 4-6-0 
classes of engines designed by Monsieur Du Bousquet on 
Monsieur De Glehn’s compound system. It may be 
remembered that No. 2°659, the engine shown in the 
Liége Exhibition of 1905—a sister-engine of the Great 
Western’s No. 102, La France—took 309 tons behind 
her tender up 13 miles of 1 in 200 at an exactly main- 
tained speed of 62°1 miles an hour, starting the bank at 
that rate, and breasting the summit near Survilliers at 
precisely the same pace, while No. 2°641, the pioneer of 
the type, ascended the gradient without falling below 
53 m.h., hauling 360 English tons, and No. 3°154, one 
of the 4-6-0 compounds with 5ft. Sin. wheels, took 
twenty-four coaches—340 tons—behind her tender up 
the same grade at a minimum rate of 46°6 miles an 
hour, and up 1 in 250 at 50°9 miles an hour. The latter 
type, and not the “ Atlantic’ one, would assuredly be used 
on the French Northern line, if such grades as those of 
South Devon hed to be mounted, or, more probably, a 
six-coupled engine would be built of dimensions similar 


Thus no basis of accurate or even approxi- | 


Northern Railway, the French compound “ Atlantics ” 
would do work quite as good as that which T have shown 
them to accomplish in their own country. 

But the question now arises, what might be expected 
of these French four-cylinder compound “ Atlantics”’ on the 
South Devon grades, e.g., the Hemerdon bank, 2} miles of 
1 in 42 unbrokenly? It appears to me that « priori 
they might be expected to make a rapid ascent with 
moderate loads, such as 175 to 225 tons, as experience 
proves them to do, and as I showed in my previous 
articles that they have done. But with heavy loads I 
cannot conceive it to have been ever anticipated that 
with only 37 to 39 tons of adhesion weight any 4-4-2 
locomotive would equal a 4-6-0 engine having 55 to 60 
tons on its six-coupled wheels, hauling a load of 250 to 
300 tons up 1 in 40 or 42. I have not yet seen it tried, 
but 1 have seen the “ Frenchmen” tried with 222 tons up 
the Hemerdon bank and maintain a higher minimum 
than any other four-coupled locomotive on the same 
grade, while with a lighter load of 170 tons the compound 
“ Atlantics ” beat any cther locomotive type I have ever 
tested on that bank. I have given in my previous article 
—Tue EncineerR, May 31st, page 542—illustrative 
instances of such achievements. Nevertheless, the 
possibilities of effective ascent diminish so very rapidly 
on a 23 miles up-grade of 1 in 42 with loads exceeding 
200 tons behind the tender of a four-coupled engine that 
such an engine must needs be “ outofit ’’ when work of this 
sort has to be done habitually. Consequently on that 
class of duty the Great Western French-built engines are, 
and inevitably must be, at a disadvantage when compared 
with another engine possessing 50 per cent. more adhe- 
sion, irrespective of any question as to compounding or 
non-compounding, of two cylinders or four cylinders. 

But in his newest locomotive type Mr. Churchward has 
frankly discarded alike double expansion of steam by 
means of compounding, and what may be called extended 














G.W.R. SIX-COUPLED FOUR-CYLINDER NON-COMPOUND LOCOMOTIVE 


Bousquet on Monsieur de Glehn’s four-cylinder balanced 
compound system, were mostly of five to eight milli- 
metres per metre = 1 in 200 tol in 125. Thus, shortly 
after leaving Paris there is a practically continuous rise 
at 1 in 200 for 13 miles, which may be likened to the 
similar bank for eight miles approaching Potter’s Bar on 
the Great Northern, or that from Berwick to Grant’s 
House on the North British worked by North-Eastern 
locomotives. This Survilliers bank at 1 in 200 for 13 miles 
on end on the French Northern Railway is common to 
all its three main lines out of Paris, those respectively to 
Belgium, Lille, and Calais. After the route to Belgium 
has turned off to the right at Creil the other two main 
lines share another long grade—roughly, 25 miles con- 
tinuously at 1 in 250 to 1 in383—much steeper, therefore, 
than that of the London and North-Western from Willes- 
den to Tring. Thirdly, there are two hard banks, one 
common to both the Boulogne and Calais main lines, 
which starts at Dannes-Camiers one way and Hesdigneul 
the other, and rises at 1 in 185 for four miles on end; 
and, lastly, the Caffiers incline, which on one side of the 
summit rises at 1 in 125 for eight miles consecutively, 
and going the other way rises at the same rate, 1 in 125, 
for a longer distance, viz., approximately 10 miles, but 
with two breaks inits course. It will at once be observed 
that there is nothing here which exactly matches anything 
on the Great Western main line, although it is closely 
matched by the Grayrigg and Clifton banks on the London 
and North-Western, by the New Cross to Pole Hill and 
Hildenborough to Sevenoaks banks on the South-Eastern 
line. Perhaps the nearest Great Western resemblance is 
between the Caffiers bank and the highest stretch of the 
rise toward Whiteball Summit from the west. The Great 
Western main line has no eight-mile bank at 1 in 125 or 
any 13-mile bank at 1 in 200, or 25 miles on end at 
l in 250 and 1 in 330. On the other hand, 
the French Northern main line has no such grades as the 


_ 





* No. IL. appeared May 31st. 


to those of Mr. Churchward’s 4-6-0 set, as has, indeed, 
already been done on several of the chief French lines. 
Thus no exact comparison can be made between the 
work done by the French engines on their own native 
soil and that which they do in England, for the simple 
reason that the conditions are absolutely different. I do 
not know what the French “ Atlantics ” would do in this 
country on grades such as they work over in France, 
but I can discover no possible reason why they 
should do any worse, and so far I certainly have 
never personally found any English locomotive do 
what I have known the French “Atlantics” do in 
France, viz., sustain an even rate of 62°1 miles an hour 
up 1 in 200 for 13 miles on end, hauling 309 tons behind 
the tender, or 360 tons up the same grade at a minimum of 
53 miles an hour, or even to attain what I have regarded us 
the standard capacity of the class, viz., to take 300 tons, ex- 
clusive of itself and its tender, up 1in 300 for 13 miles, main- 
taining an even rate of 60 miles an hour. I donot, of course, 
pretend to assert or imply that no English engine can do 
it. I merely state that hitherto this performance has 
never come under my observation in England, but has in 
France. It must be distinctly understood that I do not 
for one moment dispute the possibility of some existing 
British engines performing work of even finer quality than 
this, when all conditions and circumstances are taken 
into full consideration. I am inclined to think it quite 
likely that some of the work done by the newest loco- 
motives on various British lines might prove, on full 
analysis, to be fully equal in value to that done by the 
French engines on a different class of duty. But the 
lrench locomotives were designed for their own particular 
type of work, and every capable and fair-minded judge 
who has had adequate opportunity of observation will at 


| once admit that this particular class of service is per- 
| formed with an efficiency which cannot be surpassed. | ‘be at all convincing—we shall have to wait for at least a 


single expansion by means of increased length of piston 
stroke. His new engines are of the normai single- 
expansion type, but use their high-pressure steam at 
225 lb. boiler pressure in four cylinders, two being placed 
inside the frames and driving the front coupled axle, and 
two outside, driving on the middle pair of coupled wheels, 
the crank being set atan angle of 180 deg. This arrange- 
ment naturally makes for extreme smoothness of working 
and steadiness of running, a fact so obvious as to need no 
demonstration. The four-cylinder method gives a distri 

bution of strain and a general equilibration that is hardly 
possible with two cylinders, and thus is manifestly con- 
ducive alike to diminution of resistance in running and 
to reduction of wear and tear. Thus, on the one hand, 
better work can be done, and, on the other hand, the 
engines can be kept longer out of the repairing shops. 
Such at least is the theory, and a reasonable one. | Ex- 
perience alone can show if it be borne out in actual 


| practice. 


So far as can at present be judged, the chief objection 
to the four-cylinder method lies in its greater costliness. 
Clearly, four cylinders with all their gear must cost more 
than two to construct and maintain, even though the 


| latter item may be lessened relatively through reduction 


|in wear and tear. 


There is also to be considered the 
increased area exposed to condensation in the case of 
four cylinders as compared with two. But the main 
obstacle, as I have already said, is the enhanced cost. 
The first problem, therefore, that has to be solved is not 
one of theory, but wholly and purely one of practice. 
Is the increased cost of construction, and probably of 
maintenance also, counterbalanced by enhanced efliciency, 
and also possibly by economy in certain details of main- 
tenance? This can only be determined by the experi- 
ence of actual working, and for results—if these are to 


There is no valid reason for doubting that on those por- | year or two; but when the right time comes Mr. Church- 
tions of our English lines which I have instanced as | ward will certainly be able to tell us, as no railway is 


| having grades corresponding to those of the French | better equipped than the Great Western with the means for 
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making adequate tests. A second problem, however, that 
also forces itself upon us, is whether, if four cylinders be 
used, it would not be advantageous to utilise the extra 
cost to obtain the advantages given by compounding. 
Any increased complication involved would be very 
slight in the case of a four-cylinder engine, and if com- 
pounding on a really sound and efficient system gives the 
advantages claimed for it—as practical experience every- 
where outside Britain seems conclusively to establish—then 
a further and still stronger raison d’étre for the four- 
cylinder plan will have been established. But to obtain 

ly convincing results it is essential that the comparison 
shall be made between engines absolutely identical other- 
wise than in respect of compounding—as in the case of 
Mr. Robinson's Great Central “ Atlantics "—and on work 
similarly identical slike as to roads, loads, and speeds. 
Manifestly no competitive trials between the Great 
Western French “Atlantics” and the Swindon “Vanguards” 
and “ Dog-stars ” can be of value, save as between four- 
coupled and six-coupled engines, and between 87 tons and 
58 tons of adhesion; nothing being thus taught as 
regards the respective values of single expansion and 
conipounding. 

As to the four-cylinder question per se, it resolves itself 
—as do most problems in engineering—into one of 
advantage versus disadvantage, pro versus contra, and 
even then it is more than probable that expert opinion 
may differ as to the value and teaching of the results 
shown. But in any case it will be a great benefit to have 
the facts clearly and definitely set out. So far as the 
work being done by the new engines is concerned, I am 
able, asthe outcome of my own observations, to speak 
of it very highly. I have made several experimental 
trips with them through the courtesy of Mr. Inglis and 
Mr. Churchward, and I purpose recording in my next and 
concluding article my personal experiences with both of 
the four-cylinder non-compound classes. I am indebted, 
further, to Mr. Churchward’s courtesy for the excellent 
illustration of No. 4002, Evening Star—the new type 
under notice—which accompanies the present article. 








THE CONFERENCE OF THE INSTITUTION OF 
CIVIL ENGINEERS. 
SECTION VI. 

At the opening of the section of Section VI. on Friday 
morning, June 21st, Sir George Livesey proposed that the 
chair should be taken by Mr. George Chatterton. This 
proposition having been carried unanimously, the pro- 
ceedings commenced, First of all Mr. John Duncan 
Watson, one of the honorary secretaries of the section, 
read a short paper on 


“SswaGe Disposat By BronocicaL PRocessks,” 
of which the following is an abstract :— 

An absolutely essential feature of a good scheme of 
sewage purification should be an efficient method of 
eliminating solids without nuisance. At Birmingham this 
is done by mechanical precipitation and septic treatment. 
The elimination and removal of grit, &c.—50 per cent. 
water—costs 5d. per cubic yard. The elimination and 
removal of sludge—90 per cent. water—costs one-third 
of a penny per cubic yard. Both figures are exclusive 
of the capital cost of tanks, &c. No matter by what 
method the tank liquor is prepared for oxidation and 
nitrification on a biological filter, it is desirable that it 
should be rendered as free from suspended matter as 
possible. It is possible to reduce the suspended solids 
in septic liquor from 29-1 to 6°1 parts per 100,000 for 
the sum of 2s. per million gallons treated. The tank 
capable of effecting the above result had the Dortmund 
tank for its prototype, but it is essentially different, both 
as regards principle of construction and form. The form 
and action of the tank used was then described. The 
sludge or irreducible residuum of the septic process in 
this tank amounts to 1‘027 ton of dry solid matter per 
million gallons treated, and may be removed and buried 
for 8d. per million gallons, a figure that includes sludge 
main and labour, but excludes rent of land. The cost of 
an installation of the tanks of a sufficient capacity to 
effect the necessary reduction of suspended matter 
amounts to £520 per acre of bed supplied. A biological 
filter should be constructed, whenever possible, on the 
percolation principle. A percolation bed should be a 
permanent structure that requires no renewal, and little 
or no displacement of medium for cleansing purposes, 
and this can be obtained only by the employment of 
good rock or other equally durable material. ‘The qualities 
next in desirability are roughness of surface, and pieces 
that approximate to cubes, so to prevent the particles 
from uniting too closely. An interesting series of tables 
were given, the figures in which showed that no merit 
attached to medium substance per se. They also gave a 
large amount of useful information regarding the system 
of sewage disposal carried out by the Birmingham 
Tame and Rea Drainage Board. I1t must be admitted 
that the smaller the medium the more perfect the 
effiuent depth for depth, but there are other and more 
important considerations than to obtain a perfect 
effluent. A perfect effluent is not an ideal one; the 
ideal is to obtain by natural means an effluent which 
will not putrefy, and which will continue to improve 
when it is discharged into a stream; this, when a strong 
sewage has to be purified, can be done for little more 
than half the cost by adopting large instead of small 
medium. It cannot be too often reiterated that what 
may be a suitable medium for one sewage may be quite 
unsuitable for another. One of the most important 
questions to consider is the best way to distribute 
sewage over the surface of a bed, and it will probably 
be admitted that the ideal to be aimed at is an imitation 
of rainfall. The fixed spray jet breaks up the liquid 
into fine particles better than any other method hitherto 
adopted, but it fails to distribute an equal quantity over 








the surface. In this respect it is inferior to a power- 
driven distributor, whether it rotates round a circular 
bed or travels up and down a rectangular one; on the 
other hand, it is much cheaper. For a considerable time 
I have been suspicious of crystalline effluents, fearing 
that they would some day result in serious chokage in 
the bed itself. I have, therefore, encouraged effluents 
that contained as much or more suspended matter than 
was present in the sewage when applied to the surface, 
and as this represented from 7 to 8 parts per 100,000 of 
dry solid matter, it became necessary to arrest the solids 
before discharging them into the river. This was done 
by the separator already alluded to. The cost is 1s. 44d. 
per million gallons treated ; pumping silt and digging it 
into Jand costs 6d. per million gallons more. 

Immediately following this, Mr. George Adam Hart 
read a short note entitled 


“THe RetativeE Merits oF CHEMICALLY-TREATED, 
SETTLED, AND Septic SEWAGE IN PREPARING THE 
Liguip FoR OXIDISING BeEps.” 


These notes, said Mr. Hart, were not to be regarded as 
an attempt to standardise any empirical form of treat- 
ment as being generally applicable to crude sewage. The 
facts recorded here have been compiled from observations 
made upon the treatment of the sewage of Leeds during the 
last nine years. The effect of (1) chemical precipitation ; 
(2) simple sedimentation; (3) septic settlement, have 
each been investigated, and it is now intended (a) to 
describe the general nature of the sewage treated; (4) 
to state the facts observed in connection with each tank 
process ; (c) to show the connection between the respec- 
tive tank eftluents and the filtrates obtained from the 
oxidising bed. After describing the characteristics of the 
sewage of Leeds, the author went on to say that the 
woollen textile trades with the dyeing and cloth-finishing 
were responsible for 13 per cent. of the total flow of 
sewage; tanneries and breweries jointly contributed 
5 per cent.: oil, soap, and tallow works, 2 per cent.; 
chemical works, 1 per cent. Iron liquor, chiefly in ferrous 
state, contributed 5 grains per gallon of metallic iron to 
the dry-weather daily flow. Normally the combined 
sewage is neutral to litmus. 

Chemical precipitation.—Various precipitants were 
tried, to obtain their relative values. The most effective 
proved to be a mixture of ferric salts and lime, closely 
followed by aluminium sulphate and lime, and next in 
order of merit were alum and lime ; ferrous sulphate and 
lime ; lime ; ferric salts; alum and ferrous sulphate; the 
last was practically valueless. A combination of 6 to 
8 grains of lime and 2 grains of aluminium sulphate per 
gallon of sewage proved the most economical precipitant, 
and was adopted for these investigations in conjunction 
with a rate of flow through the tank equal to twelve 
hours’ displacement. 

Continuous settlement.—A period of twelve hours’ tank 
displacement was adopted to reduce the suspended solids 
in crude sewage to an average of about 8 grains per 
gallon, and the deposited solid matter was regularly and 
frequently removed. 

Septic fermentation.—The results of four years’ com- 
parative experience with open and closed tanks at a 
twenty-four hour rate show that the effluents from both 
tanks were almost identical in appearance and composi- 
tion. The average loss in temperature during cold 
weather in the open tank was 1°6 deg. Fah.; in the 
closed tank 0°8 deg. Fah. On the average 42:7 litres of 
gas were evolved for every 100 gallons of sewage treated 
in the closed tank for 187 days. The gas consisted mainly of 
methane. The rate of production appears to follow the 
temperature of sewage and atmosphere ; in winter months 
the rate of evolution is much decreased. At a twenty-four 
hours’ rate of flow, and in a period of twelve months, about 
30 per cent. of the suspended solids in the sewage were 
digested in the tanks; 31 per cent. passed out of the 
tank in the effluent; the balance of 39 per cent. remained 
as deposit. The comparative chemical analyses of the 
average crude sewage and the respective (1) chemically 
treated, (2) settled, and (3) septic tank effluents, together 
with the analyses of the resulting effluents from the 
oxidising beds, were shown in a series of tables. The 
chemical results showed that the distinctive differences 
in the tank effluents lay in the “oxygen absorbed” and 
“ suspended solid " values. The lower the relative value 
of the “oxygen absorbed”’ figure the less will be the 
degree of oxidation required to produce a non-putrescent 
result. 

These papers were taken together. 

Mr. Lowcock commenced the discussion, and in referring 
to Mr. Watson’s paper said that he considered it quite 
possible to get rid of suspended matter biologically, but 
not in one or perhaps even in two tanks. Mr. Watson, 
he said, let a proportion of the suspended matter go on to 
his beds. This, he thought, was not advisable. As to 
the proper size of material to use, he was personally of 
opinion that the smaller the size the better, provided the 
beds did not choke ; the reason being that the smaller the 
grains of the medium the larger the area for the bacteria 
to grow upon. He, however, thought that the reason 
why the figures in Mr. Watson's tables showed a fine bed 
to be more expensive, as regards cost per 1,000,000 gallons 
treated, was that it had clogged. 

Dr. Reid said he was glad to find that Mr. Hart agreed 
that open and closed tanks gave the same results. 
Referring to one of the tables in Mr. Hart’s paper, he 
said that he thought the reason why such good results 
had not been obtained with a 9ft. 6in. depth of material 
as with a 6ft. depth was to be found in the size of the 
particles. He agreed with Mr. Watson as to the nature 
of the material not mattering, but he did not agree with 
that gentleman when he said that a perfect effluent was 
not an ideal one, neither did he advocate the use of jets. 
Regarding the size of material, he said that it was a 
common mistake that if small material were used there 
was necessarily clogging. The contrary was actually the 
case. The size he suggested was from }in. to jin. in 
diameter. You could treat more sewage per square yard 








with square material than with large. With material 
tin. to Ain. in diameter 200 gallons per square yard per 
day could be'dealt with. He would not hesitate to treat 
Birmingham sewage with this size of media. The effluent 
from fine grain beds was so very superior that the two 
eftluents—from coarse and fine beds—could not be com. 
pared. 

Colonel Jones, V.C., said that his experience was that open 
and closed tanks gave like results. He agreed with Mr. 
Watson on the desirability in removing as muchas possible 
of the solids and colloids before sending the liquor on to the 
filters, Considering the enormous cost of artificial treat- 
ment, he thought Birmingham might well be content with 
a non-putrescible effluent. Then, in great contrast to 
Dr. Reid, he said that there was evidence everywhere that 
small grain beds would choke. The whole matter of 
sewage disposal was one of finance; you must get the 
best effluent you can for the money you can afford to 
spend on it. 

Dr. Fowler agreed with Colonel Jones. The question 
was wholly one of finance. If you removed all the solids 
before the beds were reached then you had to pay a lot 
to get rid of the sludge. He agreed with Mr. Watson 
regarding sludge. That gentleman was fortunate in 
having land; not, as used to be thought, for producing 
fine efiluents, but for digging his sludge into. Sludge 
was objectionable chiefly because it contained sulphur 
and grease. The septic tank reduces the percentage of 
grease, and the sludge in this case is less of anuisance. At 
Manchester the iron salts combined with the sulphur, and 
in this they were fortunate. There was this one weak 
spot, that sulphur in conjunction with iron in soil was bad 
for agriculture. The addition of chemicals increased 
the amount of sludge. At Sheffield the septic tanks dealt 
with 30 per cent. of the sludge, but a lot of solids went 
on to the beds. With one contact a non-putrefactive 
etiluent was obtained. The sludge was tipped on to the 
land. Dr. Fowler then gave some details as to cost of 
washing filters at Manchester. This, he said, worked out 
at less than 3s. 6d. per cubic yard, this including taking 
out, washing and making up wastage of material, which 
consisted of the ordinary clinker of the neighbourhood, 
and the disposal of slurry. He concluded his remarks by 
saying that storm-waters should be more adequately dealt 
with. 

Mr. Raikes said that the question of sewage disposal 
was more difficult in the Midlands than in places nearer 
the coast, because of the purity of the effluents which 
the position necessitated. He agreed with Dr. Reid as 
to fine material being better than coarse, especially during 
stormy weather. Regarding the discharge of solids on 
to the beds, he said that he thought it was not good 
economy to make beds do what tanks would do every 
bit as well, the former being the more expensive. No 
one was justified in drawing hard-and-fast conclusions 
from individual experiments. 

Mr. Midgeley Taylor said that in his experience the 
bacteriologists and the chemists were very optimistic. 
It is the engineer who has to make the sewage works, 
and it is he who has to produce an effluent which 
won't pollute a stream. What was an ideal effluent? 
It was one which was fully oxidised, was full of nitrites, 
and was devoid of animal life. The engineer's business 
was only to purify the effluent to such an extent that it 
would not harm the stream that was to take it away. At 
the seaside crude sewage might be discharged into the 
water. With a tidal river a certain amount of purifica- 
tion was necessary. With a stream which might be used 
for drinking purposes further down a good deal more care 
had to be taken. Mr. Taylor then referred to the plant 
which he is erecting at Caterham, where he is to filter 
the final effluent through sand, because there is 
no stream to carry it away, and it has to be ab- 
sorbed by the chalk near the gathering grounds of a 
water company. Referring to methods of distributing 
sewage over filter beds, he said that jets had two advan- 
tages only—they were cheap and they were applicable to 
irregular beds. Their disadvantages were that their 
distribation was uneven; a man had to be at work con- 
tinually watching them; no variation in speed was 
possible ; they were always at work and did not give the 
necessary rest between discharges; and there were large 
areas which were not touched by liquid. In his opinion 
distributors were far superior, if only because they covered 
more area, and there were greater facilities for varying 
the periods of discharge. As regarded the size of 
material, he thought that to have all the material the 


same size was more important than the actual 
size itself. He thought that the fine material retained 
the solids more than the coarse. Then, as_ to 


depth, engineers had to adapt their beds to circum 
stances. Some could have 10ft., some only 3ft. He 
himself thought that volume was more important than 
area. This would be very valuable if true, and it was 
truein hisexperience. He was having a bed constructed 
in one instance 12ft. deep. Mr. Hart’s paper had shown 
what excellent results could be obtained with sewage 
which had been chemically treated. There had been in 
the past a tendency to rush into bacterial treatment and 
to leave the chemical. In his opinion there were places 
which would have to revert to the latter method. 

Dr. Rideal agreed with Mr. Taylor in what he had said 
regarding chemical treatment. In discussing Mr. Hart's 
paper he said he doubted whether, considering the large 
quantity of trade effluent—87 per cent.—in the sewage, 
and the probability of this trade effluent being iron 
liquor, the good results were due to the iron added during 
treatment. He thought it must be due to other causes. 
As regarded the size of the material in filters, he agreed 
with Mr. Taylor that uniformity of size was of first 
importance. He was not sure that fine material would 
give the best results with a lot of suspended material in 
the sewage. He thought the Birmingham Dortmund 
tank very cumbrous. The solid matter which came awa 
from the filters was not the same as the solid matter in 
suspension in the sewage going on to the beds. The former 
was not likely 4o cause any trouble. 
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Mr. Silcock, on the other hand, thought that all 
suspended matter should be removed from the final 
effluent. He agreed with Dr. Fowler as to the import- 
ance of the sludge question, and said that whereas the 
amount of — produced by the septic tank process 
might be considered as unity, that by the use of settling 
tanks only would represent twice this amount, and that 
produced when chemicals were used, three times. He 
further stated that it was not essential to have septic 
action before putting the sewage on to streaming filters. 
In his case the sewage was delivered into a detritus 
tank, then throngh a special screen with holes +);in. 
diameter, then into beds 13ft. in depth filled with 
broken bricke, with lin. to 14in. of gravel on the top. 
The eftluent from these went on to an ordinary sand bed, 
on which the liquor was allowed to stand to a depth 
of 1ft. There were five beds, and they were worked 
in rotation. Material collects on the surface of thc 
sand, but is easily shovelled up. He agreed with Mr. 
Watson as to the size of material, but did not agree 
with Colonel Jones that fine beds were bound to clog. 

Dr. Roechling emphasised the necessity of treating 
each particular sewage in the way most suited to it. He 
said that great care should be taken to study the con- 
ditions which governed each case. He said that it would 
be most valuable to know exact costs, ray, per million 
gallons, in each case of sewage disposal. 

Mr. Markham said that in his opinion the suspended 
matters should be kept off the filter beds. It was worth 
the money it cost to do it. He considered Mr. Watson’s 
method would prove to be a great boon. As the best way 
of recording results, he suggested the use of volume 
ratios. 

Mr. Charles Hawksley referred to an inspection he had 
been allowed to make of the Birmingham works in winter. 
Snow was on the tops of the beds, and it was easy to see 
where the jets sprayed, and the amount of surface left 
untouched. 

Mr. Macdonald said he had not intended to speak 
because he had noticed that the treatment of sewage 
was an intensely local matter; also because there was 
such a diversity of opinion on the subject. At Glasgow 
they removed all the suspended matter and effected a 
purification of from 80 to 40 per cent. That was as far 
as they felt it justifiable to goin the expenditure of public 
money. 

Mr. Cooper referred to difticulty in treating storm-water 
and to the cost of removing sludge after storms. He 
also, when dealing with the depth of filters, said that in 
the Massachusetts experiments it had been shown that 
the purifying action was much more intense near the top 
of a bed than further down. He doubted if Mr. Taylor 
was right regarding volume. At the top of the beds the 
action of wind and sun were much more felt. As to size 
of material, he personally thought that large material 
was best; he, however, considered that the clogging of 
beds of any sized material was due to carelessness. At 
Wimbledon the beds were very fine, but they had no 
trouble. 

Mr. O'Shaughnessy said in his opinion the action of 
the filter beds was largely mechanical. As regards the 
discharge of suspended matter from filter beds into 
streams, he agreed that this might be done if there 
were only humus to contend with. Unfortunately, 
growths came away as well, and the results in some cases 
were horrible. 

Mr. Shenter agreed that the amount of sludge which 
could be liquefied was very limited. He, however, 
quoted a case where one sewage works, which dealt also 
with a great deal—an estimated amount of 40 per cent.— 
of brewery refuse, had worked for two years and there 
had been no sludge. There was sometimes violent action 
in the tanks. Sometimes a lot of sludge got carried over 
to the first bed; the amount carried over to the second 
was less, and to the third bed less still. They had not, 
however, had to clear out either tanks or beds during the 
two years. Fish lived in the eftluent. In another works 
he had had more or less the same experience, and he 
thought that eugineers were too ready to believe that 
sludge could not be dealt with. 

Mr. Simmons gave some results of different schemes 
he had carried out. He had used both the open and the 
closed septic tanks successfully. He would rather have 
two beds of 3ft. than one of 6ft., and if the final 
efiluent could be let away through an open aérating 
channel he had found that very good results followed. 

Mr. Watson, in his reply, said that his paper dealt with 
the operation of the filter beds only. The tanks were at 
a place five miles away from the beds. The tanks gasified 
some 10 per cent. of the sludge, but the oxidising beds did 
away with about 80 per cent. of the remainder. Some- 
times there were as much as 20 parts per 100,000 of sus- 
pended matter in the Birmingham effluent; generally, 
however, there were only 8 parts. By passing through 
the Dortmund tank or separator these were reduced to 
1‘7 parts. This saving would mean some 4000 tons. 

It was understood that Mr. Watson would complete 
his reply in writing, as the time of closing the discussion 
had arrived. Mr. Hart announced that he did not wish 
to make any remarks at the moment, and the proceed- 
ings terminated with votes of thanks to the chairman 
and to the honorary secretaries. 


SECTION VII.—APPLICATIONS OF ELECTRICITY. 
In this Section, on Friday morning, Mr. C. P. Sparks 
read a paper on 


“Mopern AppiicaTions oF Exectricity to MINEs.” 


_ The author said that the importance of increasing the applica- 
tion of power to reduce labour costs renders the use of electricity 
a matter of interest to all mine owners, as no other system has 
equal flexibility in distribution or is so well adapted to meet every 
form of drive above or below ground. 

Economies —The principal economies resulting from the use of 
electricity are through:—({1) Reduced stand-by charges. (2) 
Small loss in transmission. (3) -High efficiency of the electric 
motor. (4) The lower capital cost, of producing and transmitting 
energy. The saving is specially noticeable where the workings are 
spread over # large area, as the whole of the steam plant ca: be 








concentrated at one point. The cost of electric power varies over 
wide limits and depends upon :—(1) The size of the undertaking. 
(2) Capital outlay—intluenced by locality. (3) Cost of fuel and 
circulating water —if water power is not available. (4) Load factor. 
Where electric driving hus been adopted on an extensive scale, the 
load factor at the power-house is between 30 and 40 cent. 
This high load factor makes the fuel cost important. ith the 
cheap fuel available at collieries, the cost of the coal only accounts 
for one quarter of the total cost at tlhe power-house ; whereas, 
when fuel is purchased, its cost may amount to more than one-half 
of the total; thus the advantage to be gained in applying electric 
driving in mines, where fuel has to be purchased, is much greater 
than the economy obtained in colliery working. Some figures of 
the Powell Duffrya Company were quoted by me as representative 
costs. Here there were low speed steim-driven generators -of 
3000 kilowatts capacity ; average hor:e-power of motors at work 
during the last year were:—For haulage, 2900 horse-power ; for 
winders, 180 horse-power ; for fans, 380 horse-power ; for pumps, 
310 horse power ; tor screens, 240 horse-power ; and for auxiliary 
motors on surface, 480 horse-power ; a total of 45C0 horse-power. 
The output of the power-house for twelve months was 4,800,000 
units ; average cost of coal during the year was 5s. per ton ; the coal 
consumption per unit, 3-7lb.; the running costs, 0-18d.; the 
interest and depreciation charges 10 per cent. on capital, 0-17d.; 
the total cost per unit, 0-35d.; the average load factor, 36 per 
cent. 

Advantages of underground work.—The difficulties of ventilation, 
even when no gases have to be dealt with as in collieries, render 
the application of steam difficult, and until electricity was applied, 
compressed air was the only available agent for the inner workings. 
In consequence of the high capital and running costs of compressed 
air, the haulage gears were ge.erally steam driven, being placed on 
the surface or at the bottom of the intake shaft. 

Principal applications. Wile electric motors are now used for 
every form of colliery drive, the most impo tant applications in 
England have been for haulage. Owing to the intermittent 
character of this work, the percentage saving by remodelling 
existing haulages is greater than that obtained in modifying any 
other part of a colliery equipment. Nextini:mportance to haulage 
is the use of electricity for pumping, which has received great 
impetus through the development of the highb-lift centrifugal pump. 
Owing to the comjaratively large powers, the foregoing uses 
attract special attention ; but the use of electricity for detailed 
purposes, while already of importarce, will attract even greater 
attention inthe future. Great progress has been madeinelectric coal 
cutting, which not only reduces the cost of winning a ton of coal 
and increases the percentage of large coal won, but allows the 
thinner seams to be profitably worked, thus increasing the coal 
reserves. The possibilities of electric drilling are now coming to 
the front, and it is in the extension of the use cf electricity in 
detail that the future reduction in mining costs are to be looked 
for. 

Electric winding —While«tbere is a substantial saving in the 
runuing costs, owing to the low cost of fuel available at collieries, 
this saving is at present counterbalanced by the interest charges 
due to high capital cost of electric winding plant ; in consequence, 
this is the last part of a colliery plant to receive attention in con- 
version from steam to electric working. Where the hours of 
wioding are long, or the cost of fuel high, a substantial saviog can 
now be made by adding electric windirg, the whole power required 
being obtained from a single power-house. 

Haulage.—In addition to the lower power costs the first advan- 
tage gained with electrically-driven hau'age is the freedom in 
choice of position and speed ; and, secondly, the decreased wear 
and tear on the ropes and road through the steadier drive. In 
collieries it is se dom possible to consider the use of electric loco- 
motives, owing to the difficulty of sparkless collection of current, 
but where mines are sufficiently dry and gradients not excessive, a 
considerable gain in efficiency and maintenance will result in 
operating by electric locomotives in placa of main and tail haulage. 
The 2900 horse-power of bau'age motors in use in the Aberdare 
collieries of the Powell Dutfryn Company are divided between 
thirty-two motors of 300, 150, 75, and 50 brake hor-e-power ; these 
are all 3000-volt motors, 50 periods. The 300 brake horse-power 
motor runs at 120 revolutions per minute, driving the haulage 
gear through single-reduction gear. The greater number of the 
haulages are driven by 150 brake horse-power motors of 290 revo- 
lutions per minute, driving through double reduction, while the 
smaller motors run at 365 revolutions. These motors are wound 
to give a maximum torque of 2}, and have an average efficiency 
from half to full load of 8% per cent. and power factor of 0-7. 

Pumping.—The comparatively high speed at which it was neces- 
sary to run the motors in order to keep down the capital cost was 
a disadvantage in the first pumping applications when three-throw 
pumps were driven by ropes or gearing, but the combination of 
the electric motor with the high-lift centrifugal pump has resulted 
in a great advance on previous methods of pumping. 

The high speed and purely rotary motion has much reduced the 
capital cost and the space occupied compared with any previous 
system. The Powell Dcffryn Company has several high-lift 
centrifugals at work. At Lower Duffryn a seven-stage Sulzer 
pump, delivering 800 gallons per minute against 1150ft. head, is 
driven by a 3000-volt, 50-cycle, 1450-revolution induction motor 
supplied by the Electrical Company, rated at 450 brake hor-e- 
power. The motor is of the slip ring type, anc is started by vary- 
ing a liquid resistance in the rotor circuit. It is generatly run 
seven hours each night when the haulage machinery is shut down, 
and thus e,ualises the load on-the power-house ‘Tcsts show an 
over-all efficiency from motor terminals to output of water at 
surface of 65 per cent. when delivering 798 gallons per minute 
against a head of 1115ft., suction 20fc , pump speed 1480 revolu- 
tions per minute. 

In the Brithdir seam at Bargoed a five-staze Simpson pump is 
at work, driven by a 3000-volt, 50-period Westinghouse squirre!- 
cage induction motor, running at 1450 revolutions per minute, 
delivering 800 gallons per minute agaicst 700ft. head. 

Two turbine punps have just been completed for the East Elliot 
pit, each capable of delivering 1300 gallons per minute against a 
head of 1650ft. These pumps are of the six-stage Simpson type, 
and are to be driven by Westinghouse 300)-volt, 50-period, 
squirrel-cage induction motors, started by autostarters. The 
guaranteed efficiency from input at motor terminals to output at 
surface is 69 per cent. It is proposed to run these pu:nps at 
night, when the haulage gears and other machinery are shut 
down, thus providing a steady lead for the power-house, this 
being equipped with Nuernberg gas engines of 120) and 2100 
brake hurse-power driven from the surplus gas of the by-product 
coke ovens, 

Mr. E. M. Hann, who was the first speaker, said that 
pumping in mines was of the first importance. Long steam 
pipes were very wasteful; moreover, the floor space 
occupied by steam pumping plant was large as compared 
with that of electrically-driven centrifugal pumps. He 
mentioned a case where asteam pump occupying a space 
measuring 110ft. by 28ft. had been replaced by an electric 
plant, and the contrast was marked. 

Professor Redmayne said that twenty years ago the 
efficiency of a compressed air plant was not more than 
20 per cent., but with the latest improvements, com- 
bining isothermal compression and properly designed 
valves, the efficiency had been raised to a much higher 
value. He mentioned one plant which he knew of in 
France, where the efficiency was as high as 72 per cent. 
A high efficiency was:also obtained with the compressed 
air plant at the Portsmouth docks. Coal-cutters, he 
said, were very seldom electrically-driven. He knew of 








one case where electrically-driven coal-cutters had been 
replaced by compressed air. Simplicity, he contended, 
was what was required, and with compressed air there 
was simplicity and reliability. He knew of no place in 
the Western States of America where electrieally-driven 
rock drills were employed. Favourable mention was 
made of the Ilgner and Siemens systems of electric 
winding. 

Mr. H. Davey spoke at some length. He said that 
electricity had many advantages, but it was not suitable 
for all mines, and the circumstances should be carefully 
studied before adopting it. He referred to the large 
number of centrifugal pumps at the Powell Daffryn 
Colliery, and said that it was altogether a mistake to use 
so many. He further pointed out that the 65 per cent. 
efficiency of centrifugal pumps mentioned in the paper 
was not the overall etticiency. The overall efficiency, he 
contended, was the efficiency from the engine on the 
surface to the water at the discharge. If the trans- 
mission losses were taken into account the efficiency 
would probably be about 49 per cent. He also dis- 
puted the figures relating-to the haulages given in the 
paper. 

Mr. W. H. Patchell said that it had been amply proved 
that it does pay to run haulages by electricity. He 
thought that it would have been extremely useful if the 
paper hdd given the quantity of small coal used before 
and after electrification, as this is the main point. He 
remarked that on the rating of motors Mr. Sparks had 
said nothing. In conclusion, he said that vhe electrical 
equipment of a mine must be thoroughly carried out and 
pioperly looked after. He mentioned a case which had 
recently come before his notice where the earth connec- 
tion was made on an iron girder supported in a stone 
wall. He hoped that examples of this kind would be 
scarce. 

Mr. H.5. Peck said that the best system of working 
coal-cutters appeared to be to transmit the power electri- 
cally to motors on the spot and to drive air compressors 
from these motors, the compressed air being used for the 
coal-cutters. He also referred to winding by means of 
exhaust steam turbines. He was of opinion, however, 
that electric-winding would very largely exceed steam 
winding. As regards the relative merits of alternating 
and direct current for mining work, he thought that the 
alternating current system had proved most suitable, and 
he did not consider that there was room for further dis- 
cussion on the point. He thought, however, that more 
attention should be given to the question of periodicity. 
In his opinion a periodicity of 25cycles was more suitable 
than 50 cycles, on account of the slow speeds that were 
frequently required. His firm had recently received an 
inquiry for a slow speed colliery motor to work on a 25 
cycle circuit. Calculation showed that this motor would 
require 72 poles. With such motors the efficiency is 
necessarily low, moreover the inertia is great. 

Mr. H. Mavor said that his experience in connection 
with coal-cutters was entirely the reverse of that of the 
previous speakers. As a manufacturer of both electric 
and compressed air coal-cutters he was sure that the 
present tendency was to adopt the former. He was sur- 
prised to find that Mr. Sparks had omitted to mention 
conveyors. These were of great importance. A saving 
of 2s. per ton had resulted from the employment of 
conveyors in collieries. He called attention to the high 
efficiencies given for the centrifugal pumps, and said that 
in order to obtain such results, the efficiency for each 
stage would be abnormally high, and that the figures 
required careful revision. 

Dr. Herzfeld described a pumping plant which he was 
connected with, and which was designed for pumping 
16,000 gallons per minute. The plant was unique in several 
respects the motors being of the vertical induction type 
working at a pressure of 3000 volts. He believed it to 
be the largest pumping plant for mining work in existence, 
but Mr. H. Davey said that he had erected a larger one. 

Major A. H. Mesey Thompson said that the steam 
engine was ditticult to beatfor economy. The efficiencies 
given for centrifugal pumps could not, he thought, be 
practical effic.encies. It was well known that to obtain 
the maximum efficiency from a centrifugal pump it must 
run at a detinite speed, and must pump against a definite 
head. Any deviation from the critical speed or head 
meant a big reduction in the effisieacy, and for this 
reason the etliciencies given could not be regarded as 
practical efficiencies. He also disputed the financial 
results concerning pumping which the author had 
included. 

Mr. C. P. Sparks, in reply, said that he was not pre- 
pared. to accept the 72 per cent. efliciency for a com- 
pressed air plant wentioned by Professor Kedmaye; he 
did not take it to be a practical efficiency. As regards 
Mr. Patchell’s questions, he was not at liberty to give 
the actual saving in coal, he could only say there was a 
very substantial saving. As regards the methods of 
starting centrifugal pump motors, this was entirely a 
matter of experience ; the starting torque required for a 
centrifugal pump is exceedingly small, and squirrel cage 
motors were found suitable. He was very iucerested in 
Dr. Herzfeld’s description of his large electrically operated 
pumping plant. Referring to Major Thompson’s remarks 
concerning centrifugal pumps, he suid that he did not see 
that it was necessary to depart far from the specified 
speed and head, and the efficiency should not be lowered 
any appreciable extent. Concerning the periodicity 
question raised by Mr. Peck, he thought that enginesrs 
should consider the circumstances before adopting 
25 cycles. He was aware that where a slow speed was 
required 50 cycles was unsuitable, but provided that 
slow speed motors were not required he recommended 
50 cycles. Personally he believed in 50 cycles where it 
was possible to adopt this periodicity without involving the 
trouble referred to by Mr. Peck. 
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Fig. 1—ROAD SCARIFIER 


reversible road scarifier illustrated in Figs. 1 and 2 is 
worthy of special mention. There are broadly two classes 
of scarifiers for road rollers, namely, those which operate 
when the engine is moving forward and the double-acting 
pattern, which has two sets of tines cut alternately in 
either direction. The Ruston scarifier works equally well 
both ways, and the middle tine always leads the outer 
ones, so that the material torn up is distributed 
evenly, and is prevented from becoming unduly heaped 
up. The construction and method of working may be 
followed by referring to the sectional drawings—Fig. 2. 
The frame is of cast steel, and there is a main carrier 
furnished with a double rack engaging with a pinion on a 
shaft, which can be revolved through the medium of a 
hand wheel, worm, and worm wheel. This carrier is held 
by lugs formed on the sides of the frame, between which 
it can slide in such a way as to permit its being tilted 
forwards or backwards by the hand lever shown, 
when raised to its “out-of-work” position. When 
swung over about the toothed pinion shown it is 
lowered and held between other lugs, which secure 
it for working in the reverse direction. The main 
carrier holds the two outer tines, the centre tine J being 
fixed in a supplementary carrier K hinged on it, and held 
in position by two springs. This smaller carrier is 
released by means of the centre lever H just before 
reversing the main carrier, and falls by its own weight 
into the position required for cutting in the opposite 
direction, the same action taking place when changing | 
either way. The four sections, A, B, C, D, show at A the 
tines set for cutting backward; at B the main carrier is 
raised, at C the centre tine has dropped to its new posi- 
tion, and at D the whole has been swung over and lowered 
ready for cutting in the forward direction. The depth 
scarified can be regulated by raising or lowering the 
carrier by the hand wheel, or the tines may be raised 
clear of road obstructions by the same means. 

Messrs. Ruston, Prector, and Co. also exhibited the 
compound tandem drop-valve engine shown in Figs. 3 
to 5. This engine is capable of developing 212-270 
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Fig. 2—ACTION 


indicated horse-power when running at 150 revolutions 
per minute, and with steam at 1601b. pressure. The lead- 





* No. lt, appeared July oth. 





swell, 10in.; diameter of crank-pin, 4in.; length of crank- 


|ing dimensions of the engine are as follows :—High- 
| pressure cylinder diameter, 124in.; low-pressure cylinder, | 
| 19}in.; stroke 28in.; fly-wheel, 9ft. diameter ; number of | 

AmoneGsT a number of interesting new features shown | grooves for ropes, 7; diameter of main bearing, 8in.; | 
by Ruston, Proctor and Co., Limited, Lincoln, the | length of main bearing, llin.; diameter of crank shaft in | 


valves underneath, all of the “drop” type, lifted by levers, 
rolling on curved paths and closed by springs, seen in Fig. 3, 
The springs for the steam valves of either cylinder are in- 
terchangeable, and the same remark applies to those for the 
exhaust valves. The four valve levers are driven by two 
excentrics, one excentric actuating both steam valves, the 
other both exhaust valves. The “cut-off” is varied to 
suit the load by means of a Recke-RKuston shaft governor, 
which alters the angle of advance and travel of the 
excentric, maintaining a constant load for any degree of 
cut-off, thus ensuring a constant initial pressure on the 
piston and securing the utmost efliciency from the 
expansive properties of the steam. The valve gear of the 
low-pressure cylinder is on the same principle, but is 
regulated by hand to effect the variable cut-off. The 
exhaust valve motion of both cylinders is adjustable, so 
that the compression may be varied to the best advan- 
| tage. The engine is constructed to operate with super- 
heated steam of a total temperature of 500 deg. Fah. 
The air pumps are of the twin vertical type, without foot 
or bucket valves, but with metallic head valves on a plate 
of approved design. The jet condenser is placed in the 
exhaust pipe, and is conical, having an internal spray 
pipe for injection purposes, and a clear-way sluice valve 
fitted with pillar and hand wheel operated from the 
engine-room leve). The design of the engine generally is 
both pleasing and substantial. 














RAILWAY CONSTRUCTION IN 1905. 


DurinG 1905 there were laid down throughout the world 
12,598 miles of railroad track, so that the total mileage of 
railways was brought up to 566,060 miles. The construction 
of railways in 1905 was less than it was in 1904, for in the 
latter year 15,868 miles were laid down. Of the falling off 
of 3270 miles, 1250 miles belong to the United States, for 
there the construction was limited, as compared with that of 
| 1904. In Asiatic Russia there was a pause in railway con- 
| struction, as one of the results of the war with Japan, and it 
is manifest that Russia must recover somewhat from the 
Josses sustained by that war before any renewed railway 
activity in Asia can be entertained. On the other hand, 
| China, Japan, Corea, and the East Indies all made consider- 
| able progress in laying down new lines. 

According to the Archiv fiir Eisenbahnwesen the construc- 

| tion of railways in Europein 1905 was normal. Rather under 
1500 miles were laid down, of which 571 miles were in 

| Germany, 350 miles in Prussia, 444 miles in Austria-Hungary, 
433 miles in France, and only 94 miles in Great Britain. In 





pin, 5in.; diameter of high-pressure piston-rod, 2}in.; regard to the German Empire it is to be noted that the 
returns refer only to railways open to general traffic, and not 
to the secondary lines, of which there were working on 
April 1st, 1906, 5010 miles. 


diameter of low-pressure piston-rod, 3in.; steam pipe 
diameter, 4in.; exhaust pipe, 8in. diameter. The cylinders 
have liners and are steam jacketed, and the valves are of 
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The system of secondary lines 























Fig. 3—-VALVE GEAR OF OROP VALVE ENGINE 


the four-seated “drop” type with seats cast separate 
from the cylinders. The back cover of the high-pressure 
cylinder is cast with an air space. The valve gear to 
both cylinders is positive, without trip gear or dashpots 
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ensuring silent working and certainty in action, with the 
most favourable valve movements. 





has been fostered greatly by Germany of recent ycars; in 
1897 there were 2111 miles open. 

While British South Africa and the British Colonies in that 
region have no considerable progress to record, the railways of 
the German colonies in Africa were increased from 555 miles 
to 970 miles, mainly by the new Otavi Railway in German 
South-West Africa. In Australia 646 miles of railway were 
laid down. Of recent years railway construction there had 

| come almost to a standstill under the influence of the lack of 
clearness in economic affairs. 

With a total mileage of 288,873 miles America heads the 
list. In the United States, including Alaska with 362 miles, 
there are 219,800 miles of railroad track, or 26,250 miles 

| more than are laid down in Europe, which has 193,871 miles. 
Asia has 50,900 miles of railways ; Australia has 17,543 miles, 
and Africa has 16,635 miles. 

During 1905 there came about no change in the order of 
leading countries with regard to the length of their respective 

| railway systems. After the United States, with its total of 
| 219,800 miles, there follow the German Empire with 35,300 
| miles, European Russia with 34,360 miles, France with 
29,042, British India with 18,778 miles, Austria Hungary 
with 23,939 miles, Great Britain and Ireland with 22,780, 
Canada with 20,717, the Argentine Republic with 12,482 
| miles, Mexico with 12,300 miles, Brazil with 10,503 miles, 
Italy with 10,180 miles, Spain with 10,180 miles, and Sweden 
with 7928 miles. The other countries, which are not men- 
tioned, possess less than 6250 miles each. 

With regard to the railway mileage as compared with the 
| superficial area, Belgium still heads the list of countries, if 
| 624 square miles be taken as the unit of comparison. Thus, 

Belgium has for every 624 square miles 15:4 of railroad track, 
Saxony has 12:4 miles, Baden has 15°2 miles, Alsace- 
| Lorraine have 15:2 miles, Great Britain and Ireland have 





The high-pressure | 124 miles, the German Empire has 64 miles, Switzerland has 
_ cylinder has two steam valves on the top and two exhaust | 64 miles, Wiirtemberg has 6-4, Bavaria has 6-2, and Prussia 
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has 6-1 miles. In the case of the other continents the com- | 7°44 miles; Belgium, with 6°54 miles; Germany, with 6°25; 
parison is ‘at a much lower rate ; in the United States it falls | and Great Britain, with 5-5 miles. 
to only 2:4 miles, but in 1904 it had 4-75 miles,| The cost of railway construction in Europe is generally 
because the returns for 1905 include Alaska, with its huge | greater than it is in other cortinents ; this is due to the facts 
area and comparatively small railway system; without | that, on the average, the lines are better equipped, and higher 
reckoning Alaska the proportion for the United States was | prices have to be paid for the land required ; thus, in 1905 
2°8 miles. In the other countries the proportion comes out | the average cost of laying down one mile of railway amounted 
only ata fraction of a mile. to £23,860, as compared with £23,420 in 1904; while in the 
With regard to population, taking 10,000 people as the | other continents it amounted only to £12,080 per mile, Thus, 
unit, the Colony of Queensland comes first with 66:2 miles | taking the cost of construction in 1905 as a base, the rail- 
per 10,000 inhabitants. In the other Australian Colonies the | ways of Europe have entailed a capital expenditure of 
Proportion is very favourable, owing to the sparse popula- £4,609,955,7CO, while the capital outlay in the case of the 
tion; the United States have 18 miles; in Europe, Swcden | railways Jaid down in the other continents up to the end of 
heads the list with 15:4 miles ; and then follow Franee, with | 1905 has amonntetl to £4,503,824,150; or a total expenditure 





for the world of £9,113,779,850, of which sum there was 
expended £200,000,000 in extending existing railway systems 
and in laying down new lines during 1905. 








Ow1nc to the falling-off in the orders received from the 
railways, the Russian metallurgical industry is threatened with a 
crisis. So far this year the orders received are fewer than 
they were in the darkest period of railway construction. Thus, 
the works that turn out rails have received altogether orders for 
only 174,600 tons, whereas hitherto the lowest quantity ordered 
has been 206,400 tons; the wagon works, which turn out 
20,000 wagons yearly, have received orders for only 12,184 wagons, 
while the orders for locomotives represent searcely half of the 
producing capacity of the works: 
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THE NEW CARDIFF DOCK. 


THE new dock of the Cardiff Railway Company, which 
is to be formally opened to-morrow by his Majesty the 
King, forms an important addition to the already exten- 
sive equipment of the Bute Docks. It is one of four 
large extensions of dock systems in the Bristol Channel 
which have been under construction for some years past. 
One which we described in our last issue, the Royal 
Edward Dock at Avonmouth, will be open for traffic 
early in next year; but the others, the Alexandra Docks 
extension at Newport, and the new works at Swansea, 
will probably not be completed before 1909. 

The only port in the Bristol Channel which possesses a 
deep water lock, capable of being entered by vessels of con- 
siderable draught at low water of spring tides, is Barry 
Dock, and the completion of the new works at Cardiff 
will not alter the position of the latter port in this 
respect. This peculiarity of Bristol Channel ports is, of 
course, due to the exceptional rise of tide obtaining. 
The ordinary spring rise at Cardiff is 36ft. 6in., at Barry 
37ft. 6in., at Avonmouth 42ft., and at Newport 38ft. The 
rise of equinoctial tides is frequently as much as 47ft. at 
Avonmouth, and proportionally greater than the figures 
quoted above at the other ports. The tidal range at 
equinoctial tides, or the total vertical difference between 
high and low-water levels, is naturally even greater than 
the rise. 

The growth of the Bute Docks at Cardiff is somewhat 
renarkable, and has marked the steady growth of Cardiff 
during the past seventy years. The first dock constructed 
by the second Marquis of Bute—the West Bute Dock— 
was completed in 1839, at a cost of four hundred thou- 
sand pounds, and since then over four millions ster- 
ling have been spent on similar works by him and his 
successors. The first dock had a water area of 19} acres: 
in 1859 the total area of the docks was nearly 66 acres; 
in 1874, 78 acres; in 1887, on the completion of the Roath 
Dock, the water area was 111 acres; and now, with the 
New South Dock added, it is nearly 162 acres, with a 
total quayage of 45,840 lineal feet. 

The Roath Dock, the latest completed before the con- 
struction of the South Dock, is 2400ft. long, 600ft. wide, 
and 46it. deep from coping to dock bottom. The depth 
of water in the dock varies from 32{t. to 37ft. The inner 
lock is 600ft. long between inner and outer gates and 88ft. 
wide, and the dock possesses 7520ft. of quayage space. 

The following figures show the trade of the Bute Docks 
for each of the years following the opening of the several 
extensions and for last year :— 

Output of Welsh 
coalfield. 
Tons. 
3,000,000 
8,919,100 

14,173,148 
7,968,054 ... 27,355.250 
8,767,000 44,000,000 


The small increase in the export tonnage since 1888 is due 
to the construction of the Barry Docks, from which, in 1906, 
9.757,000 tons of coal were exported. The completion 
of the new dock at Cardiff will enable the Bute Docks very 
materially to increase the output of coal in the future. 

Sva embankments.—The construction of the new South 
Dock was authorised in 1894, but no work in connection 
with the dock proper was commenced before 1898, 
although for two or three years previously the dock com- 
pany had been engaged in reclaiming the actual dock 
site from the sea. This was done by means of the con- 
struction of a tipped slag embankment, about 7700ft. 
in length, on the line indicated in the plans— Figs. 
1 and 2. The formation of the embankment was 
a matter of some difficulty, owing to the mud banks 
on which it rests lying at a level at or below that 
of half tide and the great rise of tide. The thickness and 
soft nature of the mud, especially near the entrance to 
the South Dock, also occasioned trouble. At the southern 
end of the embankment the site was intersected by a 
number of ancient watercourses or reens which had silted 
up. and it was not an uncommon occurrence for the bank 
which had been brought up, say, 8ft. or 10ft. above the level 
of the mud, to have disappeared when the men resumed 
work next morning. The method of construction is 
shown in Fig. 3. Two parallel banks, about 80ft. apart 
centres, were formed of slag and scorie obtained from the 
old Pentyrch Ironworks, six miles distant. The banks 
exterded from a point to the south of the low-water pier 
in the entrance channel to the Roath Dock to a point on 
the foreshore near the southern end of the Roath Dock. 
The seaward or outer bank was first pushed forward in 
advance of the inner one, in order to allow locomotives 
and trucks to pass over the entire length of the embank- 
ment. The inner bank was afterwards completed, work- 
ing from both ends, and the space between the slag banks 
filled as the work proceeded with earth, clay, and lighter 
material, &c., brought in as ballast by ships. On 
one occasion, after the two banks had been closed, 
the tide flowed over the crest, and the impounded 
water burst the bank near the entrance to the 
new lock, the outrush making quite a deep channel. 
Sluices were placed in the repaired bank, but a burst 
again occurred in 1897. The area enclosed by this first 
embankment, which was built by the Cardiff Railway 
Company under the direction of Sir W. T. Lewis, was 
about 140 acres, and represented thesite of the new dock and 
its immediate surroundings. In June, 1898, a contract 
was entered into with Messrs. Topham, Jones and 
Railton, of Westminster, for the construction of the dock 
and a new outer embankment to enclose the first and 
reclaim the necessary area for quay space and rail tracks 
to the south-east and east of the dock. At the same time, 
the outer face of the first embankment was protected 
from the wash of the sea in rough weather by the deposi- 
tion of large blocks of stone from the Castelecoch and 
Pwil-y-pant Quarries. The outer embankment, the posi- 
tion of which is aiso shown in Figs. 1 and 2, and in section 
in Fig. 4, is about 600ft. seaward of the first embank- 


Imports. Exports. 


Tons. 
451 
146,761 


Tons. 

45 591 
1,609,078 
3,071,303 





ment, and about two miles in length. It was con- 
structed in the following manner:—A timber gantry, 
with rail level just above high water, was built and pro- 
vided with two rail tracks to carry locomotives, cranes, 
and wagons. A channel was then dredged on the sea- | 
ward side of the gantry about 12ft. deep and 30ft. wide at | 
bottom. The channel was filled with heavy stones side- | 
tipped from the gantry, and upon this the embankment | 
was formed, as shown in the cross section. ~The width | 
of the bank is 12ft. at top and 84ft. at the bottom, the 
average height being 32ft. above mud level. The stone | 
used in the construction of the outer bank was obtained 
from the same quarries as the heavy face stones for the | 
inner bank, and the latter were, after the completion of | 
the outer embankment, re-laid by a crane on its seaward 
face. The space between the two embankments 
was afterwards filled in with excavation from the dock 
and wall trenches, with the exception of a portion at the 
north-eastern side of the deck, which is left to be filled in 
later, when the area is required for use. An opening 


excavation had to be carried before a firm foundation 
could be obtained. An average of the three sections 
shows :— 


: [atae clay and silt 


.. 12ft. 

Blue cla: : . 123%. 

Clay and sand Ee egy ee ee 

> | Clay and gravel with bands of blue clay... ... ba 
[ger an sand sc Peat niet ae ef fo 
Gravel and marl 

Keuper marl ... 


In the course of excavating the communication passage 
between the new dock and the Roath Dock several 
upright trunks of trees about 2ft. high were found rooted 
in a black clay with stones just above the marl, the roots 
extending down into the red marl. These trunks were 
found at a level of 17ft. below Ordnance Datum. The 
surface of the marl in the dock varied from 9}ft. to 474ft. 
below Ordnance Datum. The gravel had the appearance 
of affording a good foundation, but on examination was 
found to be unreliable, as it was intersected by and lami- 
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Fig. 1—-GENERAL PL4N OF BUTE DOCKS 


some 300ft. in width has been left in tue outer.embank- 
ment abreast of this unfilled area to allow ingress and 
egress of the tide; a considerable quantity of siliand mud 
being left over the surface after every ebb. This process 
of filling is one which is familiarly known on the East 
Coast of England as “warping.” Both embankments 
were carried round the seaward end of the entrance lock, 
the material left on the site of the channel between the 
entrance arms or wing walls, which are referred to here- 
after, being re;noved by dredging and other means after 
the completion of the permanent entrance works. To 
enable the wing walls to be built, the construction of 
which involved cutting through the outer embankment, 
a concrete dam was built across the entrance lock at its 
sea end and founded on the apron. The temporary dam 
may be seen in the engraving, Fig. 13, on page 85. The 
removal of this dam is practically completed, the concrete 
below low water being blasted away by divers. 


Strata in excavation.—Fig. 5 shows the strata found 


in the dock and lock, and gives the levels to which the* crete, 


nated with a number ofjthin layers and pockets of clay of 
a soft nature, varying indepth from 12in. to 2ft.6in. That 
this material is unsuitable as a foundation for the heavy 
weights of the walls and machinery was proved by the 
| only instance where masonry was founded on the gravel, 
| a decided settlement taking place, fracturing the crown 
| of an arch, which had to be rebuilt. In all other cases 
| the walls are carried down to the solid marl. 
New South Dock.—The dock is 2550ft. in length, 800ft. 
in width, and 50ft. in depth from the coping to the dock 
| bottom. The whole of the walls throughout the work 
'and the outer embankment are coped or finished at a 
|level of 8ft. 6in. above H.W.O.S.T., or 28ft. above 
| Ordnance Datum. The foundations for the walls are on 
marl, at an average level of 25ft. below the dock bottom, or 
75ft. below the coping. The maximum depth to which the 


| foundations were carried in the case of the dock walls was 


88ft. The foundations and those parts of the dock walls 
| below dock bottom are constructed of 7 to 1. cement-con- 
Above dock bottom the whole of the walls are of 
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masonry, of blue Pennant stone grit chiefly from Pwll-y- 
pant quarries, near Caerphilly, about eleven miles from 
Cardiff. The normal width of foundation concrete is 
25ft. 6in., the maximum in the deepest parts being 30ft. 
The masonry wall has a projecting toe, with a curved 
batter towards the dock bottom—Fig. 6. From.a level 
of about 14ft. above the dock bottom the face is straight, 
with a batter of about 1 in 24 to within 15ft. of the coping 
level, at which point the face is corbelled out Sin. in 


3ft. 4in., and rises thence with the batter of 1 in 24 to/| 


the coping level. The face stones of the wall are roughly 
dressed to a flat face, and the whole of the masonry is 
set and pointed in Aberthaw lime mortar. Bideford sand 
was used for the mortar. The back face of the wall is 
formed with a series of offsets reducing the thickness of 
the masonry to 1lft. din. at a level of 3ft. below the 


coping. The coping stones are of granite, obtained, 
with few exceptions, from the Penryn quarries in 
Cornwall. 


The water area of the dock is 50} acres, and the length 
of the quay space 6700ft. The depth of water in the 
dock at H.W.O.S.T. is 41ft. 6in., the dock bottom being 
5ft. below L W.O.S.T. 
steam excavators, of various types, and hand labour 





In excavating the dock both | 
| the dock coping, and the inner sill 47ft. 


were employed. The spoil wagons were hauled to the | 


between the outer and inner gates, and is 90ft. in width in 
the clear; an intermediate pair of gates is provided. | 
The sills of the outer and middle gates are 50ft. below | 


Dock. Centre of Dock. lock 
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Fig. 5-STRATA OF THE DOCK 


At ordinary | 
spring tides these levels allow of a depth about 41ft. 6in. | 








| side. 







and Co., Limited. Each leaf of the gates weighs 
about 260 tons. The heel posts are formed by re- 
turning the steel plating, stiffening it for the purpose. 
The gates travel on cast steel roller paths, and are opened 
and shut by direct-acting hydraulic rams, fixed in masonry 
chambers built in the lock. Only one ram is fitted to 
each gate, the pressure being applied near the top member 
and at a point less than one-third the distance between 
the heel and mitre posts. The rams are designed to 


| work the gates at a minimum pressure of 600 Ib. per 


square inch. The principal dimensions of the gates are 


' as follows:—Length from centre of heel post to mitre 


post, measured along the sill, 50ft. 64in.; height from to 
of sill to gangway, 50ft. 6in.—except inner gates, whic 
have a height of 47ft. 6in.—radius of heel post, 2ft.; 
radius of roller path, 43ft. 6in. A foot gangway of excep- 
tional width is provided over each pair of gates. The 
lock and gates are shown in the engravings on page 34. 
Graving dock entrances.—It is proposed in the future 
to construct two graving docks at the south-west end of 
the dock on a site adjoining the entrance lock on its west 
The entrances for these docks have already been, 
formed in the south-west wall of the dock, and are tem- 
porarily closed by a concrete dam, which may be seen 
in the engraving on page 35. The wall of the No.1 
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depositing areas. The whole of the excavation for the 
dock and lock walls and for the entrance wing walls 
was done in timbered trenches. The engravings on 
page 35 show the method of excavation and the tim- 
bering of the trenches. The contractors had an ex- 
tensive pumping plant on the works for the purpose 


of dealing with water in the trenches and other excava- | 
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Fig. 3—-SECTION OF FIRST EMBANKMENT 


tions. The water pumped averaged 90,000 gallons per 


hour, but this ‘average was. frequently much exceeded, 
and the plant provided was capable of dealing with | 


double the volume. 

Communication passage.—Axv the north-east end the 
dock widens to 1000ft., so as to afford greater facility in 
turning vessels of exceptional length. At the north-east 


corner of the dock a passage communicating with the | 
‘oath Dock has been constructed. The passage is 90ft. | 
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Fig. 4—SECTION OF OUTER EMBANKMENT 


PLAN OF THE NEW SOUTH DOCK AT CARDIFF 
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inner sill. At neap tides the depths will be about 9ft. 6in. 
less. The lock is constructed with a concrete invert, | 
faced with four rings of brick, the top ring being Stafford- 
shire blue bricks throughout, and in places where the 
invert is exposed to a rush of water two rings are of blue 
bricks. 

The locking is effected by means of sluices built into 
the masonry walls; there are four sluices to each pair of | 
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Fig. 6—THE DOCK WALL 


in clear width at the south end, widening to 99ft. at the gates, the openings to the sluices being Sft. by 10ft. The | 
north end; it is spanned by a swing bridge, carrying two | water is controlled by means of greenheart paddles work- | 
tracks of railway, and a steel ship caisson is provided for | ing in granite chases. The sluices are lifted by hydraulic | 
closing the passage betwéen the docks when required. | rams, each of which has a dead lift of about 40 tons. The | 


caisson, which can be placed so as to take the water | are of Cornish granite. A single line swing bridge spans 


Two sills are provided in the passage for receiving the | sills and hollow quoins of the lock, as well as the coping, | 


pressure on either side. The side walls of the 
are similar to those of the new dock. 
- Entrance. lock.—The, sea lock has a length 


of 850ft. | 


passage | the lock near its sea end. | 


* The lock gates shown in Fig. 7 are of steel, and were | 
built and erected by Sir W. G.: Armstrong, Whitworth | 


concrete throughout. No.1 graving dock will have an 
entrance 85ft. in width, and 33ft. deep below coping level. 
The entrance to No. 2 dock is 75ft. wide, and 33ft. deep. 
Entrance channel.—From the sea wall of the entrance 
lock two wing walls have been constructed to form a 














Fig. 7—THE LOCK GATES 


funnel-shaped‘approach to the lock at the head of the 
dredged channel and to serve as terminals to the outer 
stone embankment where the entrance channel cuts 
through it.‘ +These wing walls are of cement. concrete. 
The east wall is 500ft. in length, and the west wall 240fk! 
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Fig. S-ARMSTRONG COAL HOISTS 











Fig. 10O-LEWIS-HUNTER COALING CRANES 








Fig. 11—ENTRANCE’ LOCK 


The coping level is 8ft. 6in. above H.W.O.S.T., and the 
walls are carried to an average depth of 7Oft., and 
founded on the marl. The average bottom width of the 
concrete is 34ft., and at the top the walls are 13ft. 10in. 
thick. The sea face hasan uniform batter of 1 in 24, and 
the back face is stepped. The walls are granite coped. At 
the dredged level the face of the wall is set back 8in. behind 
the foundation concrete. The concrete in the walls is 7 to 
1, with a face, above low water level, 6in. thick of 4 to 1 
concrete formed of granite chippings and cement. Fender 
piles are attached to the walls at intervals of 10ft. 
are of pitch pine 12in. by 12in., and project 4in. beyond 
the face. The outer end of the east wall is protected by 
a dolphin head of greenheart piles. The new entrance 


channel is dredged to a level of 7ft. below L.W.O.8.T., or | 


52ft. below the coping level of the walls. The main 
entrance channel of the river Taff has been widened and 


These | 











‘Fig. 12—POWER HOUSE AND FUTURE ENTRANCES 


deepened throughout by dredging through the Cefn-y- | junction passage is 27ft. wide between the girders, and 
Wrach and the Cardiff Flats. The dredging operations | provides also for cart and foot traffic. The opening 
have involved the removal of over six million cubic yards | machinery is hydraulic, and was made by Sir W. G. Arm- 
of material. | strong, Whitworth, and Co., Limited. In swinging, the 
Caisson.—Lhe caisson used to close the communication | bridge is first lifted by a hydraulic ram beneath the 
passage between the new and the Roath docksis designed | centre pivot, and turned by means of two other hydraulic 
to fit both caisson sills in the passage and the two caisson | rams actuating chains working on a steel drum attached 
sills in the new entrance lock as may be required. It is | to the bridge girders. The bridge over the entrance lock 

constructed of steel, and was built by the Mountstuart | is similar, but has only one rail track. 
Dry Docks and Engineering Company, of Cardiff. The | Import sheds and cranes.—The north-west side of the 
principal dimensions are:—Length on keel, 92ft. 8in. at dock will be reserved for import traffic, while the export 
bottom; extreme beam, 25ft.; breadth of roadway deck, | trade, chiefly coal, is to be dealt with on the south-east 
18ft.; depth from deck to bottom of keel, 48{t. 6in. | side. On the import side two large steel transit ware- 
Swing bridges.—The two swing bridges erected in con- | houses—Fig. 2—have been erected, one 300ft. by 80ft., 
with a single floor, and the other of the same dimensions 


nection with the new dock, have been built by Messrs. 
Handyside, Limited, of Derby. They are of bowstring | in plan, but with two storeys and a cellar, forming three 
fleors in all, For working in connection with these sheds 


type, with N braeing. The double-track bridge over the 





-900 : JO'STIVM- HLMOS* YOs  HONSYL—81 “314 NOILONYLSNOD YSGNN WIWM YOCa-Si “314 

















4900 3HL NI NOILVAVOX3- bi “314 WVG 3L3YONOD AYVHOdW3L ONY YOO1 SONVHLNS—E1 ‘214 


—< 
pea 
pea) 
Hm 
— 
fe) 
a 
pea] 
Ba 
pee 
eH 











(7g abnd aes “wondrsosep 10g ) 


Jury 12, 1907 


GH41IGuvo LV WO0d HLNOS MUN DHL 











36 


THE ENGINEER 


JULY 12, 1907 








four electric cranes have been provided. They are of the 
pedestal type, running on four wheels, and were built by 
Messrs. Stothert and Pitt, of Bath. The working load is 
2 tons at a radius of 45ft.in the case of two cranes, and at 
55ft.in the remaining two. The cranes have lifting, slewing, 
and derricking motions operated by independent motors, 
and traverse on rails laid to 13ft. 6in. gauge. The 
cranes have the following speeds with maximum loads :— 
Lifting, 200ft. per minute ; slewing, 400ft. per minute on 
circle of crane hook; derricking, 15ft. in 25 seconds. 
Four 2-ton hydraulic pedestal cranes of the centre pillar 
type, constructed by the East Ferry-road Engineering 
Company, of Millwall, are also installed on the North- 
west Quay of the dock. The duty of these cranes is 
similar to that of the electrically-driven cranes, and both 
types span a 4ft. 8}in. railway track with 15ft. headway. 
The two parallel installations of electric and hydraulic 
cranes have been provided, among other reasons, for the 
purpose of affording a comparative test of the two 
systems. 

Coaling appliances.—Four hydraulic coaling cranes of 
the “‘ Lewis-Hunter” type have been erected on the 
export side of the dock, together with four hydraulic coal 
hoists. The former are constructed by Messrs. Tannett 
Walker and Co., and the latter by Sir W. G. Armstrong, 
Whitworth and Co. Provision has been made for erect- 
ing over double the number of these cranes and hoists 
when the increase in coal shipments demands the 
extension. The coal cranes and hoists are generally 
similar to those already at work on the Roath Dock 
Wharves, and have been fully described by Mr. H. S. C. 
Ree, the engineer to the Cardiff Dock Company, in a 
paper read by him before the Institution of Mechanical 
Engineers at the Cardiff meeting in 1906. Two of the 
coaling cranes are capable of lifting 18 tons each, and the 
two others each lift 20 tons. The two first are constructed 
to work with a special pit so arranged thata 20-tor wagon 
of coal can be tipped at one operation. The coal is 
delivered through a double shoot into two boxes, each of 
10 to 12 tons capacity, and these are then lifted and dis- 
charged in the usual way. The coal cranes are shown in 
the engravings on page 34. The Armstrong hoists, which 
are shown in the illustration, Fig. 9, are capable of 
dealing with loads of 23 tons—two with a lift of 55ft. and 
two with 60ft. lift from the coping level to the butt 
of the shoot. Each hoist has a turntable, with five roads 
converging. All the coal hoists and cranes on the new 
dock are of movable type, and weigh about 210 tons each. 

The line of rails carrying the crane and hoist wheels on 
the front or dock face is laid on the dock coping itself, 
and thus has ample support. To support the rear line of 
rails carrying the heavy load of the cranes and tips, 
ferro-concrete piles on the Hennibique system have been 
driven through the filling between the walls and the 
underlying strata into the marl. Some of these piles are 
66ft. in length. They are 15in. by 15in. in section. The 
piles are driven in pairs 30ft. apart, and support two ferro- 
concrete beams, on top of which there is a ferro-concrete 
tloor carrying the crane rails. A good deal of ferro-concrete 
work has also been used in the construction of the pits for 
the coaling cranes, the beams and floors of which rest 
on piles about 55ft. long and 14in. by 14in.in section. The 
system of railway tracks for dealing with the coal traffic 
on the export side of the dock is admirably planned and 
laid out with inclines to facilitate che running of the 
loaded and empty trucks with a minimum of power 
expenditure. A range of weighbridges and huts is con- 
structed in rear of the cranks and hoists, one of each to 
every set of converging roads, and every truck is weighed 
both full and empty. The whole of the capstans for work- 
ing the traffic on the wharfs are hydraulically driven. 

Power and pumping station.—The hydraulic power 
station and pumping house are situated on the south- 
east side of the entrance lock, and are constructed of 
brick. The foundations for the buildings are on newly 
made ground, and a large number of ferro-concrete 14in. 
by 14in. piles have been driven to carry them. The piles 
range from 55ft. to 60ft. in length. The floors of the 
engine and boiler houses are laid below ground level, and 
are of ferro-concrete capable of carrying the loads of the 
machinery independently of.any other support. 

The centrifugal pumps, hydraulic engines, boilers and 
other mechanical appliances are fully described in Mr. 
Ree’s paper referred to above. A difficulty, which has 
been experienced for many years past at the Bute Docks, 
is in dealing with vesseis during neap tides and in very 
dry weather. The dock system has hitherto been supplied 
with water, at other times than at springs, by means 
of a culvert from the river Taff; but when the river 
is low no water. passes through this. It was therefore 
decided to erect large pumping plant in connection with 
the new works, in order to keep the water level up to 
that of high water spring tides. This pumping plant 
is believed to be the largest of its kind applied to dock 
works in the world, and consists of three centrifugal 
pumps constructed by Messrs. W. H. Allen and Co., 
of Bedford. Each pump has a disc 7ft. 6in. diameter, 
and is driven by a 1000 horse-power triple-expansion engine. 
Each has a discharge pipe 60in. in diameter, and two suc- 
tion branches 42in. in diameter. The pumps will gach 
raise at their maximum lift about 100,000 gallons of water 
per minute, or, when the three pumps are working to- 
gether, 1300 tons of water per minute. The sea culvert for 
the supply is over 900ft. in length and almost semicircular 
in form, and 16ft. 6in. in height, with a minimum width of 
13ft. 6in. The inlet end of the culvert is in the face of 
the sea wall of the entrance lock—Fig. 2—and is protected 
by a strong wrought iron grid to prevent floating material 
getting intothe pumps. The centrifugal pumping plant is 
of sufficient capacity to keep the water level of both the 
new dock and the Roath Dock at maximum level. 

To overcome.any difficulty that might have been expe- } 
rienced from the discharge of such a large volume of 
water direct into the dock, a discharge chamber has been 
constructed behind the dock walls. This chamber is 





52ft. by 10ft., and 16ft. 6in. deep. It has four openings 
in the bottom, each 8ft. by 6ft., communicating with the 


dock. On the pumps discharging into this chamber a 
head of water is created which forces the water in a 
steady stream through the openings. The hydraulic 
power plant consists of two horizontal compound tandem 
hydraulic pressure accumulating engines, each capable of 
producing 350 indicated horse-power at the pumps, at 50 
revolutions per minute, with 120]b. steam pressure, working 
against a hydraulic pressure of 8501b. per square inch 
in the accumulators. The engines were constructed by 
the East Ferry-road Engineering Company, of Millwall. 

The boilers are five in number, constructed by Messrs. 
Babcock and Willcox. 
heating surface, and is fitted with a superheater capable 
of imparting from 100 deg. Fah. to 120 deg. Fah. of super- 
heat to the steam. ‘The working pressure of the boilers is 
180 lb. per square inch. 

Lighting.—The lighting of the new works throughout 
is by means of high-pressure coal gas; the lights are 
erected on tall standards at intervals around the dock. 

Cost of works.—The total expenditure on the new works 
has been approximately two and a-half million sterling. 
This sum includes the cost of dock equipment as well as 
of the constructional works. 

The outer embankment contains approximately 780,000 
cubic yards of stone, and is about two miles in length. The 
volume of excavation dealt with in the dock and other 
works, excluding the dredging of the channels, is about 
34 million cubic yards, all of which has been used'as 
filling in the work. 

In addition to the illustrations referred to in the de- 
scription, a general view of the new dock from the sea is 
shown in Fig. 8. 

The designs for the new dock works were prepared by 
Mr. G. N. Abernethy, M. Inst. C.E., of Westminster, an 
the late Mr. C. L. Hunter, for many years engineer to 
the Cardiff Railway Company. On the death of the 
latter in 1902, Mr. H. 8. C. Ree, M. Inst. C.E., formerly 
the resident engineer, was appointed joint engineer for 
the new works with Mr. Abernethy, and engineer to the 
Cardiff Railway Company. The managing director of 
the company is Sir W. T. Lewis, Bart., under whose care 
the Bute Docks have steadily grown to their present size 
and importance. The contractors for the construction of 
the outer embankment, dock, lock, power-house, and 
wing walls, are Messrs. Topham, Jones and Railton, of 
Westminster, for whom Mr. J. Stevenson, Assoc. M. Inst. 
C.E., has acted as agent througheut the contract. The 
contractors’ engineer is Mr. H. W. Clarke, Assoc. M. Inst. 
C.E. Weare indebted to Mr. Abernethy, Mr. Ree, Messrs. 
Topham, Jones and Railton, and Mr. Stevenson for the 
use of the photographs and plans from which the illustra- 
tions have been prepared, and for much information. 





NOTES FROM SOUTH AFRICA. 


(By our South African Representative. ) 
JOHANNESBURG, June 10th, 1907. 


THE seventh annual meeting of the Transvaal Institute of 
Mechanical Engineers was held on the 8thinst. The Council’s 
report, whilst not showing such a satisfactory increase as in 
previous years, due to local depression, showed that the In- 
stitute was steadily progressing. At the end of the financial 
year there were 7 life members, 263 members, 113 associate 
members, and 55 student members. ‘The capital fund has 
been increased by £100, and stood at over £600. An interest- 
ing feature of the report was the statement that a series of 
student members’ meetings has been arranged, when 
students will be encouraged to present and discuss papers 
dealing with local engineering work. 

The address given by the retiring hon. president, Mr. H.C. 
Behr, consulting engineer to the Consolidated Goldfields of 
South Africa, was an interesting one, dealing as it did 
with the most important of the engineering works in which 
his house will be interested during the next two years. Mr. 
Behr spoke most sympathetically of the Victoria Falls Power 
Company’s undertaking, not from the point of view of the 
scheme for bringing electric power from the Victoria Falls 
to the Rand—which scheme now appears to be shelved for 
many years to come—but on the score of the big steam plant 
to be erected on or near the Rand and set to work by the 
end of 1908. Mr. Behr foreshadowed that the current sup- 
plied by- this plant would be used on the majority of the de- 
veloping mines, on the plants to be erected in the future, 
for all purposes except driving the main hauling engines. 
He inferred that the charge per horse-power would be slightly 
higher than it would be were the ordinary steam-driving 
engines, directly connected to a line shaft, erected, but 
stated that the increased facilities due to the electric driving 
being accomplished by motors driving units of ten stamps, 
stoppages being reduced to a minimum, would more than 
compensate for the slight inorease of power charges. The 
new 300 stamp mill for the Simmer Deeps, Limited, which 
has been ordered this week from Messrs. Fraser and Chalmers, 
Limited, of Erith, will be driven in this manner. A further 
novel feature in this mill will be that the cast iron anvil 
blocks between the mortar boxes and foundations, which have 
been so extensively adopted on the Rand during the past four 
years, will be dispensed with, and the mortar boxes will be 
placed on the concrete foundations, with only the ordinary 
sheet of rubber interposed. The experiment has been tried 
with five stamps in the Simmer East Mill for the past twelve 
months, and when the mortar box was lifted a few days 
since, both the rubber sheet and the concrete were found to 
be apparently in the same condition as when the mill started. 
The saving by dispensing with the anvil blocks on the Simmer 
Deeps 300-stamp mill will be from £6000 to £9000 in capital 
outlay. : 

Mr Behr referred to the experiments which are being 
carried out at the Simmer Deeps to ascertain whether a more 
suitable furnace could not be designed for the combustion of 
the bituminous and semi-bituminous coals used on the Rand 
as fuel. He stated that in many, if not most, of the boiler 
furnaces the gases rising from the bed of fuel are partially 


| chilled below the point of —_ by coming into contact with 


the cold metal surfaces of the boiler before they are completely 
combined. The experiments are being conducted with a 
Dutch-oven type of furnace, and, so.far, the results have uni- 
formly been in favour of this type of furnace, the saving having 


been from 6 to 11 per cent. with three different classes of | po: 


coal. He also suggested that experiments should be made 


Each has 4780 square feet of |- 


with forced instead of induced draught, as an over-pressure 
would prevent an infiltration of air through the furnace 
settings, in addition to the gain to be expected from a denser 
air supply. ; 

Amongst other items referred to in the address were :— 
The early erection of two underground. hoisting engines 
to be operated by the ‘‘Cummings’’ high-pressure return- 
pipe system of compressed ait; a plant of an hydraulic 
tailings elevator at the New Heriot, invented by Mr. A. M, 
Robeson; and a forthcoming test on a new twin-tandem 
compound cone drum winder hoisting from a depth of 4400ft. 
at the Jupiter Mine. - 

There are no further developments as regards the miners’ 
strike. Daily increasing numbers of men, are returning to 
work. The month’s output is practically unaffected, the 
return being for May, £2,227,838, as against £2,281,110 for 
April value of gold won. The April return was for thirty 
days as against thirty-one-days in May, so that the output 1s 
a decrease per day of £1719. There has béen a decided in- 
crease of profits, due principally to the fact that there have 
been fewer white men employed underground, and, as a con- 
sequence, wages have been saved. A large number of miners, 
estimated at 10CO to 1200; have left the country, and are 
being replaced by Boers. Asa consequence of the unexpected 
—from the miners’ point of view—termination of the strike, 
considerable bitterness has been engendered, and there are 
increasing numbers of outrages on the so-called ‘‘ blacklegs,’’ 
otherwise matters have resumed their accustomed tenour. 








HALF-YEAR'S SCOYTISH SHIPBUILDING. 


DurinG the half-year just closed the new tonnage put 
afloat from Clyde and East Coast of Scotland yards reached 
the large total of, roughly, 326,000 tons gross—‘‘ register ’’ 


d | and ‘‘ deadweight’ being to some extent undefined—which 


is some 34,500 tons short of the total for the corresponding 
period of last year, which embraced such leviathans as the 
Lusitania, the Agamemnon, &c., and constituted a firm 
‘‘ record ’’ in the history of Clydesideoutput. To the present 
six months’ Clyde output, January contributed 24 vessels 
of 35,300 tons ; February, 22 vessels of 42,000 tons; March, 
17 of 44,000 tons; April, 35 of 59,000 tons; May, 40 of 62,250 
tons; and June, 33 of 60,500 tons. For the Clyde this makes 
a grand total of, approximately, 303,000 tons; the difference 
between this figure and the one above given for the whole of 
Scotland constituting the not inconsiderable increment due 
to the industry of other districts than the Clyde. The total 
for the whole of the districts for the six months period on 
this occasion is certainly a record in the general scale of in- 
creasing output; but, owing to the exceptional circumstances 
of last year’s doings, as above indicated, even this year’s re- 
sult is short of last year’s by about 35,000 tons. A number 
of vessels notable as to tonnage and power has been sent off 
the stocks during the six months period—of which we may 
name the Inflexible, of 17,250 tons; the Heliopolis, of 12,000 
tons; the Corsican, of 12,000 tons; the Indomitable, of 
17,250 tons ; and the Voltaire, of 8100 tons; but the volume 
of work has to an unusual extent been contributed to by a 
large number of medium and small-sized craft, such as 
coasters, trawlers, and drifters. Vessels of exceptional 
character—turbine-propelled and otherwise—have, of course, 
been items in the output, but of these details at this time are 
needless. Fresh contracts to fill the berths vacated have, 
on the whole, been forthcoming, notable among which are :— 
A 9000-ton mail and passenger steamer for the P. and OU. 
Steam Navigation Company, booked by Caird and Co..,, 
Greenock ; an 8000-ton steamer for the Union Steamship 
Company, of New Zealand, by William Hamilton and Co., 
Port Glasgow ; a 7000-ton steamer for Patrick Henderson and 
Co., Glasgow, by William Denuy and Brothers, Dumbartun ; 
a twin-screw steamer of 11,500 tons for the Pacific Steam 
Navigation Company, by William Beardmore and Co., 
Dalmuir; a 10,000-ton steamer for the Allan Line, by Alex. 
Stephens and Son, Linthouse; a 10,000-ton steamer for 
Fratelli Cosulich, of Trieste, by Russell and Co., Port 
Glasgow; a 10,500 cargo steamer for Houlder Brothers, 
London, by Charles Conneli and Co., Scotstoun, &c. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments haye been made at the Ad- 


miralty :— 

Engineer-Com ders.—L. J. St ph , to the Prince George, 
adaitional, to assist Engineer-Captain, appointment to Bartleur 
cancelled; E. G. P. Moffett, to the Pembroke, additional, for 
charge and distribution of working parties of engine-room ratings, 
and for charge of dept steamboats; T. W. Christian, to the 
Victory, additional, for the Bellerophon; A. S. Crisp, to the 
Vivid for the Temeraire; and H. Lashmore, to the Victory, 
additional for the Swift, all for service on the staff of Admiral 
Superintendent of Contract-built Ships; L. J, Stephens, to the 
Bartleur, additional, to assist Knogineer-Captain regarding 
contract-built ships, and for charge of record parties; and T. H. 
Turner, to the Forte; R. Bryan, to the Psyche, on recommission- 
ing; E. Swinney, to the Royal Arthur, additional, for the Pandora, 
on recomuissioning: J. E. Lancashire, to the Pioneer; W. R. 
Davies, to the Pyramus; and C. F B. Pendleton, to the Flora, on 
recommissioning ; and C, V. Hardcastle, to the Doris, on recom- 
missioning. 

Engineer-Lieutenants.—S. M. B. Laverne, to the Leander, 
additional, for the Bullfinch; T. G. R. Davies, to the Vivid, 
additional, for the Agamemnon ; and H. Wormell, to the Berwick, 
lent, temporary ; E G. Pallot, to the Pembroke, for the Inflexible ; 
and F. R. Goodwin, to the Victory, for the Invincible, for service 
on staff of Admiral Superintendent of Contract-built Ships ; M. C. 
Johnson, to the Blenheim, additional for the Griffon; and L. W. 
Swift, to the Crescent ; J. Dawson, to the Spanker ; and H. Evans, 
to the Orion, for the Foam; Henry Evans, to the Victory, 
additional, for four months’ study in France, appointment to 
Orion, additional for Foam, cancelled; W. S. Damant,. to the 
Victoria and Albert ; and E. J. Connors, to the Ariadne; R. W. 
B. Andrews, to the President, additional, for service in N.O.D.; 
E. P. Soper, to the President, additional, to assist Engineer 
Inspector of Gun Mountings at Elswick ; A. S. W. Durston, to the 
President, additional, to assist Resident Overseer at Woolwich in 
the inspection of gun mountings; and W. B. Lakeman, to the 
President, additional, to assist Engineer Overseer in inspection of 
gun mountings at Messrs. Vickers’ works, Barrow; H.C. R. 
Johnson, to the Carnarvon, temporary, on. completing ; L. M. 
Hobbs, tothe Cumberland ; A. W. Hughson, to the Drake, additional. 
to assist Engineer-Commander on the staff. of ‘the Rear-Admiral; 
H. G. W. Haddy, to the Sentinel, temporary, on comrleting ; and 
8. R. Lewis, to the Flora, on recommissioning ; and H. D, Robin- 
son, to the Crescent. . 
ineer-Sub-Lieutenants.—W. Waters, lent the Essex, tem- 


E 
aay, on completing; F. J. Drover and M. Martin to the 








Crescent, 
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RAILWAY MATTEBS. 





From 1898 to 1905 the tractive power of passenger 
locomotives in the United States has increased from 15,250 Ib. to 
24,648 lb., an increase of 55-6 per cent. 


Tuer Halifax Town Council have authorised the Tram- 
ways Committee to extend the loop line at Mason Green, on the 
Illingworth section, at an estimated cost of £433. 


Tue East Indian Railway Company has given the usual 
donation of Rs. 500 for the purchase of English garden seeds, to be 
distributed to the staff, with the object of encouraging station 
floriculture. 


Tue New Canadian Pacific Railway Trans-Canada 
service of ninety hours across the Continent cuts down the journey 
round the world to forty and a-half days. It will, it is suid, be the 
fastest route at present around the globe. 


Tue total income of the Hastings Corporation's electric 
supply undertaking for the past tinancial ya r amounted to £19,766, 
the expenditure-being £9160, and the gross profit £10,606. The 
net profit after paying all charges was £199, 


Ir is reported that as a result of the discovery made 
recently of a defect in the steel of the lyddite shells, orders have 
been issued that the firing of all lyddite shells at artillery practice 
is to be suspended until further notice. In the meantime shrapnel 
shells will be used instead. 


Ir is expected that within the year the number of 
Lendon County Council electric tramway cars will be increased 
from 700 to 1 The Highways Committee propose to erect a 
central repair d-pét at an estimated cost of £104,000, with 
£16,000 for plant and tools. 


In a report on the proposed cross-Channel ferry steamers, 
Sir William White expresses the opinion that there would be no 
difficalty in est -blishing a successful railway steam-ferry service 
between the ports of Stranraer and Larne, provided that the neces- 
sary expenditure is incurred. 


Ir is reported from Peking that it is proposed to obtain 
a loan from France for the construction of the Szechuen-Hankow 
Railway. The new ronte is to penetrate Hanchungfu and 
Kaifongfu, then joining Lukyang and Chingtufu. The line is 
to be finished within five years. 


DurineG the latter part of 1906 and the early part of 
1907 the famine in East and South-Eastern Russia caused a great 
dearth of grain trucks. The Russian Governinent authorised the 
appropriation, for relief purposes, of eight out of every ten grain 
trucks, thus causing a serious shortage for export purposes. 


A sHoRT time ago an agreement was signed betweerf 
the South Metropolitan Tramways Company and the Corporation 
of Croydon for a through service of cars between the Crystal 
Palace High Level and (rvydon, and Croydon and Penge entrance 
of the Crystal Palace. The service has now commenced running. 


Tut Minister of Public Works in Brazil has definitely 
approved the plan of the railway from Saycan to Sant’ Anna do 
Liviamento. e has also approved the plans for the construction 
of two steel bridges—one over the river Taquary and the other over 
the Santa Maria. The latter bridge, it is said, will be one of the 
largest in Brazil. 


Ir is stated that the driver of a freight train standing 
in the Gare du Nord Station, Brussels, went mad, and started the 
engine at full speed on the line to Antwerp. Regardless of signals, 
the train had passed several stations and had reached Mechlin, 
when the fireman succeeded in overpowering the driver and 
shutting off steam. 


Tue work of constructing the tramway extension from 
Stonebridge to Wembley has been commenced. Owing to difficul- 
ties with the frontagers in connection with the widening of the 
tirst part of the route, the piece between the Stonebridge terminus 
and Dead Man’s Hill has not yet been touched, but already the 
lines have been laid right over the hill. 


Tut Highways Committee of the London County 
Council have intimated that if the Hackney Borough Council 
would consent to the tramways in Mare-street and Clapton 
High-road being reconstructed on the overhead trolley system, 
they would be prepared to recommend that the electrification of 
the line be i diately p ded with. 


Tue manager of the Belfast Corporation Tramways 
has presented to the Tramways and Electrical Committee a report 
pon proposed extensions of the electric tramways, the estimated 
cost being £108,000. A further extension to Ligoneil is not 
included in this estimate, but is to receive early attention. An 
inquiry is to be held this week into the Corporation’s application 
for sanction to borrow £75,000 for electric supply purposes. 


WE are informed that the Engineering Section of the 
British Association ‘will visit Coalville, Swannington, Bagworth, 
and the heart of the Leicestershire coalfields on Saturday, 
3rd August, leaving the London-road Station, Leicester, at 
11.52a.m, and arriving at Coalville at 12.15. An interesting series 
of visits will then take place, the party being conducted by Mr. 
Clement R. Stretton. Programmes will be issued in due course, 


Tue short line from Bilbao to Lezama stopped running 
some five years ago, and it was decided to re-build and drive 
tunnels at a lower level to reduce working cost and inspire more 
public confidence in the railway, on which several fatal accidents 
had occurred. Difficulties in forced expropriation of the land 
required have caused great delay. It is expected that a satisfac- 
tory settlement will be come to soon and that the new line will be 
opened during next autumn. 


An official note published in the Eygptian Gazette 
contains interesting oe of a German passenger engine 
running experimentally on the Egyptian State Railways with a 
feed-water heater. A feed-pump draws water from the tender and 
forces it into a vertical cylinder placed between the driving wheels. 
When warmed the water into a second heater situated above 
the forward truck, and finally to a third heater on the off-side. 
The exhaust steam from the main steam chests exhausts into this 
portion. 


Tue Rayak-Homs-Hama Railway, Turkey, was com- 
pleted to Aleppo and open for traffic early in October, 1906. It is 
i‘ single broad-gauge line, linked at Rayak to the Beirut-Damascus 
rarow gene railway. It traverses a fertile country, is 231 
kiloms, lorg, and has a kilometric guarantee of 12,500f. charge- 
able’gn the revenue of the Damascus vilayet. Its extension north- 
wards to Tell-Habesh, 8 miles east of Killis, has, it appears, been 
decided upon and will be carried out in the near future, as well 
oe ne joining Bulgurlu to Adana and Adana to Tell- 

abash, 





_A PRoJecT is on foot for organising a new transporta- 
tion line between Berlin and St. Petersburg, in which electric 
traction will figure to a large extent. This consists in running an 
electric railway between Stockholm and a port lying on the south 
coast of Sweden, for instance Trolleberg, and a steam ferr 

between the latter port and Sassnitz on the German. coas 

passing by the island of Riigen. From the German port there 
would be an electric rail leading to Berlin. On the other 
hand, a steam ferry line would be established between Stockholm 
and the port of Abo, in Finland, from whence an electric railway: 


NOTES AND MEMORANDA. 


A pry battery which can be recharged, so the manu- 
facturers state, in two minutes by the use of a simple apparatus, 
is being placed on the market. 


Tae annual cut of hardwoods in America is now about 
five billion feet, consisting of approximately 43 per cent. oak, 12 per 
cent. poplar, 9 per cent. maple, and lesser amounts of numerous 
other species, 


Ir is stated that a peasant in Achaia has found an 
ancient gold ring of the Mycenen period, with a gold chain 
attached to it upon which fourteen figures of marvellous workman- 
ship are engraved. 


THE newly formed Caravan Club proposes to build 
vehicles for its members at a cost of anything between £100 to 
£2000, equipped with every necessity or luxury—according to 
price—for four people. 


Ir is not generally known that with regard to fatal 
accidents in coal mining, England has a lighter percentage than 
Germany, and a much lighter one than America, although we do 
not stand quite so favourably as France and Belgium. 


Tur experience of American mine superintendents 
has shown that on narrow gauge, with locomotives, motors and 
cars of short wheel base and with sharp curves, it is best to widen 
the gauge of the track in. for each 24 degrees of curvature. 


TELLURIUM, states the Engineering and Mining Journal, 
is an element almost without use in the arts; small amounts are 
used in medicine, but the output of one large copper refinery for 
one day would, it is said, teak a large chemical supply house with 
enough tellurium to last a year. 


Tue rise in the price of platinum, says the American 
Machinist, is one of the phenomenal features of the advance in the 
values of metals in the past two years. The Ural District of Russia 
is the source of nearly 90 per cent. of the supply. In 1906 platinum 
reached a price five times that of 1890. 


AccorDING to the Scientific American, a new German 
composition is to take the place of cedar in lead pencils. The 
principal ingredient of the substitute is said to be potatoes. The 
pencils are now being manufactured, and soon will be on the 
market. It is estimated that to manufacture these pencils will 
take about half of the time required to make cedar pencils. 


Tuer tunnel under the Detroit River, connecting Detroit 
and Windsor, Ont., and which is being built by the Michigan 
Central Railroad, is to be electrically operated. The tunnel is 
comprised of two separate iron tubes laid at a depth of 65ft. below 
the surface of the water. The section to be operated by electricity 
is a trifle over four miles long, and with the yards totals 15 miles of 
single track. 


Te Italian naval authorities have decided to sell or 
break up a number of battleships and other vessels during the five 
years 1907-12. The list comprises twenty-one ships of various 
classes, including the Duilio—launched in 1877—and the Andrea 
Doria—launched in 1891—as well as numerous to 0 boats. 
With the proceeds, which are estimated at about £260,000, the 
Government intend to make large purchases of coal for the Italian 
navy. 

Tue canalisation of the Upper Rhine, between Stras- 
burg and Basie, is necessarily insisted upon by all who aim at the 
ideal of a through navigation from Rotterdam to Basle. The 

h offers able difficulty, because of the fall of the river, 
which from Constance to Strasburg is said to be as great as from 
Strasburg to the open sea, brings with it considerable amounts of 
—- so that the navigable waterway is constantly being 
shifted. 


TEN years ago, states Cassier’s Magazine, the incan- 
descent mantle was a chemical speciality, manufactured in small 
quantities, with comparatively small capital, but, nevertheless, it 
was a fairly profitable undertaking. The work was mostly done 
by band, and no expensive plant was erected. To-day, however, 
avery large capital is invested in the incandescent mantleindustry. 
It gives employment to many operatives, and the daily production 
of mantles 1s enormous, 


Ir is stated that there is an extensive deposit of graphite 
four miles from Netherby Railway Station, on the North Coast 
line, Queensland, within a distance of only 30 miles to the port of 
Maryborough. This deposit, it is said, holds out every induce- 
ment for an extensive and profitable manufacturing industry 
being opened up in Australia, as hitherto the production of clean 
gape in that country has been unknown, although the mineral 
has been been looked for in many places. 


Tue use of electric shovels in place of steam shovels 
for railway and mining excavations offers several advantages where 
electric current is available and a number of such shovels is in 
use, being employed in placer mining and in gravel pit and grading 
work on electric inter-ucban railways. The chief advantages 
claimed are :—(1) The machine requires only two men, while three 
are usually employed on the steam shovel ; (2) the hauling of coal 
and water is avoided ; (3) the fuel economy is higher. 


Exectric traction for canal boats is now being applied 
very successfully in some parts of France, especially in the 
northern districts, where a special form of motor tractor is used, 
which runs upon a narrow track laid along the canal. In the 
mining regions the system is proving quite a favouritefor coal haul- 
ing, and among the lines which are now ia operation may be men- 
tioned a twenty-seven mile stretch lying between the localities of 
Bethune and Courchelettes, upon the Deule-Aire canal. 


Ir is stated that there are only two blast furnaces fired 
with wood charcoal in Poland, both at Radom. Up till now these two 
furnaces have smelted about 10,000 tons of iron, and have got their 
fuel partly from their own properties and partly from neighbouring 
forests. ; the agents of Silesian works have begun to buy up 
the wood charcoal supplies of the Radom district, and with the 
increased demand, the price of the fuel has been raised to sucha 
level that its use in local smelting operations has become im- 
possible, 


THE building of ships of over 10,000 tons in Japanese 
yards is now quite common. At Nagasaki a ship of 13,000 tons is 
being built for the Toyo Kisen Kaisha, in addition toa ship to take 
the place of the Hitachi Maru, which was destroyed by the Russians 
during the war. According to the United States Consul-General 
at Yokohama, work in the smaller yards has also greatly increased 
since the war. The small shipyards on both banks of the Kidzugwa 
have hitherto devoted their attentions to the building of wooden 
ery of 200 to 300 tons, but these are now able to build iron ships 
of tons. 


Accorp1né to the rules of the German Verband, the 
starting current of a motor should not exceed a definite limit 
depending on the output. It is evident, however, that since the 
initial value of the current lasts only a very short time, the first 
swing of an ammeter will not measure it correctly, asthe amplitude 
of the swing depends on the amount of damping. In order to 
overcome this difficulty a firm in Berlin supplies. form of ammeter 
rovided with a movable arm, by means of which the pointer may 

carried round to any desired part of thescale. When so blocked 
the pointer will only move if the current exceeds the value corre- 
sponding to:the blocked position. This position is varied by trial 
until. the: pointer is just seen to move at. the instant of switch- 











would pass to St. Petersburg. 








MISCELLANEA. 


MaRyYLxBONE Borough Council have decided to insure 
all the Council’s workmen against accident under the Workmen’s 
Compensation Act. 


Ir has been decided that a Tourist Trophy Race shall 
take place in 1908 on an improved basis, but not necessarily on the 
basis of fuel consumption. 


By a flash of lightning at Annan, Dumfriesshire, the 
whole of the side of a 60ft. chimney was torn out, and a sickle was 
knocked out of a man’s hand. 


AN agreement having been arrived at between the 
directors of the Germania shipbuilding yard and the men on strike, 
work was resumed on July Ist. 


A Franco-SpanisH company has been formed at Irun, 
on the frontier, for the fitting up of a water-driven electric plant 
to supply cheap power to the South of France. 


An application is to be made by the Chestertield Town 
Council for sanction to borrow £5000 for general electric supply 
extensions which may be wanted during th> next three years. 


Ir has been reported that President Roosevelt will ask 
Congress for the sum of nineteen million dollars to be devoted to 
bringing the Philippines to a state of efficiency as a naval base. 


CoLLIDING with a buttress of the railway bridge near 
London Bridge, the paddle-box of the London County Council 
steamer Chaucer was smashed, and one passenger injured by 
a fall. 


In Germany the electrical industry employed about 
72,500 workpeople in 1904, and increased this figure to about 
82,000 in 1905. It may be assumed that about 95,000 were em- 
ployed in 1906, 


Arter a Board of Trade inquiry, the certificates of the 
master and the mate of the steamer Tanfield have been suspended 
for twelve months for the running down of a Lowestoft smack, 
causing the death of two of the crew. 


Tue cleansing superintendent has been instructed to 
see the general manager of the Sheffield tramways department with 
a view to baskets being provided on the cars for the deposit of old 
tram tickets with a view to keeping the streets tidy. 


Tue Sydney strikers in the coal-lumping trade decline 
the terms of settlement proposed by the employers, including the 
right of the latter to re-engage free labourers now in employment, 
and all the negotiations for a settlement are cancelled. 


Tue use of electric light around about Bilbao continues 
to extend. Even the villages in the interior are supplied with 
cheap lighting and power, being favourably situated in the vicinity 
of the many waterfalls which abound in the north of Spain. 


Tue port of Pasages at San Sebastian has been very 
much improved duriog 1906 ; dangerous rocks have been cleared 
away at the entrance and a red and a green light have been 
put up so that ships can enter at night when the weather 
permits. 


Tue Coventry Town Council have invited the master 
plumbers and builders of the city to confer with them for the 
urpose of framing rules which will be ejuitable and in the 
interests of both bodies, in connection with the registration of 
plumbers. 


Emp.oyers in the brass trades of Birmingham and the 
Midlands decided at a recent meeting to refuse the application for 
an advance in wages made by the men. Inthe event of the matter 
being carried to arbitration the masters will probably claim a 
10 per cent. reduction, except in the cases of men receiving the 
minimum rates. 


At a meeting of the Metropolitan Water Board last 
Friday afternoon Lord Welby stated that the estimated income 
for the current year was £2,960,000, as compared with £2,800,814 
for 1906 ; the estimated expenditure for 1907 was £2,896,000, being 
an increase of £114,000 over 1906, There was a net surplus on the 
year’s working of £35. 


It has been reported that several companies of the 
Guards Rifle Regiment have heen sent hurriedly from Krasnoe Selo 
to the Ladoga canals, in the neighbourhood of St. Petersburg, 
where the peasants have risen-to prutest against the substitution of 
mechanical traction for horse traction on thecanals. Two thousand 
rioters seized the traction engines and stopped all the canal 
traffic. 

Bustiyess men in Bilbaé have taken the lead in the 
formation of a society for the encouragement of trade between 
Spain and Spanish-speaking America. The society is to establish 
in Bitbao a permanent museum, with library and statistical 
departments. A suitable site has been presented by a prominent 
citizen and subsidies have been promised by the Madrid Govern- 
ment, the Provincial Deputation, and the Town Council. 


Tue German export to Russia has inereased consider- 
ably during the past year—in fact, by 17 per cent. The other most 
important increases in German export took place in the export to 
Argentina and Chile, Australia, and the United States of America. 
The increase of the export to the United Kingdom is remarkably 
small. While the expor: to the United Kingdom, which amounted 
in 1905 to one-seventh of the total export, now only amounts to 
one-eighth. ‘ 

Waar is necessary in Japanese shipbuilding is the 
further subdivision of labour among the various departments of the 
industry. If this is done, states the Journa/ of the Society of Arts, 
shipbuilding can be executed with more dispatch. There is scarcely 
any doubt that with the development of the shipbuilding industry 
in Japan orders from fore‘gn countries will increase. Subsidies 
are given by the Government on all ships constructed in Japan for 
the Japanese. 


AN intimation has just been published that a definite 
scheme for the drainage of Cairo has at last been selected, and Sir 
William Garstin is occupied in preparing a note for presentation 
to the Council of Ministers. It is now known that no fewer than 
eight schemes have been under consideration, but one after 
another had to be rejected. The undertaking, when finally 
decided upon, will unquestionably be a sewage enterprise of the 
first magnitude. 


Tue British Consul at Frankfort reports that the 
German chemical industry business was particularly lively 
throughout last year. The demand was so great that the industry 
could hardly cope with it, and took refuge in contracts with quite 
exceptional extensions of time for delivery. Nor did the enlarge- 
ment of existing works prove of any immediate avail, as, owing to 
the general boom, machinery and apparatus could not be obtained ; 
so that the facilities for increased production will only tell in the 
future. 

From Washington comes the report of the designing - 
of a large plant to be built in Snohomish County on the:Sultan’. 
River. Near the town of Sultan is a large natural basin fronj’ 
which the outlet is through a narrow gorge with walls 230ft, in 
height. By damming this outlet, a lake 280 acres in extent can 
be formed with a dam 100ft. high. As projected, tho dam will be 
80ft. thick at the base and 3Uft. broad on top. Three separate 
power houses will be huilt to bandle the water, one with a 900ft.-- 
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rOREBIGN AGENTS FOR SALE OF THE ENGINEER. 





AUSTRIA.—F. A. Brocknans, Seilergasse 4, Vienna. 

CHINA.—Kaguiy anp Waxsn, Limirep, Shanghai and Hong Kong. 
EGYPT.—F. Diemer, Finck & BeyLaunder, Shepheard’s-buildings, Cuiro. 
FRANOE.—Bovveav & Cusvitixt, Rue de la Banque, Parts. 

Cuapsg.or & Cis., Rue Dauphine, 80, Paris 
GERMANY.—AsuHer anv Ov., 5, Unter den Linden, Berlin. 

F. A. BrockHaus, Leipzic; A. Twerrmever, Leipzic. 
INDIA.—A. J. Compripgs anp Co., Railway Bookstalls, Bombay. 
ITALY.—Logscuer anv Co., 807, Corso, Rome; Bocca Frerzs, Turin 

Utrico Horrit, Milan. 

JAPAN.—KELLY anv Wa.su, Limitrep, Yokohama. 
Z. P. Maruya anv Co., Tokyo and Yokohama, 
RUSSIA.—C. Ricksr, 14, Nevsky Prospect, St. Petersburg. 
UNITED STATES OF AMERICA.—InTEeRnaTionaL News Co., 88 and 

85, Duane-street, New York; Susscriprion News Co., Chicago. 
8. AFRICA.—Wa. Dawson & Sons, Limitxp, 7, Sea-st. (Box 489), Capetown. 

CentRaL News Acoency, Limirep, Joh b Capet 

Durban, &c., and at all their Bookstalls. 

J. C. Jura anv Co., Capet , Port Blizab 

Bast London, Grahamstown. 
AUSTRALIA.—Gorpon anp Gotcu, Melbourne, Sydney, and Queen-street- 
Brisbane, &c. 

MELVILL® AND MULLEN, Melbourne. 

TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Gorpon anv Gotcn, Cuba-street Bxt 

and Bedjord-road, Christchurch. 

Upton ann Co,, Auckland; Craia, J. W., Napier. 
CANADA.—Montreat News Co., 386 and 888, St. James-street, Montreal. 
Toronto News Co., 42. Yonge-street, Toronto. 

CEYLON.—Wuayartna anv Co., Colombo. 
JAMAICA,—Sou_es anp Cocina, Kingston. 
STRAITS SETTLEMENTS.—KELLY snp Waxsn, Limirgp, Sing te 
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TO CORRESPONDENTS. 


&@ In order to avoid trouble anil conjuston we find it necessary tb tnjorm 
correspondents that letters of inquiry addressed to the public, and intended 
tor insertion in this column. must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stumped, in order 
that answers received by us may be iorwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

&@ All letters intended or insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 

proof of good faith. No notice 





not necessarily for publication, but as a 
whatever can be taken of y 

“7 We cannot wndertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 





REPLY. 


“* Dew." —The answers are : (A) The weight rises; (B) The weight falls. 








MEETINGS NEXT WEEK. 





Raitway Cius.—Wednresday, July 17th. Members will meet at West 
Bridge station, Leicester. aid travel by the 1 p m. train 

THe Junior Institution oF ENGINEKKs.— Saturday afternoon, Jnly 
%th. Visit the R MS. Urubs and the tilbury Dock Pumping Piant &c. 
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Engineering at Oxford. 


THERE can be little if any doubt that a Chair 
of Engineering will be established at Oxford. It is 
hardly possible now for the Chancellor, and for 
those who have worked with him, to retrace their 
steps, and it is improbable that any external pres- 
sure could affect the issue. It is better. then, 
that differences of opinion both within and with 
out the University shou'd be reconciled, and that 
all who have its welfare and the welfare ot 
British er gineering at heart should work together 
to put the Chair of Engineering on a plane as bigh 
as that occupied by the other Chairs of the Univer- 
sity. The time for differences on matters of 
principle has passed ; engineering, however much 
the opinion of many members of the University 
may be opposed to it, is to be taught at Oxford, 
and it behoves us all to see that, since it must be 
taught, it is well taught. 

It will be noticed by all who read the memo- 
randum which accompanies a letter from Mr. T. A. 
Brassey, printed on another page, that great stress 
is being laid on the kind of engineering knowledge 
that the University will offer. ‘The Chair is to be 
called one of Ergineering Science, and not simply 
of Engineering.” The distinction is important. It 
means that the Professor will be expected to teach 
only what can be learnt from laboratory instruc 
tion. ‘“ There is,” says the memorandum, “no talk 
of introducing technical teaching into the old Uni- 
versity ; no workshops with noisy and heavy plant 
are contemplated.” On the other hand, it is 
expected that the great principles of engineering 
will be well taught, and that the graduate will be 
well grounded in its science and the sciences that 
underlie it. It is apparently recognised, quite 
properly, that engineers are not -nude from science 
alone, and the University -- so far, at least—does not 
pretend that it can give a complete engineering 
education. Practical training in workshops or in 
the field is regarded as essential, and the memo- 
randum does well to speak of the young mer 
passing “into the workshops of mechanical or 
electrical firms.” But there is apparently some mis- 
conception as to the function of the regula 
engineering colleges in the following passage :— 
“Tt is to be hoped that ere long Oxford will be 
able to send out young mem highly trained in the 
principles of Engineering Science who will go on 
to the more technical schools of engineering fully 
equipped to pursue their practical studies there.” 
We are at a loss to understand what kind of 
technical school the draughtsman of the memoran- 
dum had in mind when these lines were written. 
As an example of the technical colleges to which 
Oxford mien are likely to go we may take the Centra! 
Institution, which has already completed the scienti- 
fic training of many University graduates. But in 
what material respect the education there can differ 
from the proposed education at Oxford we find ‘it 
difficult to comprehend. If any one will read the 
list of subjecis specified to be taught at Oxford, 
and will then pick up the syllabus for the Central, 
he will find little difference between the two. 
There must be overlapping. It may be said that 
the Central deals with applications, whilgt Oxford 
will deal only with principles. The distinc- 
tion we believe now-a-days to be ‘impossible 
to all but a limited extent. We cannot, «for 
example, imagine a course of lectures on Hertzian 






less telography was omitted, nor can we think of a 
discussion of thermodynamics of the heat engine in 
which its applications are not considered. But pre- 
suming that, by strict adherence to a narrow course, 
such separa'ion were poss ble in the sciences, it 
would be overcome by the course of .Engineering 
Drawing and Machine Design which are and must 
be practical subjects. We do not say that this is a 
defect in the Oxford curriculum. Indeed, we are 
disposed to regard it as essential that any further 
“school” training should be unnecessary after 
leaving the University, for, unless the earning stage 
is to be advanced several years, it is clearly impos- 
sible for nen, save under exceptional conditions, to 
find the time for three years at a University, which 
they leave certainly not younger than twenty, three 
years at a college, and three to five in a works. The 
only way in which Oxford need differ from other 
engineering colleges— other, of course, than pure 
trade schools—wiil be in the absence of school 
workshops, a matter of very slight importance. 

To one element of the question we must not 
close our eyes. The engineer trained at Oxford 
will be different from the engineer trained at other 
schools i» several respects. In the first place, he 
will have gained all the qualities which are the 
recognised gifts of a training at the great Uni- 
versities. Those qualities will stand him in excellent 
stead; they are the things la king in technical 
school education. That is one point of difference. 
Another is to be found in the position in life from 
which the bulk of Oxford men are drawn and the 
positions to which they are dedicated. In many 
cases they will be able to employ influences both at 
home and abroad to gain posts of influence and 
importance—posts which men poorer in rich or 
illustrious connections could only get by exceptional 
merit. It is quite possible that the other things 
which Oxford gives way make up for any engineer- 
ing deficiencies in such men, and that they will fil! 
their posts with success and distinction. Mr. Brassey 
himself, in his Jetter, says he wants men with a 
University training, and probably other employers 
have felt the same want. However that may be, 
it is certain that many men who have er gineering 
berths waiting for them desire to go to Oxford, and 
it is partly to meet their wishes that the school of 
engineering is to be established. That there will be 
many others, prepared to take their chances with 
the rest of the world, we do not for a moment 
doubt; but it would be idle to hide from ourselves 
the fact that the Oxford engineer will, in most cases, 
be situated differently from the student of the 
technical schools. This is one aspects of the ques- 
tion that must be borne in mind. There are many 
others from which it might be considered, but we shall 
not discussthem now. Let us again, in conclusion, 
urge on all who have the we fare of Oxford and the 
success of British engineering at heart to bury their 
differences, and to assist in whatever way may be in 
their power to make the Chair worthy of the great 
University to which it will belong. 


Patent Law Reform. 


Tue process of purification through which Mr. 
Lloyd George’s Patents and Designs Bill has gone 
in committee has lengthened it without very greatly 
improving it. On one or two obscure passages 
light has been thrown, whilst to othe:s additions 
and changes have been made which will set the 
patent agent and the poor inventor furiously raging. 
Moreover, and to our mind most serious of all, the 
clause which is universally recognised as the kernel 
of the Bill—the clause, that is, which provides for 
the compu'sory working of patents in this country 
—has undergone only a trifling modification. 

Dealing with this subject some months ago we 
showed tbat, whilst we were very heartily in accord 
with the principle of compulsory working, we could 
not blind ourselves to the defective nature of the 
clause designed to effect the end desired. The first 
paragraph of this clause as it now stands runs as 
follows :—‘*(1) At any time not less than four 
years after the date of a patent any person may 
apply to the Comptroller for the revocation of the 
patent on the ground that the patented article or 
process is manufactured or carried on exclusively 
or mainly outside the United Kingdom” It differs 
only from the original reading in the extension of 
the time from three years to four, and the inclusion 
of “processes.” The second paragraph is prac- 
tically unchanged ; it still provides that, unless the 
patentee can prove that the patented article is 
manufactured, or the process carried on, to an 
“adequate extent” inthe United Kingdom, or show 
good cause why it is not, the Comptroller may 
revoke the patent forthwith or after a reasonable 
interval of time. 1f after the termination of this 
interval the patentee still asks for more time, the 
Comptroller may allow him a further twelve months ; 
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Comptroller—is not satisfied that the patent is being 
worked to an adequate extent, he must revoke the 
patent. The defective feature of this arrangement 
is that it leaves an inventor in the hands of un- 
scrupulous manufacturers. It is not difficult to 
imagine the case of an inventor who patents a 
process which can be conducted by only one or two 
firms in the United Kingdom. When the invention 
is offered to them, they refuse it; but at the end 
of the four years they demand the revocation 
of the patent, and employ it without paying 
royalties. That is the argument of those who 
are opposed to compulsory working in any form; 
and whilst we find it difficult to believe that such a 
practice would be adopted save in very rare or 
insignificant cases, yet we must admit that the 
clause as it stands does give the opportunity for 
such injustice. An ingenious plan which gets over 
this ditticulty has been proposed, and might well 
receive the attention of the House when the Bill 
comes before them again. The suggestion is as 
follows :—At the end of two years after the grant of 
a patent, if the patentee himself is not working the 
patent, then anyone else who so pleases may do so. 
If, however, within the next two years, or in any 
other succeeding biennial period, the patentee com- 
mences to use his invention, then he may bring the 
matter before the Comptroller, who shall decide 
what royalty the “infringing” firm shall pay for 
the past and future use of the patents. This is an 
extremely simple plan, which has the great advan- 
tage that, whilst it throws unworked patents open to 
anyone, it preserves to the inventor the value 
of a patent throughout its whole life. In a 
sense, it is, of course, equivalent to the com- 
pulsory licence, since the user has to pay a 
royalty ; but since it would be a general law that 
every unworked patent could be employed by who- 
soever desired, all the expensive process of obtain- 
ing a licence would be avoided. The only serious 
objection to this proposal is that a patentee might 
protect himself against “infringement” by manu- 
facturing on a ridiculously small scale in this 
country, whilst he imported largely from abroad. 
But in that respect it is in the same position as 
the compulsory licensing clause of 1902, and the 
present clause in Mr. Lloyd George’s Bill, which 
speaks of an invention being employed to an 
“adequate extent” in the United Kingdom. 

It is impossible to consider any clause such as 
this which seeks to introduce an entirely new 
principle without finding it bristling with diffi- 
culties, and if every difficulty had to be met before 
a Bill became law, few new measures could be 
put into force. We must not “neglect doing a 
thing immediately good from fear of remote ill; 
from fear of its being abused.” If it is once 
admitted that a law which permits foreign manu- 
facturers to import goods into this country to the 
disadvantage of her industries under the protection 
of a British patent is wrong, then we must set to 
work to find a remedy, and, though we may blunder 
and stumble, may tread upon the prejudices and 
vested interests of some people, even though we 
may do actual injustice to a few, it is wiser to go 
on till we find a way out of the difficulty by sheer 
effort and experiment than to sit down quietly and 
say ‘“ we must tolerate this great wrong, for there is 
no clear way out of it.” It is impossible to assert 
that this clause is perfect, even that it is good ; but its 
aims and objects are desirable, and we would rather 
see it, indifferent as it is, made law than see the 
present irrational system continued. Arguments 
drawn from other nations are unconvincing, but it 
may be observed that nearly all have recognised 
that in principle compulsory working is right, and 
if they have failed to enforce it in practice it will 
be found that they have other means of preventing 
the competition of foreign industries. 


Light Railways. 


A PERIOD of eleven years has now elapsed since 
the passing of the Light Railways Act of 1896, and 
the working of the measure shows that it has been 
of some advantage in the promotion of schemes for 
the construction of numerous lines in different 
parts of the country. Originally framed for the 
purpose of assisting in the establishment of light 
railways for the carriage of agricultural and other 
produce from country districts to centres of con- 
sumption, or to ordinary railways for further 
transport to more distant destinations, the 
Act was soon adopted in some quarters largely 
as a special means for enabling a passenger service 
to b2 undertaken, not only in suburban localities, 
but also-in urban districts. In fact, the. absence 
from the Light Railways Act of a compulsory pur- 
chase clause such as is contained in the Tramways 
Act of 1870, seemed to suggest the possibility of a 
development of tramways in the guise of light 
railways, and promoters were not slow in endeavour- 











ing to avail themselves of the opportunity thus 
afforded of evading the obligations generally 
imposed upon tramways. It may be assumed 
that as the Light Railways Act was introduced as 
a tentative measure no desire was entertained in 
official quarters to place obstacles in the way of the 
development of these means of transport when put 
forward as light railway schemes, seeing that it was 
always possible for the local authorities or property 
owners concerned to appear in opposition at the 
inquiries held by the Light Railway Commissioners 
into applications. for Orders under the Act. 
It is possible to appreciate this assumption all the 
better with the knowledge that electric traction 
on streets and roads, after the establishment 
of the first overhead trolley line at Leeds in 1891, 
was only beginning to obtain a firm footing io 
this country, and as this method was usually 
selected for adoption in connection with light rail- 
ways, it constituted a further reason for leaving the 
promoters of private enterprise and the local 
authorities to fight out the battle among them- 
selves. How well they have done so is demon- 
strated by the fact that two-thirds of the mileage 
of tramways and light railways which are now 
combined in the annual returns issued by the Board 
of Trade throughout the country are owned by the 
municipal and other local authorities either as a 
result of expropriation or of the construction of 
new lines. 

The eagerness with which the promoters of 
tramways had recourse to the provisions of 
the Light Railways Act in the early period 
of its existence is shown by the applications 
made for Orders in the past decade, which 
forms the whole term of years of the opera- 
tion of the measure. According to the report 
recently issued by the Board of Trade, no less than 
545 applications have been made since the passing 
of the Act, and 282 Orders have been granted and 
confirmed. The former represented a total length 
of 4504 miles, and an estimated expenditure of 
nearly £36,000,000; while the latter comprised 
1731 miles, and a computed outlay of nearly 
£13,000,000. A remarkable feature in connection 
with these figures is revealed by the statement that 
nearly one-half of the number of applications, and 
slightly over one-half of the mileage of lines in- 
cluded in them in the whole period of ten years, 
were made in the first three years after the passing 
of the Act. Although a considerable diminution in 
the mileage of lines for which powers were sought 
took place in 1900, a fresh upward movement 
occurred in the following year; but each of the 
past five years exhibits a steadily decreasing length 
of line forming the subject of applications for 
Orders, together with a reduction in the number of 
applications. The Light Railway Commissioners 
direct attention to the ascertainment that, notwith- 
standing the considerable mileage authorised in the 
past ten years, only 550 miles had been opened for 
traffic by the end of 1906, or about one-third of the 
total length sanctioned under the Act. The light 
railways are mainly classified into two groups, the 
first being those constructed on the owners’ land, 
and using mostly steam power, and the second 
being those built on public roads, and employing 
mostly electric traction. It is pointed out in this 
connection that the mileage of lines open at the end 
of 1906 was much less in proportion to the mileage 
sanctioned in the case of lines laid on private land 
than in the case of the lines which, the Commis- 
sioners admit, are more of the nature of tramways. 

It is possible to explain by a variety of reasons 
why a reduction in the promotion of schemes for 
the establishment of light railways on public roads 
has occurred in the past few years, and lines 
actually put forward under the Tramways Act are 
similarly affected by the same causes. First and 
foremost is to be found the opposition of municipal 
and other local authorities; but even where it is 
possible to overcome the objections raised by these 
bodies, the conditions sought to be imposed 
frequently check any progress, especially in regard 
to the undertaking of widenings of streets or roads 
at the cost of tramway or light railway promoters. 
It was stated, some time ago, in the course of the 
production of evidence before a committee of the 
House of Commons, that the London United Tram- 
ways Company had expended several hundreds of 
thousands of pounds in the widening of roads to 
meet the demands of the local authorities. The 
South Metropolitan Tramway Company, according 
to a recent statement by the chairman, has been 
compelled to incur an outlay of £11,000 for road 
widenings out of a total of £80,000 devoted to the 
construction of the Croydon-Tooting section, whilst 
other tramway and light railway companies com- 
plain of the injustice of having to bear the whole 
of the expenditure incidental to the widening of 
roads—a work which is often claimed to be neces- 
sary quite apart from the construction of tramways 





or light railways. A second reason for the diminu- 
tion of new schemes of transport lies in the com- 
paratively poor financial results which have attended 
the working of a number of the existing lines, and 
which is, to some extent, due to the conditions and 
expenditure forced upon them by local authorities ; 
and a third is to be found in the disinelination of 
promovers to embark upon fresh projects, having 
regard to the condition of the money market. It is 
impossible to see any prospect of improvement in 
any of these directions in the near future. 


Gas Fires. 


Some weeks ago Dr. Fleming remarked in a 
Royal Institution address—‘‘ There comes a time in 
the history of every applied science when the ability 
to measure precisely the effects concerned is a con- 
dition of further progress. It is this alone which 
enables us to test our theories, or hold in leash 
hasty opinions as to the possibilities of the inven- 
tion.” This shrewd observation might be taken as 
a text for a paper on “Gas Fires,” by Mr. Brearley, 
which will be found on another page. This paper 
comes none too soon. The gas fire does progress, but 
it progresses slowly, and the reasons are not far to 
seek. In many cases it is inefticient, in nearly all 
it is troublesome in one way or other, and generally, 
whatever observations on inanimate objects may 
prove to the contrary, it has as far as man is concerned 
unpleasant effects. Mr. Brearley tells us that the 
amount of carbonic monoxide that finds its way into a 
room is infinitesimal, and that’ the effect upon the 
humidity of the air is inappreciable. He may be 
right. If so, then we would invite him to look for 
some other cause of the headache and weariness 
that a gas fire in a close room produces. He has 
found out one or two valuable facts both from the 
hygienic and the efficiency points of view, and we 
trust he or the Institution of Gas Engineers will 
pursue the subject further. One observation of Mr. 
Brearley’s is well worth the attention of everyone 
who has gas fires. It is the common practice, 
encouraged by the local ironmonger, to ¢lose the 
chimney entirely save where the flue from the gas 
stove enters it. This has now been shown to be 
bad in every sense. It robs the room of much of 
its ventilation, and it robs the fire of a great deal of 
its efficiency. Where a gas stove is used, a space 
round the flue where it enters the chimney should 
be left. Another point to observe is that, without 
exception, Mr. Brearley’s tests showed that some of 
the products of combustion escaped from the front 
of the stove. This is a very important point, and 
in it an explanation of the disagreeable effects 
of gas fires may be found. ‘The results obtained 
with the testing hood,” be writes, “ point to the 
conclusion that either the hoods or canopies of gas 
fires are wrong in design, or the flue outlet is too 
small, or both. There may be gas fires that do not 
merit this criticism, but they did not come within 
the sphere of these experiments. Those tested were 
representative of most of the types used.” This is 
a serious indictment, and the makers of stoves 
must either explain it away by finding faults with 
the testing apparatus employed, or correct their 
designs. Without pretending that Mr. Brearley’s 
apparatus represented normal conditions, we yet 
are disposed to believe that his observations are 
correct. The position of the flue in many stoves 
leaves much to be desired. It is placed at the back, 
at right angles to the direction the heated gases are 
taking, and is not always quite at the summit of the 
stove. Ifthe vapour from the fire could be made 
visible, we should, no doubt, see a cloud of it just 
under the hood endeavouring to make its exit 
through a restricted passage at right angles to its 
line of flow, and hence much of it would escape 
round the hood into the room. The obvious 
cure is to increase the size of the opening and 
to place it in such a position that the gases will 
flow naturally into it. Other points in Mr. Brear- 
ley’s inquiry will be found summarised on page 47, 
and we cannot touch upon them here ; but we may 
endorse with great heartiness the author’s remark, 
that “if gaseous fuel is to play its proper part in 
the purification of the atmosphere of not only 
towns and cities, but of villages, the milestones of 
future progress must bear a much more legible 
inscription than is writ upon those already passed.” 
This we take to mean that definite scientific informa- 
tion about gas stoves is required before a marked 
improvement in their design is possible. 


Coal and the Railways. 


It is many years since the Yorkshire steam coal- 
owners entered upon the second half of the year 
under such peculiar circumstances. There is, as 
it were, a deadlock in the steam coal trade so far as 
the railway coal supplies are concerned, the Mid- 
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land, Great Central, Great Northern, and other 
companies having declined to renew their contracts, 
which fell out at the end of June, at 12s. per ton. 
The companies are negotiating for supplies of Park- 
gate and secondary samples of steam coal in West 
Yorkshire, Derbyshire, and Notts. Although they 
are to some extent succeeding in limiting the re- 
quirements of best South Yorkshire steam coal, 
they will not be much better in regard to prices, 
they having, it is said, had to pay 11s. per ton for 
secondary house~ coal, whereas they have been 
having best steam coal for fifteen months at 8s. 6d 
per ton. Fortunately for the coalowners the de- 
mand for steam coal in almost all departments is 
very active. If evidence of this was wanted it is 
to be found in the half-yearly report, issued on 
Tuesday, which shows the extraordinary boom which 
still prevails at the Humber ports. The tonnage 
consigned to Hull during the first half of the year 
amounted to 2,913,648 tons, being an increase of 
593,840 tons compared with the first six months of 
1906. There has been an unusually large tonnage 
of gas and house coal sent coastwise from this port, 
chiefly to London, the six months’ tonnage being 
199,995 tons. The exports for the half-year totalled 
1,341,665 tong, being an increase of 262,342 tons. 
Owners of South Yorkshire thick seam steam coal- 
pits contend that the state of trade warrants them 
in holding out for the full 12s. per ton demanded, 
and although it is known that contracts have been 
placed in Nottinghamshire and Derbyshire, it is 
stated that many of the large steam coal collieries 
are acting with Yorkshire coalowners. 
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By Puinie R. ByoRLine 


Peat: Its Use and Manufacture. 
London: Charles Griffin 


and Freperick T. GISssING. 

and Co. 1907. 

Tuts book derives a pathetic interest from the fact that 
just as the manuscript was nearly completed one of its 
authors, Mr. Philip R. Bjérling, died, and the work had 
to be carried to a completion by Mr. Gissing. The 
160 odd pages of letterpress in the small volume 
will be found to contain much useful information. Peat 
is a substance about which, to use a common phrase, we 
are likely to hear a good deal more. Modern processes 
are rendering its preparation so much more perfect, that 
whereas but a short time ago its great bulk as compared 
with coal and its high percentage of water were obstacles 
to its extended use, these have been now largely removed, 
and by one process it is claimed that by it peat coal 
weighing over 76 lb. per cubic foot is produced as 
compared with something over 53 lb. for Welsh coal 
filling the same volume. 

It is probably not generally recognised how universal 
is the distribution of peat. In the first chapter this point 
is discussed under the heading of “ Formation, Growth, 
and Distribution.” Peat is found in all cold and tem- 
perate climes—in fact, in any part of the world’ where 
water is still, the atmosphere moist, and the temperature 
moderate. Darwin said that it had never been found 
nearer the equator than 45 deg., nor has any been found 
in South America, But in Great Britain and Ireland, in 
Canada, New Brunswick, and Prince Edward Island, in 
Denmark, France, Germany, Hanover, Holland, Hungary, 
Italy, Oldenburg, Russia, Bavaria, Sweden, and the United 
States, it abounds. The peat bogs on the Crown lands 
alone in Russia are supposed to contain 100,000,000 cubic 
feet of excellent peat. The Swedish bogs have been com- 
puted to hold peat to the amount of 3000 million tons. 
The Great Dismal Swamp of Virginia covers nearly 1000 
square miles, and has a depth of. 15ft. of pure vegetable 
matter. Thus, those who have for years now been work- 
ing at the problem of how best to utilise this natural 
product have had a great deal of ‘material scattered over 
a vast area to practise upon. 

The present volume deals with the various methods of 
treating peat which have from time to time been evolved, 
from the earliest attempts down to the latest about 
which information is available. In the preface to the 
book it is pointed out that almost every method is based 
upon the principles of drying the peat by air, by artificia! 
heat, or by pressure. Both in theory and in practice the 
application of these principles is open to the objection 
that the peat has to be handled too many times. This 
greatly increases the cost of treatment. Moreover, the 
state of the weather at the time the operations are carried 
out has a considerable influence. If peat is compressed 
after drying the cost of production is further increased. 
In fact, the greatest care is apparently needed to produce 
the best results from what is apparently a particularly 
delicate material. 

The book is divided into seven chapters. The first two 
of these deal with the formation, growth, distribution, 
specific gravity, and analyses, and we need not refer to 
them at greater length. They will, however, be found to 
contain a good deal of interesting reading. The next 
chapter treats of the various methods employed in digging, 
cutting, and dredging, and the next, Chapter IV., of 
drying. There is not a little difficulty in drying peat 
successfully and economically. It is comparatively easy 
to reduce the proportion of water to 20 per cent., but in 
order to produce satisfactory fuel, it must be reduced 
to not more than 7 per cent. “The only satisfactory 
method,” say the authors, “for the- economical con- 
version of peat into a fuel for domestic and manu- 
facturing purposes- appears to be to take it direct 
from the peat bog, and on no account to handle it 
before it is ready for transport, burning, or charring, except 





by machinery of somedescription.” In no case, they add, 
should artificial heat be employed in drying. On account 
of the evaporation of the volatile gas and of the bitu- 
minous matter contained in the pea+ heat detrimentally 
affects its calorific value. This must evidently be taken 
to mean that peat must not be employed unless special 
apparatus is used, for, later on, various drying ovens, 
which apparently give good results, are described. Pres- 
sure has been tried, but withott success, because it 
hardens the outside crust, so that the centre of the block 
contains water that cannot be removed before the fuel is 
burned. When drying the peat in the air, sun is not 
necessary ; in fact, in a measure it is detrimental, for the 
sun dries the outside crusts, and it takes a longer time to 
dry the interior of the blocks. Wind dries the blocks 
gradually without hardening the surface, and the moisture 
from the interior hasan easy access to the exterior. Ever 
so many mechanical methods of drying have been tried. 
Pressure is not advisable: the outside of the block of 
peat gets hard and the inside remains moist. Centrifugal 
force has been tried with great success so far as the 
actual drying is concerned ; but apparently the trouble in 
getting the dried peat out of the apparatus is so great 
that the cost is prohibitive. The chapter concludes with 
references to the drying ovens in use at Lesjéfors, in 
Sweden ; at Neuberg in Styria; Dobson’s dryer; Simpson’s 
peat dryer, &c. 

Some ninety pages are then devoted in Chapter V. to 
the manufacture of peat fuel. It would be impossible 
for us to indicate all the various methods touched upon 
in this chapter. A great deal of pains has, however, 
been taken with it, and the different attempts and pro- 
cesses are traced from the earliest to the latest. Accord- 
ing to the author the earliest efforts at making dense 
turf by mechanical arrangements on a commercial scale 
were those of M. Challeton, in France, as late as the 
year 1860. Notwithstanding chat peat must have been 
used for fuel for centuries before this date, it was not till 
then that any one tried seriously to improve it mechani- 
cally for fuel purposes. There had been inventions of a 
slightly earlier period, but they do not appear to have 
been worked practically. The latest process mentioned 
is that which has been invented by Mr. J. B. Bessey. 
It is an electrical process, and a complete plant for the 
manufacture of electro-peat coal, as the inventor calls 
it, has been erected at Kilberry, near Athy, Co. Kildare, 
Ireland, upon the estate of the Duke of Leinster. This 
plant can deal with 300 tons of raw peat per day. It is 
taken from the bog by means of an excavator, fitted 
with a great scoop;.which delivers it into small tip wagons 
running over a light railway, by means of a wire rope 
haulage between the bog and the factory. It is then 
treated in a hydro-eliminator, in which it is subjected to 
a gradually increasing pressure. In this machine all 
“ free’? water is ejected. The peat is then passed into 
an electrifying machine and an alternating current passed 
through it. The effect of this is to liberate the “latent” 
water contained in the cells of the peat fibres, and to 
bring the peat into such a condition that the released 
water is easily extracted, the peat for this purpose being 
passed through a second hydro-eliminator. It is then 
kneaded and moulded into briquettes. The machine can 
produce some 7200 briquettes in an hour. It is esti- 
mated, we are told, that the cost of manufacture is 
such that the resulting fuel can be sold at a very large 
profit. Numbers of other plants are dealt with, and it is 
made evident that peat fuel can now be manufactured 
well and cheaply, provided, of course, that the peat has 
not to be carried far before it gets to the factory. The 
great trouble is that. unless some sort of a migratory 
works is adopted, the peat in the immediate neighbour- 
hood of the factory is soon exhausted, and then the 
distance it has to be conveyed becomes greater and 
a and the cost of production increases correspond- 
ingly. 

After a chapter on the uses of peat fuel comes 
Chapter VII., which deals: with the uses of peat other- 
wise than as fuel. It has been tried for the production 
of illuminating gas, but so far has not given very satis- 
factory results. Then, too, attempts have been made to 
make paper from it. In fact, as long ago as 1835 peat 
paper was made in Ireland, and M. J. Lallemond, of 
Besancon, made it in France in 1854. Then, too, Lieut. 
Eklund, of Sweden, has’ experimented with thé manufac- 
ture of yarn from peat for weaving purposes. Peat 
wood. has been manufactured in Germany. From the 
destructive distillation of peat the foliowing products are 
obtained :—Tar, from which ‘are’ obtained oils of slight 
volatility ; solid fats, or paraffin and creosote; watery 
liquids, such as acetic acid and ammonia, and pyroxylic 
spirit or naphtha; and gases for illuminating purposes. 
From peat a fodder is also provided, as well as a number 
of other substances. 


The volume is completed by a useful bibliography, which B.Sc 


gives a wonderfully complete list-of references to the 
literature on the subject, and, in addition to an index, 
there is a list of patents relating to peat from 1900 to 
March 19th, this being the latest date mentioned. 


Denkschrift zur Generelles Projekt der Zugspitz Bahn. ‘Yon 
W. A. Mutxier. F’cap fol., pp. 54 with 14 plates. Dresden : 
Haupt, Plee and Rausch. 1907. 


Te Zugspitz in the Bavarian Tyrol, 9725ft. above the 
sea level, the highest point in the German Empire, lies in 
a district much frequented by tourists, it being within 
easy reach of Munich; but in order to render it more 
accessible it has been proposed to follow the example 
given by so many of the mountain outlook points in 
Switzerland, by establishing a railway to the summit. 
For this purpose an influential committee has been 
formed in Munich, under whose direction the plan set 
forth in this work has been worked out by the author. 
The line, which is something less than 10 miles long, 
commences by a junction with the railway from Munich, 
at Garmisch-Partenkirchen, of a metre gauge line follow- 
ing the flat ground of the Loisach Valley for about 





22 miles, when it enters the hills adjoining the small lakes 
of Badersee and Eibsee, both much frequented in summer. 
This section, of a total length of 74 miles, is intended to 
be worked as an ordinary adhesion line with electric 
motor cars, the gradients not exceeding 1 in 17 in the 
higher and 1 in 88 in the lower part; but from Eibsee 
to the summit the difference of level is about 6000ft. in 
24 miles. This it is proposed to overcome by a rope 
haulage line with inclines of 1 in 2¢ and 1 in 1}, divided 
into two sections, with an exchange station at Riffelalp ; 
following the practice now general in such lines of not 
using rope inclines of more than about 1} miles in an 
unbroken length. The upper section on the gradient of 
1 in 13 will be entirely in a tunnel ending on a platform 
at 9187ft. above the sea level, and 538ft. below the highest 
point of the ridge, which has a magnificent outlook over 
the Inn Valley, and the whole mountain region of Tyrol 
to the south. It is intended to do the tunnelling with 
Siemen’s electric boring machines in 2} years, in time for 
the next performance at Oberammergau, which is in the 
immediate neighbourhood. The working of the line is 
intended to be done by electro-motors driven by three 
200 horse-power portable engines at Badersee, on the 
valley line, whence the trains, with a maximum capacity 
of 175 passengers and 38 tons weight, will be driven by 
trolley cars with overhead wire giving continuous current - 
of 850 volts. For the rope inclines the current will be 
transmitted at 6000 volts from the power station, and 
reduced to 500 volts at the Eibsee station, where the 
motors for both inclines are placed; single vehicles, 
weighing 64 tons, carrying from 58 to 72 passengers, being 
used. The estimated cost of the line is £210,000 which, 
with a total of 95,000 passengers during the working 
season— May Ist to October 31st for the valley line, and 
May 10th to October 20th for the mountain inclines— 
should give a net revenue of £12,600, or sufficient to 
allow of a dividend of 6 per cent. on the outlay. 

The whole project is well worked out and contains 
much interesting matter on points concerning the con- 
struction of this very special class of railway, besides a 
table of the results obtained by the different mountain 
lines in Switzerland. 


SHORT NOTICES. 


Shipbuilders’ Handbook. Arranged by Harrison 8. Taft, 
Ph.B. London: International Marine Engineering, 17, 
Battery-place, E.C.—This book, which consists of abstracts 
from the rules and regulations of the principal ship classifica - 
tion societies, is really a reprint of articles which have 
appeared in International Marine Engineering. The contents 
include the rules and regulations of Lloyds Register of 
British and Foreign Shipping ; Lloyd’s Register for Yachts ; 
American Bureau of Shipping ; Bureau Veritas ; Great Lakes 
Register; Rules for Riveting Naval Vessels; Rules for 
Supervising Inspectors, United States Steamboat Inspection 
Service; and the British Corporation for the Survey and 
Registry of Shipping. It is very convenient to have so much 
useful information in so small a compass, and the bock will, 
we feel sure, be much appreciated. The author has evidently 
taken considerable pains in compiling this digest, and at the 
end of the book he has given comparative tables of some of 
the chief measurements required by the leading shipping 
societies. 

Motor Boa.s. By Professor W. F. Durand. London: 
International Marine Engineering, Christopher - street, 
Finsbury-square.—There are now a large number of 
books on the internal-combustion engine as applied to 
marine work. The present small volume has been compiled 
from a series of articles which recently appeared in Interna 
tional Marine Engineering, on the subject of motor boats 
The book is practical more than theoretical, but theory has 
been by no means totally sacrificed. The question of boats, 
engines, propeller design, power and speed, and many other 
points connected with the design of such craft are discussed, 
and the author has also included much other useful informa- 
tion. It is a pity that he did not include more examples of 
European engines and propellers, for, as it is, there appear to 
be nothing but American machines, and, good as they are, 
we think that a comparison with European practice would 
have enhanced the value of the book considerably. Other- 
wise it fulfils its purpose admirably. 

Flying Machines: Past, Present, and Future. By Alfred 
W. Marshall, M.I.M.E., and Henry Greenley. London: 
Percival Marshall and Co., 26-29, Poppin’s-court, Fleet- 
street, E.C. Price 1s. net.—While this book is intended 
primarily as a popular exposition of aérial flight, it also con- 
tains much which should interest engineers and others 
whose knowledge of the past and present experiments is 
somewhat inadequate. It contains accounts of many early 
attempts to build airships, besides those of recent date. The 
book is well illustrated, and constitutes a very complete 
collection of the information at present available. 


BOOKS RECEIVED. 
Elementary Electrical Engineering. By John H. Shaxby, 
‘ London: Blackie and Son, Limited, 50, Old Bailey, 
E.C. Price 3s. net. 

Fuel, Water, and Gas Analysis for Steam Users. By 
J. B.C. Kershaw, F.1.C. London: Archibald Constable and 
Co., Limited. Price 8s. net. 

A Manual of Marine Engineering. By A. E. Seaton. 
London: Chas. Griffin and Co., Limited, Exeter-street, 
Strand. 16th edition. Price 21s. net. 

The Log of H.M.S. Crescent, 1904-1907. By M. E, 
Donoghue, Act. Bomb. R.M.A. London: The Westminster 
Press; Gerrards, Limited, 4114, Harrow-road, W. Price 
4s. net. 

Bacteriés Techniques et Machines fonctionannts par les Bac 


teriés. By Messieurs N. and P. Melnikoff. St. Petersburg : 
Libraire de K. Rikker, Persp. de Newsky No. 14. 1907. 
(Printed in Russian.) 

Fifth 


Dynamo and Motor Attendants and thew Machines, 
edition. By Frank Broadbent, M.I.E.E. London: §. Rentell 
and Co., Limited, 36-39, Maiden-lane, Covent-garden, W.C. 
Price 1s. 6d. net. 

Water Works Management and Maintenance. By Wmfred 
D. Hubbard, Assoc. M. Am. Soc. C.E., and Wynkoop 
Kiersted, M. Am. Soc..C.E. London: Chapman and Hall 
Limited. Price 17s. net. 
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{| ENGINEERING AT BEDFORD GRAMMAR 
SCHOOL. 

By the kindness of Mr. John E. King, M.A., the head- 
master, we had the opportunity, on Friday of last week, 
of visiting and inspecting the laboratories and work- 
shops of the Engineering Side of Bedford Grammar 
School. Bedford was among the first of the large public 
schools to start the teaching of engineering subjects. 


As long ago as 1876 a commencement was made, albeit | 


on but a small scale. The equipment provided con- 


sisted of a couple of small smiths’ hearths and two | 


lathes, one for metal and the other for wood, both of 
these being foot-worked. All these are still preserved, 
and the two lathes at all events are even now in use. 
The change, however, from what existed in 1876 to 
what now constitutes the Engineering Side is very marked | 
indeed. The development has been gradual. It was 


be obtxined at the technical colleges. 


They must be present at least three times per week, and 
may go oftener. In the summer term practical work is 





taken from 6.30 to 8.0 a.m., and in the two other terms 
| from 2.30 to 4 p m. 

Having now discussed the general idea and the scope 
| of the undertaking, we may proceed to describe the 
various parts which go to make up the whole. 


perhaps, fitly begin with the drawing-office. This is a 


| well-lighted room big enough to contain some fifteen to to mould and cast it. 
Here the elements of mechanical drawing | but it is large enough, and in it castings of either lead, 


| twenty boys. 


The practical work runs concurrently with the theoreti- | 
cal teaching, and all who join the engineering side must | 


attend the shops out of school hours tor practical work. | 
| particular part of an experiment. 


Colleges in London and elsewhere, with a view to the | strate practically how they work. 
training being continuous, so that a student on leaving | view, the fundamental principles and laws are taughtas far 
the school may get the full advantage of the training to | as possible by observation and experiments, thelaws being 


| 
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With this end in 


generally deduced from experimental work, in most cases 
with actual machines under ordinary working conditions, 
Great stress is laid on recording results by graphical 
methods, and on the limits of accuracy possible in each 
During our visit some 


| of the students were engaged in deflection tests of steel 


and wood. The results of these were carefully plotted, 


| and it was evident that the operators thorcughly under- 


We may, | 


stood the work in which they were engaged. 
Concurrently with his drawing instruction the pupil 
is taught carpentry and pattern making in the wood 
working shop, and, having made his pattern, learns how 
The foundry i is but a small room, 


| are well taught, and some of the drawings which were brass, or iron can ‘be made up to 50 1b. in weight, the 











Fig. 1—-DRAWING OFFICE 


not. till some fifteen years ago that a separate range of 
brick buildings was erected, and these have from 
time to time been added to, and now comprise 
a drawing-office, a carpenters’ and pattern shop, a 
foundry, a smiths’ shop, a machine and fitting shop, 
engine and boiler-rooms, of which the former: contains 
dynamos and a metal-testing machine. Besides these 
there are chemical and physical laboratories and lecture 
theatres, two other lecture rooms, a saddlers’ shop, and 
a reading-rooni. 

In 1904 a regular engineering side was constituted. 

This now consists of three forms, each o: which’ contains 

ssome fifteen boys. In addition, moreover, to providing 
opportunities to boys actually at the school, engineering 
classes are held in these buildings in connection with 
the Bedford Evening Institution. During last session 
which commenced on September 24th, 1906, very nearly 
400 youths—many of them apprentices from neighbour- 
ing works—availed themselves of these evening classes, 
and obtained instraction. in the following subjects :— 
Electricity as applied to engineering, mechanics, steam, 
the slide rule, machine drawing-and construction, pattern- 
making, moulding and: casting, forge work, fitting and 
turning, woodwork, plumbing, &c. That such a large 
number attended the classesis ample evidence that there 
was in Bedford a great need -for such an Institution as 
that which we are now about to refer to in detail. 

Before, however, going on to describe the various shops. 
lécture rooms, &¢c., we may well give some general 
information regarding the ‘inethods employed and the 
regulations which it has béen found necessary to formu- 
late. In the first-place, no boy is allowed to join the 
engineering Side tillhe is fifteen years of age, and even then 
has to piss an examination to show that he is ready and 
fitted to take advantage of the special instruction which 
this side offers. Up till the age of 15 the boy 








Fig. 2~MECHANICS' LABORATORY 


shown to us were of the highest order. A usual practice 
when a student has made some little progress is to set 
him to work to make dimensioned sketches of some piece 
of apparatus. T'rom these sketches, which have to be 
made in books, the student has to make a properly 
dimensioned set of working drawings in pencil. When 
these are passed by the master as being correct, they are 
inked in. A tracing on cloth has then to be made, and 
after that a blue print-taken. The student has to carry 
out all these ditferent operations himself. We were much 
impressed with some of the results which we were shown. 
One of the drawings was of an Edwards’ type air-pump. 
It had been made in the foregoing manner by a boy of 
seventeen, and it was a first-class piece of work. In the 


has gone through the ordinary educational course of either | 


the classical or the modern side of the school. 


The engi- | 


neering course occupies three years, so that to take full | 
alvantage of it he.must remain at school till he is | 


eighteen. The idea then is that he can proceed at once 


to a University or to a technical college, or even in some | 


cases to works. We were told of a number of cases in 
which boys, on leaving the school, had gone to works, 
and had been from the first in receipt of noinconsiderable 
salary. The spece at our disposal will not, however, allow 
us to go into details of this description. 

Each of the three engineering ‘forms has its schelilt 
master, who takes his form in mathematics, and has 
general control of the work of his boys. For special 
subjects there are special masters. It will be of interest, 
perhaps, if we give an outline of the manner in which, 
say, the highest form, spends its time. The week is divided 
into thirty-eight periods.’ Seventeen of these periods, or 
nearly half the total time available, are devoted to mathe- 
matics and mechanics; eight periods are devoted to 
chemistry and physics ; six to a modern language, which 
is generally French, though another may be chosen, so we 
understand, if desired ; four periods are given to English, 
two to machine drawing and construction, and one to 
gymnasium. We may mention that the three yéers’ 
course was drawn up three years ago, with the assistance 
and approval of the authorities of the City and Guilds 
Central and Finsbury Colleges and of University ard 
Kiug’s Colleges. 

The general aim, as explained to us by the authorities, has 
been throughout to work in conjunction with the Technical 


Fig. 3—TESTING MACHINE 


drawing-oflice are several excellent models. Some 
of these are of valve gears of steam and internal com- 


melting being done in a small crucible furnace. We saw 


' a number of castings which had been made by students, 


and many of these showed evidence not only of the care 
which had been bestowed on the patterns, but also of the 
aecuracy with which the moulds had been made. Students 
are encouraged to make such articles as will be of use—for 
instance, small surface plates, &c. These they make 
from beginning to end, including the surfacing. We may 
add that the principles of moulding and casting are only 
taught to senior boys, and before commencing pattern- 
making a student must pass in plain carpentry. 

Next to the foundry is the smith’s shop, and in this 


| we were much interested. Here we saw young fellows 


| 50,000 lb. in tension and compression, and 5000 lb. 
| torsion. 


bustion engines, while some illustrate various physical | 


phenomena. 
made models of different parts of machines and engines 
are employed. These are made to take to pieces; and 
form excellent object lessons in design and construction. 
A view of the drawing-office is shown in Fig. 1. 

Adjoining the drawing-office is the 
laboratory, a view of which is shown in Fig. 
The equipment of this:room, as well as that of the 
drawing-office, is, we were informed, due in-a great 
measure to the liberality of Mr. A. F. Yarrow, who has 
shown a considerable interest in the development of this 
side of the school, as,--indeed, he bas in- its welfare 
generally. . The apparatus at the disposal of the teachers 
is of an excellent description, and pains are ‘evidently 
taken not only to teach the various Jaws, but to demon- 


») 


~ 


In addition to these numerous accurately | 


| 


carrying out forging work with skill and despatch. There 
was in course of construction a new smith's fire complete, 
and the work was being done remarkabiy well. Here 
might be seen the original smith’s fires with which a start 
was made in 1876. Views of the foundry and smith’'s 
shops are shown in Figs. 4 and 5. 

The machine shop, which is driven by a small engine 
which we shall presently mention, contains lathes, 
planing, drilling, milling, and grinding machines —in fact, 
everything which is necessary to give a general insight 
into the use of machine touls. Here again a number of 
boys were at work, and here again the standard was high. 
Besides other thiogs, the pupils are encouraged to make 
such things as callipers, scribing blocks, &c., which are 
likely to be of use to then. afterwards. The making of 
toy or other models is, however, not allowed, though 
every encouragement is given to original thought and 
design, and everything must be drawn to scale before 
being carried out. Two views of the machine shop are 
given in Figs. 6 and 7. 

The engine driving the macbine shop is contained in a 
separate engine-room. It is an 8 to 10 indicated horse- 
power single-cylinder “ Windsor ” engine, the steam to 
work which is generated in an “ Essex” boiler, Both 
these were supplied by Davey, Paxman and Co., Limited, 
of Colchester. This engine may be seen in Fig. 8. It 
also drives a smal] dynamo, which is used for lighting 
purposes throughout the buildings. In the same figure 
may be seen a Crossley gas engine, which is also used for 
driving adynamo. Indicator cards can be taken from both 
these engines. 

In the engine house is also a testing machine, this 
being shown in Fig. 3. It was made by W. G. Rennie 
and Co., of Edinburgh, and is capable of testing up to 
in 
A Ewing’s extensometer is also used with this 
machine, and students are taught to produce stress dia- 
grams and to find the modulus of elasticity, &c. The 
engine-room also contains a small Roots blower for the 
smiths’ fires, ke. In a room adjoining there is a 
secondary battery. 

The machinery, we understand, is shortly to be driven 


| by an electric motor, and the steam engine and boiler will 


mechanics | 


then be used for experimental purposes only. 

It will have been evident from the foregoing that 
opportunities are given for students to obtain information 
regarding, and experience in, engineering in a large num- 
ber of branches, and before they are promoted to practi- 
cal workshop esperience—which, it must be remembered, 
they have to obtain out of school hours—they. are 
thoroughly grounded in the theoretical principles which 
underlie it all. 

We must not forget to call attention to. the well- 
equipped chemical and physical laboratories. These are 
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Fig. 6 -MACHINE SHOP 





Fig. 8—-ENGINE ROOM 


provided with all kinds of apparatus, and their equipment | 
is equal to that of any other laboratories we have seen. 
The lecture-room in each case is embodied in the labora- 
tory, which must facilitate practical demonstrations. 
There are also a large dark-room for photography and a 
room which is devoted to light experiments, &c. These 
laboratories, we may mention, are those actually used by | 
the remainder of the school. In addition to them, how- 
ever, there are two other Jecture-rooms actually in 
the engineering building. They are equipped for demon- 
Strational and lecture purposes. The main chemical | 
laboratory is shown in Fig. 9. 

_ We have before us a syllabus of the course of instruc- 
tion through which the pupils have to go. This is | 
of too great length for us to print, bub we may say | 








SHOPS LABORATORIES 
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Fig. 5—-SMITHS’ SHOP 





Fig. 7- MACHINE SHOP 





Fig. 9-CHEMICAL LABORATORY 


that it appears to have been arranged with great care.| matters among the students. We may say that we 
We have also been shown the examination papers which | observed pretty closely the work which was being carried 
have been set for this July and last year. They are of| out by the boys during our visit, whether it was 
an eminently practical nature. There is an annual com- | mechanical drawing, physical experiments, forging, or 
petition in workshop practice, in which ail must take | machining, and we were struck not only with its quality, 
part, and as a result of which prizes are awarded. We | but with the intelligence which was being displayed. 
were shown a case of samples of students’ work which | We may, perhaps, be allowed to add that the relationship 


| had been exhibited at the recent exhibitions at Paris and | between masters and pupils appeared to be of the most 
| St. Louis, and which had in both cases received com- | cordial description. We may say, too, that the large 
| mendatorv notice. As far as possible arrangements are made 


| majority of the tools and appliances were of modern 
periodically for the senior boys to visit works such, for | types, and kept in excellent condition. Altogether Bed- 
example, as those of Messrs. Yarrow and Co., Messrs. | ford Grammar School is to be congratulated on the equip- 
Willans and Robinson, Messrs. W. H. Allen, Son and Co., | ment and general management of its Engineering Side. 

and Woolwich Arsenal. In fact, everything possible is | 
done to arouse and keep alive the interest in engineering | 
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SIDE PLANING MACHINE. 


Tuk engraving above represents a type of side planing 
machine made by Geo. Richards and Co., Limited, of Broad- 
heath, near Manchester, which is largely used in the 
Admiralty’s floating workshops. This machine, which is 
adapted for use with high-speed steels, is capable of planing 
pieces 15in. wide and 4ft. long. The bed is of box pattern, 
and is planed and scraped on the top to receive the saddle 
which carries the arm. It has T slots planed out at the front 
of the bed to which the table plates carrying the tables are 
attached. The tables have vertical and horizontal move- 
ments, and are provided with T slots on the top and one 
side for holding work. The arm is driven by a steel screw, 
and has a quick-return motion of 80ft. per minute. The tool- 
box, which can be swivelled to any angle, has an automatic 
cross feed and a down feed by hand. 








THE LUSITANIA. 


Iy our last issue we gave two illustrations of the Lusitania 
descending the Clyde—an event which took place on 
June 27th. The ship went down as light as circumstances 
would permit, but a special channel had to be dredged for 
her. She-has since then made several trial runs,.and the 
picture on page 38 shows her engaged upon one of them. 
Information as to the results of these trials are naturally 
confidential, but they were in any case only preliminary 
tests, to see that the main and auxiliary machinery were in 
working order. The great vessel has been lying at the Tail of 
the Bank for the last few days, where she has been inspected 
by a large number of people, but she is expected to leave this 
week for Liverpool, where she will be dry docked, and got 
ready for her official trials. 








FrRE STATION AT ANTWERP.—The Commercial Intelligence 
Branch of the Board of Trade have received from the Acting 
British Consul-General at Antwerp a copy of a specification issued 
by the municipal authorities of that city relating to tenders for the 
construction of a fire station. Tenders in sealed registered 
envelopes shou'd reach M. le Bourgmestre dela Ville, at the Hétel 
de Ville, Ahtwerp, not later than the 18th July. The estimated 
cost is 375,075f. (£15,003), and a deposit of 25,000f. (about £1000) 
will be required to qualify any tender. The specification and 
plans may be obtained from the Hétel de Ville, Antwerp, at a cost 
of 3f. and 50f. respectively. A copy of the specification may be 
inspected by British firms at the Commercial Intelligence Branch 
of the Board of Trade, 73, Basinghall-street, E.C. 


THE PRODUCTION OF HYDROGEN.—Hitherto when it has been | 


found necessary to fill balloons with pure hydrogen gas, which 
possesses about twice the lifting power of town gas, it has been a 
common practice to generate it with iron and zinc turnings and 
sulphuric acid—a somewhat expensive process. A later method 
consisted of decomposing an alkaline solution by means of an elec- 
tric current. During the last month or two a new process has 
been under trial by the Government, and the plant has, we are 
informed, recently been accepted and taken over from the makers. 
By this process steam is decomposed’ by a red-hot ferric material, 
a reaction not in itself new, but in conjunction with means of 


revivifying the material ix situ in the retorts, an important source | 


of supply of nearly pure hydrogen-at very low -cost-is said-te-be 
available. The plant for producing this cheap hydrogen is the in- 
vention of Mr. Howard. Lane, of Birmingham, who exhibited at 
the St. Louis Exhibitin, and has since, we understand, erected a 
large hydrogen installation for the Russian Government. 


CLYDE-BUILT CANADIAN LAKE STEAMERS.—For the Canadian 
Pacific Railway Company’s service on the Great Lakes of Canada, 
the Fairfield Shipbuilding and Engineering Company, Govan, has 
recently been engaged building two steamers—one was launched 
on 25th ult., 
the 6th inst.—an interesting feature of which is that both are 
constructed with water-tight bulkheads athwartship aft of the 
machinery space, to enable them to be cut asunder on their arrival 
on the other side of the Atlantic, to enable e»ch part to be towed 
up the series of canals giving access to the Lakes, and there 
re-joined and made into two complete and staunch ships. The 
dimensions are:—Length, 348ft.; breadth, 43ft. 6in.; depth, 
26ft. Yin. to awning deck. There are f ur decks—main, awning, 
promenade, and hurricane—and the hull is divided transversely 
into seven water-tight compartments. The f rwrrd part of the 
vessels is arranged for grain or other bulk carg es, and the after 
part for passengers. The propelling machinery consists of a set 
of quadruple-expansion engines, having four cylinders working on 
four cranks, balanced on the Yarrow-Schlick-T weedy system. 


and the other was sent off the stocks on! 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opnions of our 
correspondents, ) 


EFFICIENCY OF STEAM BOILERS. 


Sir,—The efficiency factor for any boiler must necessarily be 
referred to the estimated heat value of a fuel,and the quantity 
must take account of all the ash taken from the ashpit, and any 
clinker taken from the bars. 

Fuel is purchased by weight, and its money value is the measure 
of its heat effect ; therefore, in computing the actual heat value 
of a fuel the residue must be strictly weighed and deducted from 
the actual calorific value per lb. of combustible. 

The waste gases should never be below the combined tempera- 
ture of the steam and atmosphere for natural draught conditions, 
but for induced or forced draught conditions the temperatures of 
the waste gases are necessarily higher, but it must not be forgotten 
that whether it be induced or forced draught effect, the gases are 
greater in weight and of less relative volume than that due to 
natural draught; therefore,-as more actual heat is concentrated 
in a smaller space, the necessary result is a higher temperature. 

| But knowing the value of the compressing effect, it is an easy 
| matter to estimate the temperature required for the waste gas, 
| and where this keeps pace with the quantity of fuel burnt, then 
| the thermal efficiency may be equal per lb. of fuel, and the 
| evaporative efficiency equal also; whilst the quantity evaporated 
| is in proportion to the fuel burnt, and under such conditions the 
greater the evaporation for any given boiler, then an actual 
economy has been effected, by doing more work in an equal 
space, and at the same plant and working cost, but, of course, 
at a higher expenditure for fuel in proportion to the evaporation 
effected. 

It is quite possible, and is also well understood in practice, that 
induced and forced draught may, and does, effect the quantitative 
evaporation at the expense of economy, but in many instances the 
pounds of steam generated are of more value than the pounds of 
fuel wasted, because it is well known that actual efficiency is not 
always measurable by the amount of coal saved. 

In boiler practice too little is known of actual effects, whilst in 
some cases too much testing for efficiency brings in influences 
which are totally opposed to fact, that is, wrong causes are 
attributed to given effects, Generally, it may be asserted that too 
many tests at one time complicate the issue, whereas special tests 
for one purpose usually result in actual improvements, 

In an editorial of THE ENGINEER of the 7th June, 1907, this is 
especially pressed home, where easily measurable effects are shown 
to be referred to impossible causes. 

The essential feature of all efficiency is heat, and whilst there is 
little difficulty in attaining it, there is agreat difficulty in using it 
economically, and this economical use rests upon air supply and 
its proper distribution 

Under natural draught conditions the light weight of a column 
of chimney gases compared with an equal column of air is the 
equivalent of induced draught. aud assuming that the column of 
zas is relatively high, then it bas increased weight, but the air, asa 
proportion, is also heavier. Now between the inlet to the furnace 
and the outlet at the chimney base there is a quantity of gas of a 
varying temperature, weight and volum2. Then it is quite obvious 
that the heavier weight of an equal column of air to that of a 
co'umn of gas is capable of moving the flue and the chimney gases 
| in one direction, and whatever the relative volume of the hotter 
| gas, it is nndoubtedly influenced by the weight pressing at either 
| end. Now the pressure of the atmosphere is equal at both ends, 
| but the weights are different, and suppose the weight is 1 lb., then 
with the chimney gas weight of, say, $lb. pressure represents the 
compressed condition of the gas in the flues being under }1b. per 
square inch above atmosphere. Now, if the weight of the chimney 
| gases be increased to 11lb. per square inch their influence as a 
| weight is to compress the flue gases, and consequently the tsmpera- 
| ture is raised because the same amount of heat is confined toa 
| smaller space. It is quite evident that increase of pressure has also 
| increased the resistance against the flue sides. On the air inlet 
| side the weight is 2 lb., and J lb. of this is balancing 1 Ib. of 
| chimney gas, and another portion is engaged in overcoming the 

frictional resistance. and the remainder in imparting movement to 
the flue gases and those in the chimney. 

A volume of air under atmospheric conditions, and, say, 
| 62 deg. Fah., if pressed upon by a column of water 2in. high, 

is under a pressure of 10-396 lb. per square foot, and a pressure of 
4in. of water is often used, then 20-792 lb. per square foot equals 
the compression effect, but outside of this there is the frictional 
effect, and this may be 8 per cent. of the total pressure, or, 
2116-8 + 20-792 = 2137-59, and 8 per cent. equal 171 Ib., equal 
a total of 2308 + 144 = 16 lb. per square mch, 1-3 lb. above 
igeness oor pressure. Now, under this pressure the temperature 
is probably increased 20 per cent., and, assuming the tem ° 
ture to be 2000 deg. Fah., then it is increased to 2400 deg Fah, 
but the volume is smaller, consequently the actual heat influencing 
| a square foot of surface is greater; therefore, whereas the heat 
influence on one square foot of heating surface was 2000 deg. Fah., 
it may be fully 2500 deg. Fah. influence upon ‘the same area, 








or equal to, say, 20 per cent. more heat transferred per area of 
surface. Another effect is produced, the temperature is higher 
for the same fuel, therefore more weight of fuel is burnt per 
square foot of grate in the same time, and as the gases are con- 
densed so the necessary quantity of air is accommodated for the 
greater quantity of fuel, and the quantity of air admitted will 
be more in proportion to that required for perfect combustion ; 
consequently the waste gases will carry away a larger proportion 
of heat, hence the boiler will not be so economical, though its 
evaporative power is enormously increased. This condition may 
be the result of either induced or forced draught. 

In marine practice forced draught enables more coal to be burnt 
on the same grate area and a larger evaporative effect to be pro 
duced, and it is nevee expected that under such co ditions the 
highest fuel economy will be reached ; still economy of another sort 
has been attained to, much more valuable than saving coal, viz., 
the concentration of power in a small s It does not 
necessarily follow that the application of induced draught within 
a given limit is opposed to fuel economy, and it may easily be 
shown that it can result in actual Fg we conditionally. For 
instance, some given boiler may be badly suited for natural 
draught effect ; perhaps the chimney is too small, then the intro- 
duction of induced draught, discharging into the chimney, doe~ 
good, because the fuel, which was previously starved of oxygen, 
has now sufficient to support its proper combustion at a suitable 
temperature. Therefore more heat has been transferred to the 
water, which before, probably, was carried away as carbonic 
oxide. 

It is just possible that these were the conditions mentioned by 
Mr. Capron in his recent paper in regard to the performance of the 
natural draught conditions of the Lancashire boiler he gives as an 
example, because it is evident that the boiler was short of draught 
effect, inasmuch as the trials were for smoke avoidance, and there- 
fore it was necessary to limit the supply of fuel, and probably 
accentuate the supply of air above the fire by the door to keep 
down smoke formation, and in keeping this down the efficiency of 
the boiler was impaired. Now the actual difference appears to be 
about 22 per cent. for the same boiler under the different condi- 
tions, but it is well known that Lancashire boilers have an efficiency 
of from 63 to 66 per cent., when properly yore The advan- 
tage gained by the induced draught is not, and cannot be, due to 
heating the air alone, but is rather the effect of the pressure con- 
ditions, a shorter grate, and more fuel properly burnt per square 
foot per unit of time, a hotter feed, and the saving effected by 
raising the temperature of the air before entering the fire, and 
this latter by itself cannot account for the increased efficiency. 

A thick fire, under correct combustion conditions, by itself is 
capable of accounting for a large addition to furnace evaporation. 
A furnace grate 6ft. long by 3ft. wide, and a fire 4in. thick, even 
in a state of incandescence, only presents a surface of 22 square 
feet to evaporative purposes, and probably 5 square feet of down- 
ward radiation ; whereas a fire Sin. thick presents 26 square feet of 
evaporative surface to the fire, and the same downward radiation, 
or practically 12 per cent. greater furnace efficiency for the thick 
fire. 

Further, it is well known that a high temperature of the furnace 
results in less radiant heat, and more convected heat and a richer 
gas, and consequently a higher flue efficiency. 

Generally the object in all furnaces is to concentrate heat ina 
relatively small volume, and this can be attained by natural 
draught effect, by suitable design and proportion of grate area, 
flues, and chimney, or by induced draught, or forced, within 
reasonable limits. Now, heat acts through an agent, and more 
or less obeys the agent’s movements, hence, by B sig a given 
heat value into a given volume agent, and affording freedom of 
movement, either by inducing or forcing it unnecessarily, heat can 
be rapidly wasted, whereas by giving ample freedom for the air 
and the gases in the flues and chimney, to move in a concentrated 
volume under some considerable pressure, an economical result 
may be attained with a large evaporative efficiency as well. 

p Awe 11th. JOHN Batey. 


——- 


THE CHAIR OF ENGINEERING AT OXFORD. 


Str,—I enclose a memorandum on the proposed School of 
Engineering at Oxford, which I think may be of interest to your 
readers. 

I am, personally, very anxious to see such a school established : 
First, because I believe that an increased supply of engineers of 
University standing is required in the various branches of the 
engineering profession ; secondly, because I am a considerable 
employer of engineers myself, and feel the need of an increased 
supply of suitable men in my own business; thirdly, for the 
sentimental reason that my grandfather, in one or other of his 
contracts, was associated with most of the leading engineers of the 
last century. 

As stated in the memorapdum, it is proposed to appoint a 
professor of engineeriog for a limited period of five years. It ix 
not paves to expend any large sum on buildings or equipment 
until the school has justified its existence. 

In response to an appeal made to the University, New College 
has voted a fellowship of £200 a year to the professor; Merton 
College has granted £500 for equipment ; and a grant of £200 has 
been made from the common University fund, which may or may 
not be repeated. 

I have guaranteed to raise the balance required for the 
establishment of the school, and have already received four 
promises of £100 per annum for five years, and a promise of £50 
per annum for the same period from Sir Andrew Noble. 

London, July 2nd. T. A. Brassky. 


THE PROPOSED SCHOOL OF ENGINEERING AT OXFORD. 


Friends of the higher teaching of science in Oxford will note 
with satisfaction that the last number of the University Gazette con- 
tains a statute, which wiil be brought before the University in 
Michaelmas Term, providing for the establishment of a Professor- 
ship of Eagineering Sc ence. A foot-note appended to the statute 
makes clear why the chair is to be called one of Engineering 
Science and not simply of Engineering. The new professor, when 
appointed, will be expected to teach only what can be learnt from 
laboratory instruction and not in a workshop. This proposal 
should therefore commend itself to the friends of higher scientific 
education. There is no talk of introducing technical teaching into 
the old University—no workshops with noisy and heavy plant are 
contemplated—but it is proposed to introduce the more scientific 
and less technical work of an engineering laboratory, which pre- 
sumably will include such subjects as engineering drawing and 
machine design, thermodynamics, hydraulics, electrical engineer- 
ing, and surveying ; much of the scientific equipment of an engineer 
—mathematics, physics (including heat, light, and electricity), 
chemistry, geology, and mineralogy—being, of course, already 
taught within the University. 

It is to be hoped that ere long Oxford will be able to send out 
young men high'y trained in the principles of engineering science, 
who will go on to the more technical schools of engineering 
fully equipped to pursue their practical studies there, or to pass 
into the workshops «f mechanical or electrical firms, just as she 
has long sent out men with a high scientific training into the great 
profession of medicine, although there is no large hospital in 
Oxford at which clinical experience can be gained. 

The proposal above outlined is in reality no introduction of a 
subject new to the Statute-book of the University, for by the 
Commissioners’ Statutes of 1877 the duty of establishing a Chair of 
Engineering was laid upon the University in clear terms and in 
accordance with those provisions the duties of a Professor of Applied 
Mechanics have been set forth in a University Statute since 1882, 
according to which he was to ‘‘ lecture and give instruction in the 
principles of civil and mechanical engineering, and to have the 
charge of such laboratories and working-rooms as may be assigned 
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to him.” Up to the present, however, this professor has never 
been appointed, and the subject of applied mechanics has only been 
represented in a modest way in a small laboratory—tbe Millard 
Laboratory—belonging to Trinity and St. John’s Colleges, and the 
apparatus has been mainly the private property of the present 
Millard Lecturer. 

The statute now proposed provides for the appointment of a 
professor, at a stipend of not less than £800 a year, for a period of 
tive years. This indicates that the appointment is to be an experi- 
ment, and will only be continued if the new Chair prove itself a 
success, 

That there is a real need for such a professorship is quite certain. 
Many young men who desire the advantages attaching to life in an 
Oxford college have been forced to go elsewhere, because Oxford is 
almost the only University at which engineering is not taught. 
Among the Rhodes scholars and the other Colonials and Americans 
attracted to O .ford there are many who desire to become engineers, 
who have begun their studies with that object in view, and cannot 
afford to remain out of toach with the profession during the whole 
of their University career. 

All that such students can do at present is to offer themselves 
fora diploma in engineering—or mining—subjects, which are to 
be chosen from the following :—Mathematics, physics, chemistry, 
French, German, engineering principles and machine drawing, 
surveying, geology, mineralogy. mining and engineering, hygiene 
and mine ventilation, electricity and assaying, these beiog all sub- 
jects which are now taught or supposed to be possible at Oxford, 
though, as said above, the engineering teaching is hopelessly 
inadequate. Candidates must also go through an approved course 
of practical training during four months at a mine or in engineer- 
ing works away from Oxford. 

This diploma cannot, however, be regarded as offering much 
more than the merest introduction, and is of little use to those 
who have already been grounded in these introductory subjects ; 
it was really introduced to provide for ¢hose who desire to become 
colliery managers and to obtain exemption from two years of the 
work required by the Home-oftice for a certificate. 

Not only is there a demand among Oxford students for engi- 
neering teaching, but there is also a demand in the engineering 
professions for Oxford and Cambridge men. No posts in the 
Colonies are more important or more highly paid than the greater 
engineering posts; and no profession is more Imperial in its 
character. Again and again in the Colonies is to be heard the 
request for civil or mining engineers of the type which is to be 
found among our public school men who have an trained at the 
residential Universities ; the class that in other walks of life sup- 
lies those who are by character and education best fitted to 
vecome leaders of men. 

There is another aspect of the problem of engineering educa- 
tion that deserves consideration. It is chiefly at the Universities 
which endeavour to pursue the higher study of the pure sciences 
that research should be carried out for such professions as medicine 
and engineering ; investigation into the nature and properties of 
materials, for instance, can nowhere be more profitably pursued 
than in the laboratories of such institutions; witness the work 
effected by Professor Ewing while he was Professor at Cambridge. 
In fact, the whole subject of the structure of metals, than which 
nothing can be of more vital importance to the practical engineer, 
is an example of problems which are a matter for the laboratory 
student, and such researches can scarcely be expected from the 
workshops of engineering firms or the more techaical colleges, 
where only the applied sciences are taught. 

It is much to [ hoped that Oxford will take her part in the 
training of the highest type of civil engineer, and especially in the 
scientific researches which lead to advance in that great profession. 





EDUCATION AND SUCCESS. 

Sik,—Permit an old man, of sornewhat extended experience, to 
say a few words concerning the question raised by “‘Sceptical ” in 
your last issue. 

The mistake made very often is to believe that what a man 
knows establishes his standard of merit. It is not what a man 
knows, but what other people think he knows, that constitutes his 
chance of getting employment, or, to be more accurate, one of his 
chances. 

The first thing is toconvince a possible employer that ‘‘Sceptical” 
will be worth his salary, and a little more. ‘‘Sceptical ” must, in 
the first place, convince the employer that he possesses just the 
right kind of information. 

The second chance of employment is much more important. He 
must convince the employer that not only does he possess the 
necessary information, but that he can use it. 

Her comes in the personalelement. ‘‘ Sceptical” will no doubt 
admit that he has interviewed possible employers under whom it 
would be delightful to work, and men with whom he has felt that 
life would not be worth living. 

Now, the employer is just in the same case. He interviews men 
whom he would not have as a gift, notwithstanding their know- 
ledge, and men whom he would be charmed to employ if only they 
knew enough. 

I dare not trespass on your space with examples to illustrate 
my meaning ; one or two, however, you will, perhaps, pass. Appa- 
rently insignificant trifles will often have a great effect. A young 
man comes to me in search of employment ; his credentials are 
good, his knowledge sufficient, his fingers are stained brown. I 
see that he is a heavy smoker of cigarettes ; that is enough for 
me; not that I object to smoking, but I am certain such a man 
prone do his best for me, either in the drawing-office or in the 
shops. 

_Again, two men come, one is too conceited, the other too 
diffident ; I find ‘a third, who is first and foremost a straight- 
forward, courageous, honest fellow. It is quite possible that his 
scientific training is nct very good, but I am sure I can trust him 
to deal with men, to push a job through, to be full of resource, 
never to know when he is beaten. I like him from the first, and I 
employ him. 

_This kind of personal attractiveness is a potent factor in a man’s 
life. I have known men who went through life always rising, 
simply because they made friends without fearing to make 
enemies ; and others, with very great abilities, who never got on, 
grumbling and grumbling with every one and everything. 

I will not take up more of your space; my object is served if I 
have succeeded in directing attention to the potency of the per- 
sonal element in determining a man’s career. Often it is beyond 
his control, but the acquisition of good manners, loyalty, good 
temper, and the power of making the best of himself in the eyes 
of the employer ought not to be beyond the power of any man 
who has common sense and worldly wisdom. 


Llangollen, July 7th. AN OLD ENGINEER. 





Sir,—The letter signed ‘‘Sceptical” printed in your issue of 
July 5th will, I think, be endorsed by most technically educated 
engineers who have sought employment in works in this country. 

My own experience has led me to the conclusion that there is 
practically no demand among manufacturers for men who have 
passed successfully through the engineering course at our colleges. 
After serving three years’ rn  alaggresenee in the shops, and spending 
another three years at college, completing the course there by 
taking an honours degree, I found that it was the most difficult 
thing to get an opening of any sort in works, and eventually was 
~~ to get a start in a drawing-office at a wage of less than £1 a 
. In reply to advertisements of my own I did not geta single 
inquiry from a genuine employer, although I had several from 
persons desirous of securing a little additional capital. 

A technically trained man seems to be ragarded in the works as 
a sort of amateur, and naver as one who requires or should expect 
any money, 





A man who has an established ition waiting for him may, of 
course, choose that training which he thinks will best suit him ; 
but those who have to make their own way, and wish to earn a 
reasonable salary as soon as may be, must study the requirements 
of employers. In the light of some few years’ experience, there- 
fore, I consider that unless a man is content to regard the more 
scientific side of engineering as a hobby, and to study purely for 
the sake of the additional interest and og waa which it brings, 
he will be well advised to leave it alone altogether. Otherwise, 
the time spent at college is time lost, and there is the further 
drawback that he is apt to be branded as ‘‘ unpractical,” which is 
the ordinary word equivalent for ‘‘ educated.” 

The present newspaper cry for technical education is certainly 
not borne out by the attitude of employers, and as far as engineer- 
ing is concerned, there is no doubt that our colleges are already 
turning out far more men than the demand calls for. BSc. 


DESTRUCTION OF ROADS BY PNEUMATIC TIRES. 


Sirn,—With reference to your note on the endurance (?) trial 
recently on the Brooklands Track, I think I may profitably make a 
few remarks, As to this track itself, I have not seen it or the 
specification, but by all accounts the construction was hurried on 
as fast as possible to be ready for this trial. It is fairly safe to 
assume that the concrete was, therefore, more or less ‘‘yreen ” 

Living as I do close to the main road from Chichester to 
Worthing, I had ainple opportunity of watching the action of fast 
and large cars last year during Goodwood week. The large fast 
cars might be said to be followed by a rain of small stones or 
coarse sand, and by the evening of Cap Day—Tbursday—the road 
was more like a sea h a main road. I fr-quently 
examined a piece of road after the passage of several large cars, 
and I invariably found that whereas the road was compressed and 
the stones crushed down by a farm cart, with a motor car the 
stones were lifted, in some cases to a considerable depth. 

The action of a pneumatic tired wheel takes two forms:—(a) 
The load on the wheel tends to bed, 7.¢., to press down a stone 
more firmly. The maximum load cannot, however, be applied 
more than momentarily owing to the shape of the wheel, and with fast 
running cars, the pressure being applied for such a short time, the 
stone resists movement by its inertia. (b) Owing to the com- 
pression of the tyre, the tyre can act as a ‘‘sucker,” and, there- 
fore, clings to the stone before action (a) is at its maximum, and 
the stone, if small, is rolled out of its bed by its connection witb a 
moving wheel and either thrown off behind or left in place as a 
**loose” stone. Unless the stone is held in place by an active force, 
such as being keyed in with others, or being made practically 
encastré with cement nothing will stand under fast running 
pheuniatic tired wheels but heavy blocks of stone. A floated 
surface to an under-bed of rough concrete will be liable to destruc- 
tion by ‘‘rolling out,” in the same way that two metal plates 
soldered together can be separated by rol'ing out, i.¢ , by stretching 
one plate unequally to the other. Ultimate separation is certain 
in course of time. The time required depends only on the quality 
of workmanship and solder. 


Angmering, July 6th. Gro, T. PARDOE. 





EXPRESS PASSENGER ENGINE FOR THE MIDLAND RAILWAY. 


Sir,—The special valve gear adopted in this latest type of express 
engines for the Midland Railway reminds me of a similar arrange- 
ment designed by Stévart for some eight wheel coupled engines 
of the Belgian State Railways. This was sone thirty-five years 
ago. I should be very glad to know in what respects Mr. Deeley’s 
gear differs from that of Stévart’s, which was considered at the 
time as an ingenious way of doing away with excentrics in connec- 
tion with the Walschaert gear. The application of a gear of this 
kind to an inside connected engine must be somewhat more difficult 
than inthe case of an outside-cylinder engine. Further detail 
drawings of the gear would be welcome. Although such arrange- 
ments as those of Stévart and Deeley give an almost perfect dis- 
tribution, they have the disadvantage that in case of failure of one 
side of the engine, it is utterly impossible to get any further with- 
out the assistance of another engine. 

This appears to be the reason o_o Belgian arrangement did 
not find any further applications, hile on this subject, I would 
remark that in another modification of the Walschaert gear used on 
the French Western, the oscillation of the quadrant link is derived 
from a link arrangement not unlike that invented by the late 
David Joy. The last-named combination is free from the disad- 
vantage | have alluded to. MERNOK. 

London, July 6th. 

[Mérnik wlll find drawings of the gear in an early future issue of 
THE ENGINEER.—ED. THE E.] 





AUTOMATIC COUPLINGS. 


Str,—May I draw your attention to a statement made in the 
speech of the President of the Board of Trade on the 27th June in 
reference to automatic couplings, which is liable to misconstruc- 
tion. Mr. Lloyd George is reported to have said that the Board 
of Trade Committee’s report on ‘‘ Automatic Couplings ” was ‘‘not 
likely to be very satisfactory,” and that Col. Yorke, the inspecting 
officer, had come to the conclusion that ‘‘the experiments so far 
had not been very successful.” 

As this statement is calculated to damage the reputation of all 
automatic couplings at present on the market, may I be permitted 
to point out that the Board of Trade Committee have not yet 
asked for automatic couplings to be submitted to them, or even 
published the conditions which the mechanism is required to fulfil, 
and that, so far as | am aware, no experiments of any kind have 
yet been made by the Committee or by anyone on their behalf. 

It may be stated, in justice to Mr. Lloyd George, that in answer 
to a question in Parliament on the following day he corrected his 
original statement to the extent of stating that the question of 
automatic couplings had not yet been considered by the Com- 
mittee, but he added that the chief inspecting officer had recently 
made an independent investigation into the matter, and doubted 
whether the number of accidents could be reduced. 

It is difficult to understand how such an ‘‘ investigation ” of any 
value can have been made without organised tests under traffic 
conditions, and, indeed, without giving the owners of automatic 
couplers any opportunity of submitting their devices for purposes 
of experiment. 

The owners of automatic couplers are doubtless fully prepared 
to demonstrate the utility of their devices, both as to success in 
working and as to the reduction of accidents, but the reputation 
of their inventions ought certainly not to be prejudiced either by the 
Board of Trade or its inspecting officer pending the investigations 
of the Committee which has mn appointed expressly for this 
purpose, ARTHUR PaGet. 

Westminster, July 10th. (A.B.C. Coupler, Limited.) 


HISTORICAL LOCOMOTIVES. 


Sir,—With reference to Mr. Herbert Walker’s letter on this 
subject and his request for information, especially with regard to 
the Crampton engine, a number of these engines were built in 
these works between 1846 and 1850, and we shall be glad to send 
Mr. Walker a copy of the working drawings if it would be of 
interest to him and he would communicate with us. There is a 
very interesting reference to these in a book on ‘‘ Historic Lovo- 
motives,” by Mr. A. R. Bennett, published by Cassell and Co., 
London, which possibly Mr. Walker has not seen. 

THE Lowca ENGINEERING COMPANY, LIMITED, 
Ceci, WALTON, Managing |irector. 
Whitehaven, July 6th. 





CATALOGUES. 


R. Waycoop anpD Co., Limited.—A newly published catalogue 
relating to lifts for private residences. 

Tue I.T.E. Exvectric Company, Limited, 20, Great Russell- 
street, London.—A pamphlet on circuit breakers of several types. 


JARVIS BROTHERS, Limited, Middlesbrough.—A leafiet giving 
particulars of British cooling towers as manufactured by this firm. 


THe Hart ACCUMULATOR ComMPANY, Limited, Stratford, London, 
E.—A leaflet dealing with ce! testing voltmeters for storage 
batter ries. 

WuHitLock Bros., Great Yeldham, Essex.—A pamphlet describ- 
ing a special chaff-cutting machine designed to cut chaff in large 
quantities. 

A. VERNET. 4, Rue de Colmar, Dijon, Céte d’Or, France.—A 
pamphlet on punching and shearing machines, giving prices and 
particulars. 

Tue BRITISH INSULATED AND HELSBY CABLES, Limited, Prescot, 
Lancashire.—A number of leaflets illustrating House fuse boxes of 
various designs. 

THe GripPpeR Company, Limited, 2, Breams-buildings, Chan- 
cery-lane, W.C.—A small pamphlet describing the ‘‘Gripper”’ 
nut and bolt lock washer. 

Tue GERMAN Nites Toot Works (English Agent, E. C. Amos, 
22, Walbrook, E C ).—An interesting little booklet descriptive of 
the German Niles Tool Works. 

JOHNSON AND PHILLIPS, Charlton, Kent.—A new instrument 
list, M.I., dealing with dead beat moving iron ammeters and volt- 
meters for continuous and alternating current. 

W. Sisson anp Co., Limited, Gloucester, England.—A leaflet 
giving some particulars concerning the ‘“‘ Sisson” patent single- 
crank enclosed engine for ships and other electric lighting sets, 


SCHUCHARDT AND ScHUTTE, 34, Victoria-street, Westminster, 
S.W.—Two show cards, on the back of which are given particulars 
and prices of the patent ‘‘ Initiandum” tool holder and hack saws. 


BRITISH INSULATED AND HELsBy CABLES, Limited, Prescot, 
Lancashire.—Two leaflets, Nos. P 22 and P 24, dealing with 
Prescot rail bonds for electric railways and tramways and the 
Prescot welder respectively. 

W. S. GLoveR anv Co , Limited, Trafford Park, Manchester.— 
We have received one of this firm’s almanaes, the daily extracts 
from which are in many cases decidedly humorous, while in others 
useful technical information is to found. 


THE GENERAL Exectric Company, Limited, 71, Queen 
Victoria-street. E.C.—Leaflet L. 1174, describing a wind direction 
ndicator. This is an electric advertising device, consisting of a 
board, carrying small incandescent lamps, mounted at points of the 
compass, and a wind vane, with a contact-making device, which 
lights up the lamp on the board corresponding to the direction of 
the wind. 

Roy.es, Limited, Irlam, near Manchester.—A well-bound and 
printed catalogue of considerable magnitude. This catalogue 
is divided into three sections. Section 1 deals with appliances for 
heating, cooling, e aporating, or condensing by means of tube 
surfaces. Section 2 treats of water sofiening and purification. 
Section 3 includes steam traps, steam dryers and separators, 
reducing and surplus valves, safety and relief valves, oil separa- 
tors, exhaust heads and oil catchers, automatic receiver and pump, 
steam pumps. steam ovens, swivel unions, hydraulic test pumps, 
automatic boiler feeder, boiler mountings, steam fittings, iron and 
gun-metal steam and water valves, wedge valves, Peet valves, 
asbestos-packed fittings, &c. 








FinspurY TECHNICAL COLLEGE.—The drawings executed by the 
students of this College during last session will be on view each 
afternoon from Monday, July 15th, until Friday, July 19th, from 
two to five o’clock, and inspection of them is invited. 


THE INSTITUTION OF CIVIL ENGINEERS: NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.—At the invitation of Mr. Geo. Ains- 
worth, the third visit of the session will be made on Thursday, 
July 18th, to the Consett Iron and Steel Works, Consett. The 
party will travel to Blackhill by the 235 p.m. train from the 
Central, Newcastle, and will return by 6.12 p.m. train from Black 
hill. 


Metric TABLES.— We havereceived anewly published metric table 
compiled by Mrs. Ernest Mason giving metrical and decimal equiva- 
lents of feet and inches. The table is divided into three parts. One 
commences at 7th of an inch and increases in steps of 7; up to lin. 
Opposite the fraction column are given decimal equivalents in 
inches and feet ; also equivalents in millimetres. Another portion 
commences at jin. and increases in steps of fin. up to 25ft. 1]fin., 
and in an adjacent column is given the equivalent in millimetres. 
The third portion of the table starts at 26ft. and increases in steps 
of 1ft. up to 190ft., and opposite is given the equivalent in metres. 
Printed on the same sheet are tables of linear measure, square 
measure, measure of capacity, cubic measure, and avoirdupois 
weight. The tabie may be obtained from the Arclight Printing 
Depot, Winsley-road, Colchester. 


RopaH BripGEs.—Itis understood that the Rodah bridges will be 
comp eted and ready for opening at the end of the present month. 
The Egyptian Government’s contract with Sir William Arrol and 
Co., Ltd., in 1904 specified 24 years for the completion of the struc- 
ture. The excess over contract time is not due to the contracting 
firms, which had indeed accomplished the building of the structure 
before time. Changes were, however, introduced by the Public 
Works Department in the final operations, chiefly with regard to 
laying the roadway bed with steel in lieu of wood for the asphalt 
covering. ‘Ihe official opening will hardly take place before 
October, the approaches, under construction by the Government, 
being still uofinished. That on ‘the Ghizeh side isa work of as 
much difficulty as interest. The bridge end overtops the road by 
some metres, and is reached by a prolonged sloping talus, along 
which, besides the footways and double roadway for ordinary 
wheeled traffic, will run the double electric tramway lines laid 
across the bridge. 


LOUGHBOROUGH CORPORATION WATERWORKS.—The opening 
ceremony took place on Wednesday of last week of the new filter 
beds and pure water tank at the Nanpatan waterworks of the 
Loughb rough Corporation, which have been ec nstructed for 
dealing with the new and increased quantity of water made avail- 
able by the completion of the masonry du:n at Blackbrook, which 
was formally opened last year. The new work consists of two 
filter beds, each 78ft. long by 7éft. wide, of a total area of 
1300 square yards, with a large covered pure water tank, 152ft. 
long and 30ft. wide, having a capacity of 286,000 gallons, and they 
form part of the complete scheme for eight similar filters which 
the engineers, Messrs. George and F, W. Hodson, MM. Inst. C.E . 
of Loughborough, had advised the Corporation would have to be 
taken in hand from time tc time as the grow h of the district made 
larger demands upon the supply now available from the Blackbrook 
reservoir. The filters and tank have been constructed of five to 
one cement concrete, the walls coped with moulded concrete 
coping stones made on the site, the concrete roof of the tank being 
carried on steel columns and girders encased in concrete, and the 
filtering medium used in the filters is the weil-kawon Leighten 
Buzzard sand. 
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FRENCH CRUISER VICTOR HUGO. 


Tue third of the larger French armoured cruisers, the | 


Victor Hugo, has recent:y undergone her official trials. he 
sister vessels are the Leon Gamtetta and the Ju.es Ferry 


Of the former of ‘hese we gave some particulars )n our issue 
of July 7h, 195, when she had just come successfully 


through her official trials. 


Toe figures which we are about to give are interesting as 


affurding a comparison between two vessels of similar duuen 


sious and provided with engines of the same type and 
caiculated power, but having different types of boileis. Tous 
the Le n Gambetta bad Niclausse aud the Victor Hugo 


Bellevilie boilers. Hach bas the same number, namely, 28 


each has the same grater area, t.¢., 154 m., vr 166uft., but 
whereas the Léon Gaus betta had 55,68u square feet of heating 


surtace, ths Victor Hugo has 55,03U squure teet They are 


therefore, practically identical iu every feature, though the | 


lacer cruwer has a pilght advantage in heating surface. 


The principal particulars of these vessels are set out in the | 


following list :— 


Length between perpendiculars 
B.e«dth, e+ treme 


148-35 m. = 486ft. 9in 
21-40 m. = 70ft. 8in. 


Duspla.emeut . uring trials 12,606 tuns 
U.dicary draught i ee . 8-10 m. = 20ft. Tin. 
Lraugh., fuliy 1 adei .. 2 8-50m = 27ft. llin. 
Tot | bunkers capacit calorie 2100 tons 
Contract speed fur three hours. . 2z knots 
Armvuur— 

Fore, depth above water-line 5-2 nm. = 17ft. lin. 

1-40 m. = 4ft. 7 





39 » _ below ” = 
Midships, depth above water-line 


2-30 m. = 7ft. Tin 

2 »  be.ow = 1-40 m. = 4ft. 7m. 

Aft, depth above water-line .. 2-30 m. = 7ft. Tin. 
Low 3ft. 9iu. 


Thickness, fore .. a 
midships 
aft 


90mm =3}in.; 70 mm. =3in. ; and 56 mm. = 2in. 
1,0 mm = 1n.; and 125 mm. =oin. 

90 wm. =3}in; and .0 mm. =3in, 

20 mw. = fin. 


” 


Plates... 


Armour, athwartships bulkhead, fore and aft .. 120 mm. = 4-8in. 
Lower armvur deck, thickuess, flat ae 4. mw. = 1-8in. 
> - oa sloping -» 56mm = 2-2. 
Upper armour deck, thickness, flat .. 20 wm, = 0-ain. 
ma at as sluping 84 mm. = 1-3in. 
Engines, three in nummr— 
Léon Gambetta. Victor Hugo. 
cea ae ee 28 Niciaurse 2e Bell. vitie 
Surface of grate... 154m.¢ = iov0fte 194 m.* = 1660 eq. ft. 
Heatu g suriae.. 5173 m.¢ = 55,600ft.¢ 5156 m.* = 55,800 sq. ft. 


Number of vviler 
omen tO a 

Numver of funnels 

(cai, normal bun- 
kcurs 


With the full bunker capacity of 21C0 tons the active 


8 8 
4 of 21m. = 69ft. 4 of 21 m. 69ft. 


1400 tons 1400 tons 


radius at 10 knots is 12,0U0 mises, and at full speed | 


1500 miles. The armament sn the turrets consists of four 
quick-firing guns of 194 mm. = 7°6in., and twelve quick- 
fing guus of 164 min. = 6$1n.; in casemates, of four quick- 
tising ,ULS ot 164 mm. 
tirmug guus of 47 mm. = three-pounders. ‘T'nere are two 
torpeuv tubes, each of 450 mm. = 18in. The turret armour 
has 4 thickness of 200m = 8in. for the 7-6in. guus and 
140 mm. = d4in. for the 64in. guns. The caremates have a 
th.ckuess 1u tne outside piating of 120 mm. = 51n.; in the top 
plate of 22 mm. = lin.; aud in floor plate of 30 wm. = ljin. 
The fore-and-afe fire cunsists of two guns of 194 mm. and 
eight guns of 164 mm.; and the broadside fire of tour guns of 
194 nim. and of eight guns of 164mm. 

The following table gives a comparison of the trials of the 
Léon Gambetta and the Victor Hugo:— 


= 641n.; besides twenty-two quick | 











AMERICAN ENGINEERING NEWS. 


High-pressure hydraulic lifts.—The mechanical equipment 
of the Metr>politan Life Insurance building at New York 


| 


r 
- | has been reconstructed, and includes fifty-three lifts. The 
building is twelve storeys high, with a ground area of 
120,000 square feet, exclusive of a wing 60ft. by 100ft. Five 
of the lifts are in the wing and six in a forty-eight storey 
tower now being buult. Ot the forty-two in the main build- 
| ing thirty-four are for passengers —six being powerful enough 
tu handle safes; the other six run from the footwalk to the 
basements, and one of hese can handle safes. All the lifts 


> | working at a pressure of 850 lb. Duplicate delivery main- 
iead tuo the several machines, and a discharge system from 
the machines delivers to roof tanks. To maintain a constant 
| pressure and also a constant supply of water 1n case a number 
of lifts should start before the pumps have gained speed, 
| there are a number of weighted accumulators connected to 
the delivery line. Slight fluctuations of pressure in the 
| delivery mains, caused by stopping and starting, are pro- 
| vided for by air chambers. Most of the lifts are operated by 
horizontal machines, controlled by special operating valves 
| wit . low-pressure pilot valves and motor cylinders to actuate 
| the high-pressure valve mechanism. There are three high- 
| duty pumps of the three-cylinder crank and fly-wheel type. 
The passenger lifts have maximum capacities of 1000ft. to 
2800ft., with speeds of 500ft. per minute; the lifts to the 
basements have capacities of 2000 lb. to 4000 lb., and speeds 
of 500fc. to 100ft. per minute. The passenger elevators are 
| geared 12 to 1, and thé goods elevators4to1. The plunger 
giameters are from 4in. to 12in. Ball-bearing anchors are 
used at all attachments of the cables to the frames of the 
cages or cars, thus allowing for the constant twisting and 
untwisting of the cables as the stresses vary. 
Continuous brick kilns.—The use of the continuous type of 
kiln for brickmaking, instead of the usual temporary kilns 
| with intermittent burning and wasteful use of fuel, is 
| making gradual but slow progress in the United States. One 
| of these 1s the Youngren kiln, which is made in two styles. 
| The continuous-compartment kiln consists of eight to fourteen 
| communicating chambers arranged on either side of a main 
draught flue. Any one chamber can be isolated, and the 
doors can be made large enough to back in a wagon for loading 
| direct from the kiln. This style is for facing brick, paving 
brick, building brick, terra-cotta fireproofing, drain tile, &c. 
The other style is the continuous-tunnel kiln, which has two 
parallel tunnels, one on either side of the main draught flue; 
this is the simplest and cheapest, and is adapted for building 
| brick and fire-brick requiring a high temperature. There is 
| great economy of fuel in either case, all the coal being burned 
in a Youngren gas producer, using a non-coking bituminous 
coal. With the compartment system, some compartments 
| are being filled while others are being emptied, and others 
| are in various stages of heating, burning, and cooling. With 
the tunnel system, movable partitions form sections or com- 
partments, which are operated in the same way, the air 
used to cool one section being passed on to heat another 
section. The compartment kilns are made in sizes for an 
an output of 20,000 to 50,000 bricks per day, and the tunnel 
lalns for 15,0L0 to 50,C00 bricks per day. 
The motor carriage industry in the United States —A 
recent Government report issued in the United States shows 
the remarkable growth of the automobile or motor carriage 


’ 























Trials. 
Full speed, 3 hours. Ordinary speed, 24 hours. Con: umption trial, 6 hours. 
; Contract. | 7 ESTA Soe Par ae cee | oy, a 
Number. Léon Victor Léon Victor | | Léon | Victor 
| Gambette.| Hugo. | Comtrect. | Gambetta. |. Hugo. Contract. | Gambetta. | Hugo. 
Number of boilers at work. . an |) os 28 All 28 28 4 12 
Grate surfacem® .. .. .. .. 154 154 154 154 2262 ” 
a ee 27 500 29,008 28,4°6 16,000 16,911 2500 8948 
Consumption per I H P. (kiles.) ” 777 0850 O761 0658 0850 0739 (651 
Consumption per m2 of grate * 143k. 83k. 77k. 81 76 
Mean sp-ed, knuts pate 22 23-(6 273 20-37 19 10-20 
M+ximum of speed 24-02 23-10 | 
Maximum [ H.P. .. 80,500 29,048 | 
The accompanying engraving shows this type of cruiser | industry and the decline of the bicycle industry. In 1900, 


running at full speed. 








APPARATUS FOR ANALYSING GASEs.—We are asked by Messrs, | 
Michael Pal and Co. to state that the apparatus for analysing gases 
described on page 18 of our last issue, is the invention of Professors | 
ot “a and Deutsch, of Budapest, and that they are only agents 
or it, 








| only 3723 automobiles were built, with a valuation of 
| £950,000; in 1905, however, 22,830 were built, with a 
| valuation of £5,330,000. Of the latter number 86 per cent. 
had petrol—or gasolene—engines, 7 per cent, had steam 
engines, and 7 per cent. were driven by electricity. These 
figures represent the output of 121 establishments. In 


are opcrated from a central high-pressure hydraulic plant, | 






There 
were also 57 other establishments which manufactured bodies 
and parts, with a valuation of £677,700. During the period 
1900 to 1905 the number of establishments making completo 
automobiles as their principal product increased from 57 to 
121; the capital invested in these establishments increased 
from £1,154,000 to £4,111,000, while the number of wage- 


these built 1138 automobiles, valued at £176,000. 


earners or workmen increased from 2240 to 10,240. . Of the 
machines, 56 per cent. were runabouts and 334 per cent. 
touring cars. The goods and delivery wagons and carts 
numbered 411. The exports increased from £ 90,000 in 1902 
to £500,000 in 1905, the machines being sent to Europe, 
Africa, South America, Canada, and Australia. The imports 
increased from 26 machines, £9500, in 1902, to 653 machines, 
£500,00), in 1905. In the bicycle industry the number of 
firms declined from 312 to 101, the capital from £6,000,000 to 
to £1,170,000, the number of workmen from 17.525 to 3319, 
and the value of the products from £6,400 000 in 1902 tu 
£1,030,000 in 1905. The high tide of prosperity was in 1897. 
The number of chain bicycles declined from 1,136,122 in 19U0 
to 246,304 in 1905; -and of chainless bicycles from 42,929 to 
4077. “tor cycles, however, increased in number from 
159 to 4068, 








A SPARKING PLUG CONNECTOR. 


A SIMPLE and useful device for connecting the high-tension 
cable to the sparking plug of a motor car or other engino has 
recently been put upon the market by Messrs. Martyn and 
Co., electrical and motor car engineers, 11, Pratt-street, 
Camden Town, N.W. The principal advantages of the 
invention are that the heavy insulation of the cable - is 
mechanically supported, and that the electrical connection 
between the cab'e and sparking plug is effective and simple, 
and at the same time the cable may be readily disconnected. 
The connector complete and a section of it are shown in the 
engraving, from which the principle will readily be under- 
stood. sang ~_& 2 ReE i 

The main parts of the connection consist of two brass 
pieces, through the smaller of which the bared high-tension 
wire is passed, the ends being turned over the coned end and 
then cutoff. The larger brass piece isin one with the terminal, 
which connects the high-tension wire to the plug, and is 
designed so that when screwed tightly on to the smaller brass 
bush, it securely holds the wire and mak:s excellent contact. 
An ebonite sleeve is then screwed on to the larger brass piece 
is shown, thus protecting the metallic joint, and giving the 

















connector a neat appearance. To join the cable to the 
connector the wire is bared in the usual manner, and tw- 
cuts are made in the rubber parallel with and on opposite 
sides of the wire, so as to remove the insulation at the end vt 
the cable to allow it to fit in the hole in the small bush. The 
cable is then pushed into the hole in the centre of the 
smallest ebonite sleeve until tke insulation touches the 
bottom of the hole in the bush. The strands of the wire are 
then bent over the faces of the cones, and cut off level with 
the end of the thread. In order that the connector may be 
adapted to any sparking plug a clip is also supplied, con- 
sisting of a flat spring, with a hole at one end sufficiently 
large to pass over the thread of any sparking plug, to which 
it is firmly held by a nut. Attached to the other end is a 
short brass piece, which fits into the terminal on the 
connector. 








INDUSTRIAL DISEASES AND THE WORKMEN’S COMPENSATION ACT. 
As our readers are probably aware, oue of the principal changes 
made by the Workmen’s Compensation Act, 1906, which came into 
force on July Ist, was to extend the right of compensation to 
persons suffering from industrial disease. Certain diseases, such, 
for instance, as ‘‘phossy jaw” and ankylostomiasis are scheduled in 
the Act, and it is provided that if persons are employed n processes 
which expose them to these complaints, the fact of their contract- 
ing the disease is to be deemed to be due to the nature of the 
employment unless the employer proves the contrary. The Act 
also gives the Home Secretary pyver to extend the provisions of 
the section to other ciseases and processes. By an order made by 
him on May 22nd he specifies the following diseases and processes: 
—(1) Poisoning by nitro and amido derivatives of benzine (dinitro 
ber zol, anilin, and others), or its sequelw. Pyocess: Any process 
involving the use of nitro or amido derivatives of benzine or its pre- 
parations or compounds. (2) Poisoning by carbon bisulphide or 
its sequel. Process: Any process involving the use of carbon 
bisulphide or its preparations or compounds. (3) Poisoning by 
nitrous fumes or its sequel. Process: Any process in which 
nitrous fumes are evolved. (4) Poisoning by nickel carbony] or its 
sequel. Process: Any process in which nickel carbonyl gas is 
evolved: (5) Arsenic poisoning or its sequel. Process: Handling 
of arsenic or its preparations or compounds. (6) Lead poisoning 
or its sequel. Process: Handling of iead or its preparations or 
compounds. (7) Poisoning by Gonioma kamassi (African boxwood) 
or its sequel. Process: Any process in the manufacture of 
articles from African boxwood. (8) Chrome ulceration or its 
sequel. Process: Any process involving the use of chromic acid 
or bichromate of ammonium, potassium, or sodium, or their prepara- 
tions. (9) Ecezematous ulceration of the skin produced by dust or 
caustic or corrosive liquids, or ulceration of the mucous membrane 
of the nose or mouth produced by dust. (10) Epitheliomatous 
cancer or ulceration of the skin or of the corneal surf .ce of the eye. 
due to pitch, tar, or tarry compounds. Process: Handling «1 
use of pitch, tar, or tarry compounds. (11) Scrotal epithelioma 
(chimney sweepers cancer). rocess: Chimney sweeping. (13) 
Glanders. Process: Care of any equine animal suffering fro1. 
glanders. The following miners’ diseases are also included ;- 
Nystagmus, bent hand, bent knee, bent elbow, and’ inflammati: » 








| addition to these there were 47 establishments building 
carriages, wagons, 4c., with automobiles as a side issue; 


of the wrist. Compressed air illness is also ineluded: 
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THE TESTING AND HYGIENIC EFFICIENCY | 
OF GAS FIRES.* 
By Jno. H, Brearey, of Longwood. | 


Iv was towards the close of 1902 that the writer determined, 
when opportunity occurred, to devote closer attention to the 
subject of heating by gas; and it was partly due to some remarks | 
made by Professor Lewes, in a Cantor Santee delivered before the | 
society of Arts, and reported in the Journal of Gas Lighting for | 
December 16th, 1902. ‘he lecturer said :— | 

‘‘There are many gas stoves on the market which, both in per- 
formance and effect on atmosphere, are radically bad. Now that 
gas companies have taken over the sale and pushing of gas-heating | 
apparatus, it is a duty they owe to themselves and their customers 
to take care that only stoves of scientific construction are supplied. | 
Many of the worst stoves are the mostornate. No gas fires should | 
be sold or let out on hire that do not do a large portion of heating 
by radiation. A gas company which sells a {lueless stove, except 
for passage or hall heating, should be prosecuted.” 

What is a stove of scientific construction? By inference Pro- 
fessor Lowes answers, ‘“‘Oae giving the greatest proportion of 
radiation and the products from which are Lot allowed to enter the 
room in which the gas tire is fixed.” ‘To carry this into practical 
effect, gas fires must be tested as systematically and as cer- 
tainly as are coals, or more appropriately, as lighting burners are 
tested before being purchased on a large scale. In this phase of 
the subject, an account of the writer’s experiences may be of 
interest, if not of service, to his fellow-members. Let it be at once 
understood that there will be no attempt to compare the fires of 
different makers—a proceeding that cannot be too strongly depre- 
cated in the present immature development of known methods of 
testing. If this paper assists in stimulating, as it certainly needs 
timulating, research into this subject, it will have achieved its 
object. 

esting for radiution.—A method commonly employed for testing 
radiation is to place one or more thermometers at a given distance 
from the gas fire and note the rise in temperature produced. But 
this method is open to objection, for while the rays are heating up 
the bulb, currents of air moving towards the fire may be cool- 
ing it. As an improvement on thermometers pure and sim- 
ple, rectangular copper vessels, which, for conveniencs, are 
termed radiation calorimeters, were used. The side facing 
the fire was blackened to assist absorption, and the calori- 
meters were filled with water; provision being made at the top 
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| It will be seen, therefore, how necessary it is that the thermopile 
8. 


hould be adjusted to secure the best reading in each position at 


| which observations are taken. 


In the first twelve tests the same type of fire was used, In 
tests 1 to 4 the fire contained neither fire-clay nor iron frets, the 
Bunsens being lit in the shell of the stove with the fire-brick back. 
Tests Nos. 5 to 8 were taken with iron frets in, and 9 to 12 with 
fire-clay fuel. Summarising and averaging the four tests under 
each condition, the following comparative radiation value is 
obtained :— 

Refractory medium. Average reading. 
COUMACE OMEN) a5 0s ft ca rR oe es 
Iron frets .. . 
Fire-clay fuel 


Ratio. 
- 100 


272 
250 


935 
WGA 4s 

Here is shown, in a simple but none the less forcible way, the 
importance of the problem of radiation. Though the heat 
generated under each comparative test would be the same, we 
have an exemplification of the value of the media for utilising it in 
the form known as radiant energy. It has always been understood 
that iron frets give off a greater proportion of radiation than fire- 
clay fuel does, though in the above tests the latter only comes 
about 8 per cent. below the former.* There is, in the writer's 
opinion, an interesting field here for research. 1f the public refuse 
to have frets, has finality been reached in fire-clay balls’ And if 
finaliry has been reached in the latter, are we assured that the 
variety as to composition, shape, colour, &c., in common use 
develops the highest amount of radiation, and cannot, with modi- 
fication, be induced to give better results than are at present 
obtainable / 

In comparing the tests, it was seen that the difference in 
efficiency between iron frets and fire-clay fuel is more marked at 
low pressures or short flames than at the higher pressures—a result 
that is probably explained by the different conductivities of the 
mater‘als. At 2hin. pressure the difference is only 5 per cent. 
It may here be mentioned that the whole series of tests showed 
that no fire-clay fire without suitable gas and air adjustment 
should be fixed with a less pressure than I}in., and, even with 
adjustment, the efficiency is much lower at lin. than at ]}in. 

A fire fitted with the duplex arrangement for turning out a 
number of outer flames was used in tests Nos. 13 to 22. There 
were séven Bunsens, the duplex cock extinguishing four and 
leaving the central three alight. In tests Nos. 13 to 15 the central 
three only were alight, while in tests 16 1o 18 the whole range of 
seven Bunsen tlames were turned down to suit the respective con- 
sumption of the previous three tests. The value of the duplex 
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Fic. 14.—Arrangement of Fire, Calorimeter, etc. 
“The Engineer” 
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for the insertion of a thermometer secured in position by a bored 
cork, These were placed at a distance of 2ft. 6in. from the fire in 
the positions shown, and the temperatures observed at the time of 
lighting up and six hours afterwards ; care being taken before the 
last reading to agitate the water thoroughly, so as to get, as far 
as possible, a record of the average temperature. Though fairly 
comparable results were obtained, the method was crude, cumber- 
some, and open to the same objection as that applying to the use 
peg thermometers, viz,, cold currents striking the reverse 
side, 

Attention was then directed to the employment of the ther- 
mopile and galvanometer, which proved quite satisfactory. 
Observations were taken more quickly, and with greater rela- 
tive accuracy. The thermopile used was of the Ruben’s linear 
type, with couples of fine iron and constantan wires, and was con- 
nected to one of Paul's single pivot moving-coil galvanometers, 
with scale marked in millionths of an ampére. 

When considering the flue type of gas fire one is chiefly con- 
cerned with the radiation which may be recorded in the half- 
circle described by a number of persons sitting ‘‘round” it. To 
make comparisons, such a half-circle radiating from the centre 
Bunsen of each fire was marked out on the floor 3ft. distant. 
On the line of this half-circle, in the positions indicated, 
seven readings were taken of each fire, after the fire had attained 
its normal heating condition. The distance of 3ft. was adjudged 
sufficiently far from the fire to ensure those tested being within 
the area of lines projected from the sides of the hood of the 
thermopile. In each of the seven positions at which read- 
ings were taken care was exercised to obtain the maximum 
vertical reading by adjustment of the thermopile. This point was 
invariably in the horizontal plane of the hottest part of the fire 
under test. The temperature of different parts of a Bunsen flame 
varies considerably, and the distance from the floor at which the 
maximum reading will be obtained is influenced by (a) the shape 
of the Bunsen flames ; (b) the arrangement of the fire-clay fuel— 
often misnamed asbestos; and (c) the difference in the height 
from the floor to the Bunsen in different types of gas fires. 
Bunsen flames vary in shape according to the form of the orifice 
and the construction of the burner ; but the shape an. size is also 
affected by (a) an adjustment of the air supply ; (6) the composi- 
tion of the gas; and (c) the pressure at which the gas is supplied. | 


* The Institutior. of Gas Engincers. Abstract. 


satisfactory figure on the basis of comparison taken. 
noted, too, that this efficiency was less than when the Bunsens only 
were tested, in which the lining of the stove was a solid fire-clay 


3in. tile, a depth of 5in. of fuel remaining in front. 
raised to 60. The thickness of the fire-clay tile was raised +o 44in. 
—i.e., the depth of fuel reduced to 34in.—and the duty increased 
to 75. 
tile, 14in. thick, leaving 2in. of fuel. 
was obtained, and the duty was raised to 91, which, considering the 
starting point of 43, was a vast improvement. An improved type 


Section on AA. 
Swain Sc. 


G. 2.—Elevation of 
Fire and Hood. 


arrangement for “turning down” the supply is here strikingly 
demonstrated, the relative efficiency being as 133 is to 100. 


Tests Nos. 23 to 30 gave the results recorded in comparing two 


slot fires, which have been boomed considerably by their respective 
makers. Tests Nos. 3] to 38 were taken with a view to seeing 
whether exchanging the fuel of one maker, putting it into the fire 
of another, and vice versa, would throw any new light on the sub- 
ject. 
each case, probably through the fact that the fuel did not fit so 
accurately Bunsens for which it was not intended. 
here explained that the row of Bunsens in one fire were slightly 
curved, the burners of all the other fires being in a straight row. 
The curvature has the effect of more evenly distributing the radia- 
tion, the readings at the sides being relatively higher than in any 
of the other fires. 


But the only effect was slightly to reduce the efficiency in 
It should be 


The value of an investigation into radiation efficiency is amply 


illustrated in tests Nos. 39 to 54, all of one fire, under various 
modified conditions, 
back, of about 5}in., behind which wes placed a series of holiow 
tubes, the idea being that cold air would pass up these, and, before 
issuing into the room, be greatly raised in temperature. 
undoubtedly was the case, for in the subsequent tests for heated air 
this fire gave a very high duty ; but it was at the expense of radia- 
tion, and this to an alarming extent. 


It had an average depth of fuel, front to 
Such 


The radiant duty was but 
14, or not more than 40 per cent. of what must be considered a 
It may be 


rick. 
The hollow tubes were taken out, and replaced with a solid 
The duty was 


Again the depth of fuel was reduced by putting in another 
A much more cheerful fire 





* In supplementary notes to the fifth edition of his excelleut work on 
‘Coal Gas as a Fuel,” the late Mr. Thomas Fletcher gave particulars of 
comparative tests of a similar nature, in which the ball fire came 26 per 
cent. below the iron spray fire. He used a black bulb thermometer 
in vacuo, placed in one position only, 3ft. from the fire. 





of the same fire was subsequently received from the makers, in 
which the depth of fuel was only 3in. The duty of this was 81, 
= is still appreciably less than the old type with the colid 
tile. 

From these tests two important conclusions are arrived at—(a) 
that air heating tubes or chambers at the back of a fire redace . 
radiation, and (/) that a thin body of fuel is essential to a high 
radiation efficiency. 

In his excellent lecture, delivered before the Institution of Gas 
Engineers in 1905, on ‘‘The Temperature of Flames,” Professor 
Smithells said that if we are burning gas at a fixed rate, the smaller 
volume into which we can get the flame the higher must be the 
temperature. It does not follow, however, as has been assumed 
by others, that a greater duty may be obtained trom gas fires by 
the application of high pressure, which has the effect indicated by 
Professor Smithells of raising the flame temperature. There will 
be a greater intensity of radiation, but only from a smaller erea ; 
and the gain in intensity may be lost by the smaller area of refrac- 
tory material heat-d. ‘This can be demonstrated by taking a gas 
fire fitted with gas and air adjustment, and highly oxidising the 
flame. The duty indicated by the thermopile and galvanometer is 
practically the same in both cases, yet the maximum temperature 
uf the oxy-coal gas flame will, according to Professor Féry’s table 
of maximum flame temperatures, be 2200 deg. Cent., a3 compared 
with 1871 deg. Cent. when fully aérated. When the flame is 
highly oxidised it does not fitthe fuel as well as when buruing under 
normal conditicns ; and further research is needed into the effect 
of compressing gas or air, or both, with suitably devised fuel. 
From the same table, which was given by Professor Smithells in 
his lecture, it will be seen that the maximum temperature of a 
flame with insufficient air was but 1712 deg. Cent., as against 
1871 deg. Cent. when fully atérated—a potent reason why the air 
supply to all gas fires should be under perfect control. Many 
makers now supply with fires of their manufacture gas and air 
adjusters; and as these give independence of pressures—within 
certain limits —and calorific value, the fixing of a separate governcr 
is dispensed with. 

Testing for heat carried away in waste products (flue heat).—So far 
as the writer is aware, no sa:isfactory method of arriving at the 
amount of heat carried away with the waste products has been 
published. When he first turned attention to this portion of the 
subject, the most plausible way appeared to be to take the speed 
and temperature of such gases, and from these factors calculate 
the number of thermal units passing away. To carry this method 
into accurate effect, the temperature should be taken immediately 
the products leave the fire; but as to measuring the speed, no 
anemometer will long stand such a temperature as that at which 
the products would have to be measured. 

Atter some unsuccessful experiments, attention was turned to 
abstracting the heat from the products, and calculating the quan- 
tity of thermal units passing, in the same way as the calorific 
value of ordinary coal gas is measured. 'I'o this end a Wilson’s 
circulating water heater was adapted—Fig. l—and the results 
obtained amply justified the experiment. When tested against a 
Junker’s calorimeter, the circulator gave an efficiency of 90 per 
cent. For the purpose of this test a specially adapted double ring 
burner consuming 30 cubic feet of gas per hour was used. Though 
the waste products when passed through the circulator were not 
brought down to the initial temperature, it was possible by calcu- 
lation to estimate the units remaining in the products at the 
outlet. The highest heat registered in any one instance at the 
inlet to the calorimeter was 737 deg. Fah.; and there was no diffi- 
culty in reducing even this to the moderate figure of 122 deg. Fah. 
at the outlet. 

Consideration was given to three methods of ascertaining the 
units of heat remaining in the gases after passing through the 
calorimeter, viz.:—(a) To measure speed by an anemometer, and 
temperature by a thermometer ; (/) to analyse products for car- 
bonie acid and calculate therefrom cubic feet passing per hour ; 
(c) To calculate cubic feet passing from the reduction in tempera- 
ture effected by the calorimeter, and the units of heat recovered 
thereby. 

It was concluded, after a number of tests, that the method 
*““C” was most reliable. By the method adopted it will be seen 
that the units of heat left in the waste gases as measured varied 
enormously—viz , from — 30 to 1754 in number, and from — 0-7 
per cent. to 10-4 per cent. of the total units generated. This was 
due to the great difference in the temperatures at which the pro- 
ducts emerged in the various tests. The capacity of such pro- 
ducts for carrying away heat increases at a much greater ratu 
than does their increase in temperature. While at 40 deg. Fah. 
1 lb. of the products will carry away 7-4 B.T.U. of heat, the same 
weight of products will carry away 26-2 umts at 70 deg. Fah., and 
63-5 units at 100 deg. Fab. 

Asa matter of fact, the heat ioss in a domestic chimney varies 
a great deal according to the method in which the fire is connected. 
The chimney should be allowed to draw a large portion of the air 
from the room without an excessive vacuum in the stove flue pipe, 
as is the case when the whole of the air which leaves the room is 
drawn through the stove itself. For this reason those stoves 
which are provided with ventilating outlets, in addition to the flue 
pipe, are to be commended. Where such devices are not used, the 
whole of the chimney opening should never be blocked up. It is 
often assumed that the heating efficiency of a gas-fire stove is 
increased by doing this, whereas the reverse is the care. 
Some experiments upon this point were made with one fire under 
three conditions—viz.:—(1) Placed lft. from chimney and products 
conveyed to latter with galvanised tube of same bore as stove flue 
pipe, chimney remaining open ; (2) placed close up to coal-rauge, 
with shorter extension flue pipe ; (3) placed close up to coal-range, 
with space around stove flue pipe entirely blocked up with asbestos 
sheeting. . 

A series of readings on the galvanometer, with thermopile 
placed 3fc. from centre Bunsen, gave the following average 
results :— 

(1) 25. 
(2) 225. 
(3) 214. 

Observations were made at the top of the galvanised flue of the 

air carried away per hour, and gave :— 
(1) 2-450 cubic feet. 
(2) 3-430 cubic feet. 
(3) 3-530 cubic feet. 

Samples of air taken immediately in front of the canopy, but 
about 6in. above its lower edge, gave the following differences in 
the percentage of carbonic acid, indicating that the products did 
not all go through the stove flue pipe :— 

(3) 


qd) (2) 


Per vent. Percent. Fer cent. 
Air supply to fire 0-993 0-099 0-091 
Sample at canopy 0-156 0-154 0-141 
Increase .. 0-063 0-055 0-050 


As the vacuum in the gas-fire tlue pipe increased, the radiation 
duty decreased between the first and third positions no less than 
14 percent. In position 3, carbonic acid by-passed into the room, 
notwithstanding that 3530 cubic feet of air per hour passed through 
the stove flue pipe. It has to be concluded, therefore, that an 
excessive vacuum reduces the radiant efficiency, and that an exces- 
sive vacuum is not synonymous with intrinsic hygienic efficiency. 
Hygienic conditions are not necessarily unsatisfactory. This is pot 
true even when speaking of the average gas fire stove as now cun- 
structed, if it is fixed with intelligence, and properly proportioned. 
Although products by-pass into the room, the stove rectifies its 
own defect by creating such a current up the chimney as to change 
the atmosphere sufficiently often to keep the air of the room 
satisfactory. Ventilation can hardly be carried out economically 
in this way. The proper course for the carbonic acid—as 
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representing the products—to take it out at the flue pipe, and less 
heat should be needed satisfactorily to remove it in this way than 
after it has been dissipated in the room. This assumes, of course, 
the chimney flue as the only agent of ventilation. 

_ In the foregoing results, attention may be drawn to the 
important difference which can be made by a slight deviation in 
the position of the stove in relation to the chimney flue, and also 
by providing or preventing ventilation independent of the stove 
tlue pipe—points upon which the data available for gas fitters is 
yet all too meagre, 

Testing Jor heat of coxvection.—Having obtained a satisfactory 
method of comparing radiation efficiency, and anitnproved method 
of measuring the heat contained in the waste products, there sti] 
remained the problem of comparing gas fires in the power of 
imparting heat to the air circulating in and around them. After 
considerable reflection, a hood was constructed—Fig. 2—of wood, 
jin. thick, with jcints carefully made tight, and the inside lined 
with iin. asbestos sheets. The height—about 9ft.—was determined 
by the distance from the fire at which it was safe to take tempera- 
tures without the !atter being influenced by direct radiant heat. 
Experiments made with a hood 3ft. shorter showed that the 
temperature of the outflowirg air varied a good deal at different 
points in the outlet area, a defect which the additional length 
satisfactorily overcame. 

When the gas fire under test was in position, the tlue pipe passed 
through a 6in. slot at the back of the hood, tbe remaining space 
being made up with asbestos. The opening at the front, as shown, 
allowed nearly the whole of the heat, which took that form known 
as radiant, to pass unobstructed into the room. A small propor- 
tion of the radiation—viz., that which came from the sides aud 
canopy of the tires—would impinge on the inner lining of the hood, 
and as the air passed over the latter, be converted into convected 
heat ; being included as such in the results which are subsequently 
given. 

After connecting and lighting each fire, it was allowed to reach 
a normal heating point, as indicated by the anemometer and 
thermometer placed at the outlet of the hood. The results 
obtained with the testing hood, taken in conjunction with the 
analyses of air samples taken at the canopy of one of the fires, and 
previously referred to, point to the conclusion that either the 
hoods or canopies of gas tires are wrong in design or the flue outlet 
is too small, or both. There may be gas fires that do not merit 
this criticism ; but they did not come within the sphere of these 
experiments. Those tested were representative of most of the 
types in use, 

Each fire was tested for heated air at three pressures; and 
Table No. 1 gives the average results obtained. Table 1 indicates 
an enormous variation in results. The great difference which took 
place when fire H was changed from a backing of air tubes to one 
of solid brick has already been referred to so far as concerns its 
radiant properties, an increase from 43 to {1 in the efficiency of 
which was accompanied by an increase in flue heat from 11-5 per 
cent. to 24-5 per cent., and a decrease in the heat given to air 
from 48-2 per cent. to 21 per cent.—column 3, Table I. 
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in these fires the products passed between the air tubes at the back 
of the “fuel” to the stove flue-pipe. 


Testing for carbon monowide,—When making these observations 
on the heat given to air, tests were also made for carbon monoxide, 
both in the Hue products and the air at the hood outlet. The 
results obtained were as follows :— 

Percentage volume 
carbon monoxide 
in air mixture. 
0-190 
0-148 i 
0° 062 ee 


Difference. 
Parts 
per 100,000. 


Found. 


-197 per cent. 
0-146 ,,- » oe 
oe eee Serene ear ¢ 

Theaverage variation, therefore, was 34 parts per 100,000, which is 
much greater than any of the results recorded in investigating the 
presence or otherwise of carbon monoxide in the flue gases or 
heated air. The worst result in the tiae gases showed 1-4 parts 
per 100,000, while in the heated air passing through the hood no 
carbon monoxide was found in nineteen tests, and not more than 
3-5 parts per million were indicated in any of the other five. Par- 
tially carbonised dust and similar foreign matter will form carbon 
monoxide ; and it bas been proved, too, that various combustible 
substances, such as coal, peat, wood, paper, cork, cellulose, various 
tissues, tubacco, &c., when burnt produce quantities of formaldehyde, 
varying from one part per 1000 to one part per 100,000 of the weight 
of the substance burnt ; wood and cellulose materials producing the 
largest quantity. The combustion of hydrocarbons will produce 
formaldehyde, the quantity increasing with the complexity of the 
homologue. Formaldehyde will probably liberate iodine from 
iodine pentoxide in the same way as carbon monoxide does ; and 
if that 1s the case, even the minute traces indicated may not be 
carbon monoxide, but formaldehyde. Taking into consideration 
all these facts, one may say that gas fires do not produce carbon 
monoxide when properly constructed and kept clean. It has been 
proved that when a gas flame comes into contact with cold surfaces 
carbon monoxide is produced ; but so far as gas fires are concerned, 
this is almost entirely avoidable ; and, indeed, if neglected, only 
concerns the first few seconds after the fire is lit. It has been put 
forward, however, as an objection to gas fires; and from the 
method here given of estimating carbon monoxide, some other 
member may be disposed to make experiments thereon with various 
fires immediately after lighting up. 

F lueless stoves. —There can be no doubt about it that, unless the 
outlets for ventilation in the upper portions of a room are adequate, 
and the stoves themselves protected somewhat from persons 
*lounging” round them, flueless stoves should not be fixed in 
living or workrooms. ‘A considerable number of tests were made 
upon them, utilising the hood, chiefly with a view to ascertaining 
to what extent carbonic acid escaped into the room, and also to 
test for the presence of carbon monoxide. The amount ofcarbonic 
acid varied from 40 per cent. in a stove combining condensing 
tubes with flat-flame burners and a copper reflector upwards. Two 
‘* makes” of steam radiators passed practically the whole of the 
carbonic acid into the room. Tests for carbon monoxide were of 
a similar order to those made on the flue gases of gas-fire stoves, 
the highest of eight tests being 1-05, and the lowest 0-35 parts per 
100,000. 


Flueless stoves after all are not so economical of heat as is often 
concluded. The heat imparted, being chiefly by convection, a 
rapid motion of the air in an upward direction is caused, and 





hygienic considerations demand that it should be ‘‘ hustled ” out 
of the room at the ceiling, almost, if not quite, as rapidly as it 
ascends, Yetall the while the objects in the room will remain 
comparatively cold. Without having actually made tests it is 
difficult to conceive how such stoves can effect much economy as 
compared with a properly designed gas fire stove, if the same 
standard of purity in the atmosphere is maintained. If gas fires 
are to win popular favour—and the most optimistic member cannot 
say they have done so yet—they must take the form which retains 
the valuable function of aiding, if not completing, ventilation. 

It is safe to say that not less than 90 per cent. of the property 
which is being erected even to-day is dependent solely upon the 
coal fire flue for its ventilation. In property erected for the artisan 
classes this is practically the case without exception. In this way 
a serious obstacle to the extension of the use of gas for heating is 
being perpetuated, for its inherent value as a ventilating agens is 
thus ignored. It is our duty as gas engineers to leave no stone 
unturned to produce a change in such antiquated methods of 
design as speedily as possible. 

Humidity.—Turning to humidity, such results as were obtained 
in this investigation showed that the proportioning of the fire has 
an important, probably the most important, bearing upon the 
subject. The average of the first four tests taken of the same fire 
on different days in January, 1906, gives the following results : 

Calorific value of gas Pa, 564 B. Th. U. gross 
Average consumption per hour ., 13-92 cubic feet 
Temperature at 10am. .. +» 46-25 deg. Fah, 
Temperature at 4 p.m. .. -. 60-5 deg. Fah. 
Humidity at 10a m. eo ce oe 88-5 

Rumidity at 4 p.m. ah tak ep eee 

The testing-room measured 2030 cubic feet, and the fire was of 
the fire-clay ball type, with flue extended to chimney. The 
humidity was ascertained by wet and dry bulb thermometers ; the 
readings being corrected for dew-point by Glaisher’s tables. 
These results may be contrasted with those obtained in the next 
eight tests, embracing four fires, all of much larger consumption, 
and the average of which worked out as follows :— 

575 B. Th. U. gross 
35-45 cubic feet 
48-8 deg. Fab. 
7t-5 deg. Fah, 

90-1 
69.0 


Caloritic value of gas 

Consumption per hour .. 

Temperature at 10am. .. 

Temperature at4 p.m. .. 

Hunidity at 10 a.m. ee 

Humidity at 4 p.m. Fal cay he 

It is unfortunate that time has not permitted the writer to again 

turn to this portion of the subject. So far as the results go, how- 
ever, they indicate that if the temperature of a gas-heated room is 
properly looked after, complaints of dryness are unlikely ; and the 
public cannot be impressed too much with the importance of this. 
It is essential, too, that as much of the heating as possible be 
done by radiation, which, while warming the objects, keeps the 
air cool, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Ironmasters’ Quarterly Meeting. 

THR summer quarterly meeting of the iron trade at 
Birmingham to-day—Thursday—was a fairly satisfactory gathering 
for producers, since arrangements were inade for the renewal of 
contracts in various descriptions of engineering material and in 
other kinds of iron and steel at figures which indicated that the 
recent level of values is to be maintained. Here and there some 
giving way was noticeable, but, generally speaking, the market 
was sustained by the need of supplies—stocks in consumers’ hands 
being low—and also by the upward tendency of miners’ wages, 
and by the faveurable character of the Board of Trade returns. 
Against this had to be set the possibility of the German and 
American demand soon slowing down, but on this last point 
opinions differed, some members of ‘Change considering that the 
demand would keep up from these two countries throughout the 
autumn and winter, and certainly the statistics of the shipments, 
both Transatlantic and continental, so far this year give no indica- 
tion that the inquiry is becoming less pronounced. Engineers 
proved good customers both for steel and for foundry iron, and, 
taken as a whole, the business done was above the average for 
a summer meeting, this being usuaily the, quietest peziod of the 
year. 


Pig Iron. 

Blast furnace proprietors and their representatives ex peri- 
enced no difficulty in securing quarterly contracts; indeed, for 
some descriptions there was more work offering than could be 
undertaken, this being in cases where consumers were nervous as 
to the market going further against them as the year advances. 
Staffordshire cinder forge pig iron was quoted 59s., part,mine, 61s. 
to 63s.; best all-mine, 87s. 6d. to 92s. 6d.; and cold blast, 115s. 
There was a good inquiry for Midland descriptions, agents quoting 
Northamptons at 60s. to 6ls., with Derbyshires 62s. to 63s, For 
North Staffordshire sorts 63s. to 64s. was asked. 


Manufactured Iron Steady. 

Marked bar makers were able toadd a number of valuable 
orders to their books for bars to be used in engineering work 
requiring a superior quality of tibrous iron for the manufacture of 
chains and cables, railway fastenings, colliery gear, and so forth. 
The standard was maintained at £9, with Earl Dudley’s 
‘* L,.W.R O.” brand £9 123. 6d., the second grade of the “list” 
houses being £8. Unmarked bars were in moderate demand at 
elastic figures ranging from £7 5s. to £7 15s., whilst £8 was asked 
for North Staffordshire sorts. Thore was arather quiet demand 
for sheets, singles being quoted £8 10:. to £8 15s., doubles 
£8 12s. 6d. to £817s. 6d., and trebles £9 5s. to £910s, Galvanised 
corrugated sheets were in good call on home and foreign account 
at £13 17s. 6d. f.o.b. Liverpool for 24 gauge. Satisfaction 
was expressed that the exports of galvanised sheets during the 
first half of this year have attained the total of 244,038 tons, 
which is an increase upon last year of 26,684 tons, thanks to an 
improved demand from India, Australia, Japan, and some other 
countries. The value cf the half-year’s trade has amounted to 
£3,576,592 or better than a year ago by £744,380, 

Steel Firm and Brisk. 


A large output of steel is being made at the various steel 


works, and quotations for engineering sections are well maintained 
at £7 5s. to £7 10s for angles, £8 to £8 5s. for mild bars, and 
about the came for girder plates, with £9 2s. 6d. to £9 5s, for boiler 
plates, and £7 5s. to £7 7s. 6d. for joists. Semi-finished steel was 
in moderate inquiry at £6 5s. to £6 7s. 6d. for Bessemer billets, 
with 2°. 6d. extra for Siemens. Some good lots of coke were 
arranged for, and also of iron ore. 


Birmingham Chamber of Commerce and the Income Tax. 

At the quarterly meeting of the Birmingham Chamber of 
Commerce this week, Mr. J. S. Taylor, who presided, moved: 
‘* That having regard to the fact that the income tax as at present 
assessed and levied is a tax on industry and thrift, which presses 
with peculiar hardship on commercial and industrial undertakings, 
this Chamber is of opinion that in time ot peace it should not 
exceed 6d. inthe pound.” Councillor Tonks seconded. In the 
course of discussion it was pointed out that the resolution, if put 
into effect, would deprive the Chancellor of the Exchequer of 
sumewhere near ten raillions sterling, without offering an 
alternative. An amendment was carried, proposed by Mr. Burman 
and seconded by Mr. Schurhoff, to the effect that the discussion 
be adjourned till the next quarterly meeting, and that in the 





meantime a special committee be appointed to prepare a draft 
memorial for presentation to the Chancellor of the Exchequer. 


Brass and Nickel Casting. 

A communication has been addressed by the Walsall 
Chamber of C to the Home-office dealing with the pro- 
new Government rules as to brass and nickel casting, which 
affects 40 firms out of 200 connected with the Chamber. Is is 
held that there is no need for providing an efficient exhaust 
draught for removing the fumes from casting shops, which, it is 
asserted, would in several. cases mean that a special power plant 
would have to be ereted. The Chamber considers that the present 
system of open windows and the large open space in the roof is 
sufficient, and it suggests that the question of deciding whether 
oxisting means of ventilation are adequate or not shall be left to 
f.ctory inspectors to decide. The Chamber agrees that work people 
ought not to leave the casting shops or eat food without first washing 
their hands, but it takes exception to the rule which requires 
employers to provide a completely fitted lavatory, and it declares 
that experience has shown that the workpeople cannot be induced 
to use these facilities. The Chamber also approves the rule 

excluding females from casting shop employment. 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, July 10th. 


Pig Iron Position Still Doubtful. 

On the [ron Change on Tuesday there was a good attend- 
ance, but the position of pig iron is still in doubt. There was no 
disposition on the part of local buyers to operate, but the demand 
for (;ermany and the States seems to maintain current rates. It 
was stated on ‘Change that Lincolnshire had been advanced ls. 
per ton for certain brands, but as there was no official change 
made, this may be taken with a grain of sult. Probably most 
Lincolnshire, as well as Derbyshire, makers are well sold forward 
and want no more orders. Thesame happy state of things prevails 
in other districts. Scotch iron is steady, although it was asserted 
that on ‘‘ bear” account there was mure business doing. Forge 
iron remains about the same, 


Finished Iron. 


There was a shade less business doing in this department. 
Still, «juotations are well maintained. 


Steel. 
Business remains steady. 
shade quieter, but bars are firm. 


Copper, Sheet Lead, and Tin. 
There was a comparatively small turnover in manufactured 
stuff, and prices were decidedly in buyers’ favour. Sheet lead : 
Casbenaell. Tin: Ingots lower. 


In billets, Lancashire are a 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 65s, 6d.; Stafford- 
shire, 63s. 6d.; Derbyshire, 65s.; Middlesbrough, open brands, 
66s. 1d. Scotch: Gartsherrie, 77s.; Glengarnock, 75s. to 75s, 6d.; 
Eglinton, 73s. 6d.; Dalmellington, 72s. 9d. to 73s., delivered 
Manchester. West Coast hematite, 78s. 6d.; East Coast ditto, 
8ls., both f.o.t. Scotch, delivered Heysham: Gartsherrie, 
74s. 9d.; Glengarnock, 72s. 9d. to 73s. 3d.; Eglinton, 71s. 3d.; 
Dalmellington, 70s. 6d. to 70s. 9d. Delivered Preston: Gart- 
sherrie 76s.; Glengarnock, 743, to 74s. 6d.; Eglinton, 72s. 9d.; 
Dalmellington, 71s. 9d. to 72s, Finished iron: Bars, £8; hoops, 
£8 7s. 6d.; sheets, £8 15s. to £9. Steel: Bars, £8 to £8 5s.; 
hoops, £8 15s.; sheets, £9 to £9 5s3.; boiler plates, official, 
£9 2s, 6d.; plates for tank, girder, and bridge work, £7 lis. 
English billets, £6 7s. 6d. to £6 103.; foreig ditto, £6 5s. 
Copper: Sheets, in quantity, £114; small lots, l4d.; seamless 
copper tubes, 13}d.; seamless brass tubes, 10}d.; condenser, 11}d.; 
rolled brass, 94d.; brass turning rods, 9}d.; yellow metal, 9d. per 
Ib. Sheet lead, £24 10s, per ton. English tin ingots, £191 to 
£192 per ton. 


Laneashire Coal Trade. 

There was a good attendance on the Uoal Exchange on 
Tuesday. There seems to be an arrangement whereby outside 
districts are not competing with Lancashire. (ertainly prices 
have an upward tendency, although officially there was no change 
to record, 


BARROW-IN-FURNESS, July 11th. 


Hematites. 

There has been a much steadier market in hematite iron 
this week, and makers show a much firmer position, Warrant iron 
has fluctuated somewhat in price, and advanced from 76s. 6d. to 
77s. 10}d. net cash sellers, and has since gone back to 76s. 6d. 
There 1s not much business doing in warrants, however, but the 
fluctuations in price have their reflection on the prices at which 
makers can dispose of their iron. Generally speaking, however, 
makers are very firm in their transactions, being well sold forward 
to begin with, and knowing that the probability is that a good run 
of orders will follow those now engaging their attention. On the 
other hand, the stocks of warrant iron are gradually growing less 
week by week, a proof that these stocks are the only visible sources 
of prompt supply of metal, as makers are not able to give deliveries 
of much weight of metal for some time tocome. The shrinkage in 
warrant stocks this week figures at 804 tons, and the stocks now 
held bulk at 20,367 tons. Makers hold no stocks of consequence. 
The demand for special hematite iron is very steady, and activity 
prevails in the trade in ferro-manganese, spiegeleisen, charcoal, 
iron, and scrap. There is a much larger trade in scrap iron than 
for some time past. Iron ore isin very full demand, and a very 
tonnege of native production is being sold for immediate delivery. 
Good average classes are selling at 18s, per ton net at mines, 


Steel. 

A brisk tone characterises the steel trade, and orders are 
coming to hand in sufficient quantities to keep the mills regularly 
employed, especially those employed on rails and plates. There is 
also a tair demand for billets and tin bars, but the business being 
done in merchant classes is very small. Prices are steady. There 
is a good market for heavy steel castings, and the trade doing in 
chilled castings is still brisk. 


Shipbuilding and Engineering. 
The new tug boat and barge building at Barrow for the 

Furness Railway Company will be launched on the 29th inst. The 
keel is being laid for the new Isle of ManSteam Packet Company’s 
steamer, which, it is said, is to be the fastest cross-Channel steamer 
afloat. She is to be ready for delivery by the summer of next year. 
The Russian cruiser Rurik has gone through some of her trials on 
the Clyde with very great success, and these augur well for her 
speed on the full-steam trials, which have yet to take place. There 
is great activity in the gun-mounting shops, and the work in the 
hands of marine engineers is much more plentiful than for some 
time past. Boilermakers are fairly employed. Iron, steel, and 
brass founders are busy. There is only a quiet demand for 
projectiles, 

Shipping and Coal. 


During last week there were shipped from West Coast 
ports 8185 tons_of.iron and 11,863 tons of steel, a total of 20,048 
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tons, as compared with an aggregate of 19,961 tons in the same 
week of last year-—an increase of 87 tons. ‘The total shipments of 
the year to date have been 488,958 tons, as compared with 415,332 
tons for the same period of last year--an increase of 73,626 tons. 
Coal remains very dear, and coke is still at 25s. delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The House Coal Trade. 


THE position, both in South and West Yorkshire, con- 
tinues very firm. There is not the slightest prospect, so faras can 
be seen, of any reduction in prices of household fue). The likeli- 
h od is rather for higher rates ruling ere long. The Sheffield Coal 
Merchants’ Association are stated'’to ccntemplate raising selling 
srices in their district by 61. ton about the middle of this month. 
This decision is stated to have been come to in consequence of the 
alteration made in the basis of rates for coal conveyance by the 
railway companies, The latter are now charging rates on the net 
weight carried, instead of allowing 20, cwt. to the ton. The 
colliery companies have intimated their intention to cease allowing 
2cwt. per wagon for wastage, &c., which the merchants state is 
necessary to recoup them for loss in weighing out in smaller 
quantities, &c. 


Steam and Other Coal. 

Railway contracts, which are at present the most interest- 
ing feature of the steam coal trade, are still unsettled, but the 
issue cannot remain long uncertain. The cualowners, as already 
stated, have been standing out for 12s. a ton, while the railway 
companies have offered 10s. 6d, which figure represents an 
advance of 2+, per ton on such of the old contracts as were placed 
at 8s. 6d. At the time of writing good steam coal readily fetches 
in the open market from lls. 6d. to 123., and 12s. 6d. per ton at 
the pits. Small coal remains in good demand, and the inarket is 
more than equal to absorbing the vutput, large as it is. 


Hull Coal Trade. 

The returns for June again show a large increase in the 
coal traffic with the great Yorkshire port, the total for the month 
having been 608,320 tons, an advance of 153,408 tons on the corre- 
sponding month of 1906. The trattic for the half-year has reached 
the exceptionally large total of 2,913,648 tons, as compared with 
2,319,808 tons last year, or an increase of 593,840 tons. Of the 
tonnage received last month 300,688 went abroad, and 88,764 tons 
coastwise. The foreign trade exhibited an advance of 83,466 tons, 
but the coastwise trade fell off by 46,000 tons compared with May. 
The shipments for the half-year reached 1,341,665 tons, an increase 
of 262,342 tons on those of the first six months of 1906. The 
principal feature of the export trade is the, larger business done 
with Holland, which took a weight exceeding 77,000 tons last 
month, equal to one-fourth of the total export, and about 55,000 
tons more than in June a year ago. Germany took 34,242 tons, 
practically doubling its traffic, and France advanced by 10,000 
tons. The only decreasing market is North Russia, which shows 
a falling off, compared with June of last year, to the extent of 
15,000 tons. Of the contributing collieries, Denaby and Cadeby 
Main head the list as usual. 


Coke. 

There is no change in contract prices of coke. A few odd 
sales to clear stocks have been made at 16s. 6d. to 17s. per ton, 
but prices remain at former quotations :—17s. to 17s. 6d. per ton. 
Steel melting coke is a little easier at 25s. to 27s. per ton. 


The Iron Market. 


Iron quotations remain as given last week. Hematites, 
West Coast, 91s. to 93s. per ton ; East Coast, 883. to 903. per ton, 
both delivered in Sheffield and Rotherham, East Coast less 24 per 
cent. Lincolnshire, No. 3 foundry, 64s. 6d. per ton; No. 4 
foundry, 62s. 6d. per ton; No. 4 forge, 61s. 6d. per ton; No. 5 
forge, mottled, white, and basic, 65s. 61. per ton. Derbyshire, 
No. 3 foundry, 63s. per ton; No. 4 forge, 60. per ton. Makers 
are all well sold forward, Derbyshire to the end of the year, and 
the demand is in excess of supply. Bars and sheets are unaltered. 
the former at £8 5s, to £8 10s. per ton; the latter £9 10s. to £10 
per ton. 


Export Trade in Cutlery. 


Although the returns show an increase in cutlery exports 
for the six months ended June 30th—the value having been 
£352,706, as compared with £331,98t for the first half-year of 1906 
—business for the month exhibits a shrinkage. The value of 
cutlery exports for June was £53,329, against £61,438 for June of 
last year. Decreases were shown on the month by Russia, Norway, 
Germany, Netherlands, France, Spain and Canaries, Argentine 
Republic, British South Africa, British East Indies, New Zealand, 
and Canada. The United States increased from £7288 to £7361 : 
Belgium, from £319 to £332; Cuba, from £279 to £294 ; Chili, 
from £1159 to £1289; Brazil, from £3666 to £3948 ; Australia, 
from £8630 to £10,234 ; and the heaviest decreases were shown by 
Spain and Canaries, from £2535 to £293; Argentine Republic, 
from £5147 to £1531 ; British South Africa, from £3354 to £2595 : 
British Kast Indies, from £4632 to £2757; and Canada, from 
£8520 to £6287. 


Sheffield Trade with the United States. 

The value of exports to the United States during the 
quarter ended June 50th amounts to £209,726, compared with 
£205,236 for the corresponding quarter of last year. The con- 
tinued improvement is attributable to the large business done in 
steel, which accounts for £162,179, compared with £150,177 for 
the June quarter of 1906, There is a decrease in cutlery, the 
value being £17,514, compared with £20,060 for the corresponding 
three months of 1906. Two years ago the total exports to the 
States from Sheftield during the June quarter amounted to only 


£140,000. 


Davy Brothers, Limited. 

The directors of Davy Brothers, Limited, Park lronworks, 
Sheffield, in their report for the year ended 30th of April, state 
that the recent additions to the plant have enabled the output t> 
be greatly increased, and the somewhat improved results are due 
solely to this, no better prices being obtainable during the past 
year for the company’s manufactures. The directors, however, 
regard with apprehension the increases in wages which are taking 
place amongst the varivus classes of workmen, in view of the fact of 
wages in this district being already higher than in other districts 
with which the company competes, thereby making competition 
more and more difficult to meet, ‘‘ and,” it is added, ‘‘it is only 
the large amount of business done which has enabled the directors 
to put forward the figures shown.” 


Telephone Charges and Railway Rates. 


: The Council of the Sheffield Chamber of Commerce, at a 
meeting on the 8th inst., unanimously resolved that, ‘‘ having con- 
sidered the proposals of the National Telephone Company for the 
institution of measured rates, hereby pledges itself to resist the 
alteration by all means in its power.” The Council also decided to 
support the Wolverhampton Chamber of Commerce in its action in 
bringing forward a resolution for discussion at the autumnal 
meeting of the Associated Chambers of Commerce at Liverpool, 
protesting against the increased rates which the railway companies 
propose to charge for the carriage of coal, coke, and patent fuel. 





Sheffield Corporation Tramways, 
The statement of accounts for the year ended March 25th, 
1907, was issued on the 6th inst. The working shows the largest 
net balancs ever earned in one year—£45,696, after payment of 
interest and sinking fund charges. £22,118 is set aside as a con- 
pre to the renewals fund, and £20,636 appropriated in relief 
of rates. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Trade Situation. 


ON the whole the iron and steel trades are more favour- 
able for the producers than they were during the whole of last 
month, and this week consumers have been buying more freely, 
as the movement in prices has been generally upwards, and the 
influences are for good. Some of the London operators however, 
are inclined tothink that the best of the ‘‘boom” in trade has 
been experienced, and that quieter times may be looked for, at 
any rate after the end of this year, when improving trade will 
have been going on for four years. Commercial men in this dis- 
trict are not disposed to take so pessimistic a view of the situation, 
especially as this week they have done a larger business than for 
several weeks, and it is believed that higher prices will rule. The 
holders of Cleveland warrants, at any rate, have been less inclined 
to part with them, and the ‘‘ bears” who have failed to cover 
may find it difficult to secure the iron they require. The produc- 
tion of Cleveland pig iron is still short of the requirements, but 
not so much so as it was in the last three months, there being a 
lull in the deliveries to the United States, which, however, is 
made up for to some extent by the extra heavy shipments to the 
Continent. 


Cleveland Pig Iron. 

Sales have been more numerous during the last few days 
than for some time, and the price of Cleveland warrants, which was 
down as low as 51s. 11d. cash ou June 24th, was up to 57s. 5d. on 
‘Taesday, and the rise brought a good many buyers into the market. 
Wednesday's market was rather easier ; indeed, the buyers’ price 
went cown to 56s. 10d. cash. No, 3 Cleveland G.M.B pig iron has 
been sold this week rather freely at 58, per ton for early f o.b, deli- 
very ; but not much can now be sold for early delivery Consumers 
bave bought for delivery into next year at prices a little above 
those which will be accepted for prompt. No. 1 is at 63-. ; No. 
foundry at 57s. 3d.; and No. 4 forge at 56s. 9d. The lower 
qualities are more plentiful than they have beer for months, a 
larger quantity having been produced during the last fortnight. 


Hematite Iron. 

The position of the producers of hematite pig iron in this 
district is altogether satisfactory ; they are not booking much in 
the way of orders, but consu:aers of this description of iron buy 
in large quantities and for delivery over considerable periods at a 
time. The makers are really well supplied with contracts, and 
this enables them to adhere to prices which are comparatively high. 
Hematite iron makers have the regulation of prices pretty much in 
their own hands, for there is no stock in the public warrant stores 
which can compete with their iron. The leading makers are 
quoting 823. per ton for mixed numbers, but 1s, 6d. is accepted 
by some, and that is the lowest price that will be taken. Rubio 
ore is maintained at 22:. 6d. per ton, ¢.i.f. Tees. The imports of 
foreign iron ore into Middlesbrough during the last half-year 
reached 964,203 tons, the largest quantity ever recorded in any 
previous half-year, and it compared with 887,122 tons in the first 
six months of 1906. 


Pig Iron Stock. 

This month Cleveland pig iron is not being drawn out of 
Connal’s stores at as rapid a rate as was reported during the last 
three months, the shipments to America having slackened, and 
nearly all the iron sent from Cleveland to the United States came 
out of the public stores. This week there has not been a single 
steamer loading pig iron in the Tees for America, a circumstance 
unprecedented during the last three months. In the last quarter 
Connall’s stock of Cleveland pig iron declined 186,000 tons, 
making 266,000 tons decrease so far this year—the most rapid 
decrease ever reported. The stock held by Connal and Co. on 
10th inst. was 258,801 tons, a reduction of only 12,957 tons this 
month.: The stock of Cleveland pig iron consisted of 247,754 
tons of No. 3, 10,897 tons of No. 4 foundry, and 150 tons of other 
iron not deliverable as standard iron. Connal’s have now no other 
kind of pig iron than Cleveland in stock in this district. 


Shipments of Pig Iron. 

From the Cleveland district the exports of pig iron this 
mouth have become rather quieter than they were in May and 
June, but July and August are generally slacker periods for 
exporting, and none is going to America. Newertheless, the 
shipments are still far above the average, especially to the Con- 
tinent. Next week less will be forwarded to Scotland on account 
of the Glasgow Fair holidays. The shipments this month to 10th 
were 40,778 tons, as compared with 49,421 tons last month; 
40,311 tons in July, 1906, and 28,169 tons in July, 1905. 


Realised Price of Cleveland Pig. 

It has been officially announced that the average price 
realised by the ironmasters for the No. 3 Cleveland pig iron which 
they delivered in the second quarter of this year was 56s. 4-45d. 
per ton, the highest figure that has been reported since 1960. 
It is 1s, 4-22d. per ton more than was realised in the first quarter 
of the current year, and thus in the present year the advance has 
been 3s. 2d. per ton, while as compared with the price ruling for 
the second quarter of 1906 there is an improvement of 5s. 7d. 
The minimum price reported in the last ten years was 42s. 3-97d. 
in the first quarter of 1904, and the advance on that is 14s. 24d. 
per ton. The average .quoted price for No. 3 during the last 
quarter was 58s, 44. per ton, or 2s, more than the average realised 
price, The wages of blast farnacemen in the North-East of Eng- 
land are regulated by sliding scale based upon the average realised 
price, and the rise for last quarter gives them 1} per cent, advance 
for the third quarter of the year. Railway rates for the carriage 
of iron-making materials are likewise similarly regulated, and they 
have been raised 1 per cent., raaking 6 per cent. rise for this year. 
Wages of blast furnacemen have this year gone up 7} per cent., 
and are the highest that have been known since 1900. 


Middlesbrough Stztistics. 

The extraordinary activity of trade is well shown by the 
tigures issued by the Middlesbr. ugh Chamber of Commerce for the 
quarter ended June 30th. Especially is this seen in the figures of 
the value of the exports from Middlesbrough to oversea destina- 
tions. That value in the last quarter reached £2,889,816, or 
£778,793 more than in the corresponding period of last year, and 
for the half-year the value was £4 971,749, or £1,633,756 more 
than in the first six months of 1906. It is double the average of 
the first half of the year in the last ten years. In June alone the 
value was over a million tons, not taking in the value of the coast- 
wise trade. The output of pig iron by the sixty-one furnaces in 
operation at the port was estimated at 581,000 tons during the 
quarter, but that was at least 180,000 tons short of the quantity 
distributed, which was over 760,000 tons in the quarter. In the 
first half of the year over 856,000 tons of pig iron were shipped 
from the port, of which 667,000 tons went foreign. 


Manufactured Iron and Steel. 


The producers of finished iron and steel are very well off 
in regard to the orders on their books, and prospects are encourag - 





ing. In no cases have the quotations become easier, but it is 
reported that a sale of iron ship plates has been made within the 
last few days at £7 103., less 2} per cent., which is the same figure 
as is asked for steel ship plates, and 5s, less than the rate which 
has been quoted—that being £7 15s., less 24 per cent. There 
appears to be some founda‘ion for the report. This district is 
sending considerable quantities of shipbuilding material out to 
Japan, where the establishment of shipbuilding is going on at a 
pretty brisk rate. It is reported that the Japanese are preparing to 
supply themselves at home with all the materials they will require 
at their yards. Steel ship plates are firm here at £7 10s., steel 
boiler plates at £8 103., steel ship angles at £7 2s. 6d., packing iron 
at £6 15s., all less 24 per cent. f.o.t. Iron bars are kept at £8, 
best bars at £8 10s., and double best at £9, less 24 per cent.; steel 
sheets, singles, are at £8 15s., and steel joists at £6 17s. 6d., both 
less 2} per cent. f.o.t. Heavy steel rails are at £6 15s. net f.o.b., 
cast iron chairs at £4 2s 6d. net f.o.b., and steel railway sleeper~ 
are firm at £7 5s. net. Exports of all railway material are very 
heavy to India, South America, and Australia. The wire works at 
Albert Hill, Darlington, are being extended, and a number of men 
have been brought from Sheffield to work there. 


Coal and Coke. 

Trade is extremely active, and exports are larger even 
than they were last month, there being a better supply of steamers 
forthcoming, and the coal can be got away without delay. Never 
have there been such brisk shipments. This has led to some 
improvement in the prices of coal, best steam coals having risen to 
15s. per ton f.o.b., best gas to 14s. 6d., coking coals to 13s. 3d., 
and unscreened bunkers to 13+. (sas coal has been sold for delivery 
over next year at 13s, 6d. to 13s. 9d., and bunkers at 12:. 6d. to 
13s. It is apparent from this that the shipowners’ coal bills are not 
expected to be lower than those of the present year, and they com- 
plain now about the dearness of fuel. They are not doing well in 
the matter of freights, and if there is no improvement in this 
respect within the next few months some of the steamers will 
probably have to be laid up. The demand for coke is fair, but 
most of the consumers have contracted for their requirements for 
the current half-year. The coke manufacturers usually cannot now 
get more than 2ls. per ton for medium coke delivered at the 
Middlesbrough furnaces. That has been paid for deliveries over 
the current half-year, and even into next year. In a few cases 
22s, appears to have been obtained for second-class coke. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General State of Trade. 

At the time of writing, business in the iron and stee 
trades and in industrial circles generally is exceptionally quiet 
owing to the fact that we are just entering on the annua! trades 
holidays, which commence to-morrow, and will last during the 
greater part of the next fortnight. The demand for all sorts of 
goods, raw and manufactured, is therefure reduced to a minimum, 
and very few fresh orders are being placed. 


The Pig Iron Warrant Market. 


The Glasgow pig iron warrant market opened with an 
easier feeling, and there was a declining tendency in prices. It 
was afterwards discovered that warrants were scarce, and on some 
speculative demand occurring the tone of the market became 
firmer, and a recovery took place in values. Business has been 
done in Cleveland warrants at 57s. 3d. to 57s. 64d. cash, 57s. 24. 
to 57s. 5d. one month, and 57s. 7d. for delivery in two months. 
Scotch warrants are nominally 65s. 94., and standard foundry pig 
iron 57s. 3d. per ton. 


Scotch Makers’ Iron. 


The output of Scotch makers’ pig iron has hitherto been 
well maintained, but it is to be expected that it will be somewhat 
reduced during the approaching holidays. There are 45 furnaces 
making hematite, 40 ordinary, and 6 basiciron, the total of 91 thus 
in operation in Scotland comparing with 89 at this time last year. 
The price of Scotch hematite pig iron has been reduced Is., mer- 
chants now quoting 83s. for delivery at the West of Scotland Steel 
Works. G.M.B., No. 1, isquoted at Glasgow, 72s. 6d.; No. 3, 69s.; 
Govan and Monkland, Nos, 1, 73s.; Nos. 3, 70s.; Carnbroe, No. 1, 
74s.; No. 3, 703s.; Clyde, No. 1, 77s. 6 No. 3, 723. 6d. ; 
Gartsherrie and Calder, Nos. 1, 78s.; Nos. 3, 733.; Summerlee, 
No. 1, 80s.; No. 3, 73s. 6d.; Langloan, No. 1, 80s.; No. 3, 
75s.; Coltness, No.1, 89s. ; No. 3, 77s.; Glengarnock, at Ardrossan, 
No. 1, 77s. 6d.; No. 3, 72s.; Eglinton, at Ardrossan, or Troon, No. 1, 
72s. 6d.; No. 3, 693. 6d.; Dalmellington, at Ayr, No. 1, 74s. 6d.; 
No. 3, 693. 6d.; Shotts, at Leith, No. 1, 78s.; No. 3, 73s.; Carron, 
at Grangemouth, No. 1, 82s.; No. 3, 74s. per ton. 





Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week were comparatively small, amounting to 5932 tons, compared 
with 5539 in the corresponding week of last year, showing an in- 
crease of 393 tons. The aggregate shipments since the begianing: 
of the year are 214,088 tous, being 62,243 tons more than in the 
same period of 1906. The arrivals of Cleveland iron at Grange- 
mouth in the past week were 8208 tons, against 12,317 in the 
corresponding week, showing a decrease of 1049 tons; but there 
is still an increase of 3321 tonson the total arrivals for the year to 
date, which amount to 269,234 tons. 


Finished Iron and Steel. 

Business has been quiet in these departments, but the 
works have hitherto been kept fully employed. A good business 
has recently been done in finished iron for export, the home trade 
being, on the whole, rather quiet. The steel makers have found 
it expedient to reduce the prices of ship plates for Scotch con- 
sumers 5s. per ton, and they have also reduced by a similar 
amount the prices of boiler plates and all classes of sectional 
material for deliveries both in Scotland and Belfast. The com- 
plaint was made that until these reductions were effected the 
Scotch makers were handicapped in the market for shipbuilding 
material owing to the rates current elsewhere. It is hoped that a 
good business raay be done in steel after the holidays. 


New Industry for the Clyde. 

The report has been received here with much satisfaction 
that the Admiralty have practically agreed to put down works for 
the manufacture of torpedoes on an extensive scale at Fort Matilda, 
Greenock, using Loch Long for torpedo tests and practice, the 
secluded position of the Loch and the great depth of its water 
making it particularly suitable for that purpose. It is said that in 
the meantime an expenditure of about £30,000 will be made upon 
buildings and plant required for a start, and that ultimately 
about 400 men are likely to be engaged in connection with the 
factory. 


Glasgow Trade with America. 

The report of Mr. R. W. Austin, American Consul at 
Glasgow, shows that the value of the exports from Glasgow to the 
United States in 1906 was 8,622,155 dols., against 5,712,826 dols. 
in 1905, showing the large increase of 2,909,329 dols. The exports 
from Glasgow to America in 1904 were 4,629,292 dols. Glasgow’s 
exports in 1906 to the Philippine Islands showed an increase of 
453,533 dols., or nearly 100 per cent. over those for the preceding 
year. : 
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The Coal Trade. 

There has been a large business in the coal trade, the 
shipments in the past week being much above the average, while 
the prices are fully maintained. House coal has also been selling 
freely for house use at full rates. ‘lhe demand for manufacturing 
purposes is being curtailed by the approaching holidays. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Welsh Coal Trade. 

THat Wales has enjoyed a distinct boom in the coal trade 
is now clearly shown by staustics, the half year ending June 30th 
indicating a million tons increase. This has occupied the attention 
of capable statisticians, and one able authority shows the l-ading 
customers for We'sh ccal. France comes out first, having already 
obtained 3 millions tons supplies; Italy second, with 2} millions ; 
Ezypt a third, with a milion; and the following iu order of 
buying :—Argentina, Brazil, Spain, Hungary, Algeria, Canary 
Islands, Portugal, Chili, Portuguese West, and Germany. From 
various countries a large increase is shown, Germany and Egypt 
for example, Italy shows a falling off, somewhat confirmative that 
fresh markets have been soug ht. 


Last Week’s Coal Exports. 

According to the returns of the Custom House, the 
quantity of coal shipped foreign from South Wales ports last week 
amounted to 563,965 tons, an increase on corresponding week of 
6396 tons. Cardiff shipped 364,225 tons of coal, 400 coke, and 
14,690 fuel. Port Said was the largest buyer, with four cargoes, 
20,387 tons, Venice, six cargoas, 20,170 tons. In fuel, Valparaiso 
took 5000 tons, and Savona 3200 tons. Newport skipped 107,778 
tons coal, and 3000 tons fuel, Marseilles taking three cargoes, 
12,300 coal, and Naples, three cargoes, 12,000. Swansea shipped 
60,403 tons coal, and 15,100 fuel, Rouen as usual being chief 
customer for coal with thirteen cargoes «f 15,800 tons. Port 
Talbot shipped 41,559 tons of coal, and 3740 fuel, Bordeaux taking 
three cargoes cf coal, 10,000 tons, and St. Nazaire, three cargoes, 
7000 tons. 


Pitwood. 

Prices have again become firmer, and as the weather 
continues to affect shipments, may probably advance. The con- 
sumption is now of a marked character, 20,000 tons having been 
received by the Welsh ports last week. Latest prices, 20s. to ship 
Cardiff; slightly less than this, I learn, has been accepted for 
Newport delivery. 


Cardiff Coal Quotations. 

The coal market is in somewhit of an unsettled condition, 
owing principally to the supplies of tonnage being inadequate. 
Prices are steady, especially for backward shipment, but the 
amount of free business transacted is small. The latest quotations 
are as follows: —Best large steam, 19s. to 19s. 6d.; seconds, 
18s. to 18s. 6d.; ordinary, 16s. 6d. to 17s.; drys, 15s. 6d. to 16s.; 
best Monmouthshire black vein, 17s. to 17s. 3d.; Western 
Valley, 16s. 6d. to 17s., Eastern Valley, 15s. to 15s. 6d.; best house 
coal, 18s. 6d. to 19s.; seconds, 15s. 6d. to 17s. 6d.; No. 3 
Rhondda, 19s. 6d. to 20s.; through, 16s. to 16s. 3d.; smalls, 
13s. to 13s. 3d.: No, 2 Rhondda, 13s. 9d. to 14s. 3d.; through, 
lls, to ils, 3d.; smalls, 92. to 9s, 6d.; nuts, 15s. to 153. 6d.; 
seconds, 14s. 3d. to 14s. 63.; peas, I4s. to 14s. 6d.; seconds, 
13s. 34. to 13s. 6d.; best small steams, lls. 6d. to 12s.; seconds. 
103, 6d. to 1ls.; others, including drys, 93. to 10s. Patent fuel, 
18s. 6d. to 19s. Coke, 20s. to 22s. 6d.; furnace foundry, 25s. to 
27s. 6d.; special, 29s. to 31s. 


Anthracite. 

There is a little charge since my last ; large and rubbly 
culm slightly easier; machine-made cobbles higher a trifle. 
Latest :—Hand-picked malting, 233. to 23s. 6d.; seconds, 21s. 6d. 
to 22s. Swansea Valley large, big vein, 19s. 6d. to 20s.; red vein, 
14s. 9d to 15s. 3d.; cobbles, 22s. to 23s.; nuts, 25s. 6d. to 27s. 6d.; 
peas, 14s. to 16s. 6d.; rubbly culm, 9s.; duff, 6s to 6s. 3d. Other 
Swansea quotations: Best steam, 18s. 9d. to 19s. 3d.; seconds, 
153. 6d. to 163.; ordinary large bunkers, 14s.6d. to 14s. 94.; through 
bunkers, 12s, 6d. to 13s.; small, 9s. to 103. No. 3 Rhondda, 193. 6d. 
to 20s, 3d. Patent fuel, 17s. 6d. to 18s. Swansea is shipping fuel 
largely to France this week, 1200 tons going to Bari, also to St. 

rieux. 


Electric Plant at a Colliery. 

The Cambrian Collieries this week adopted an important 
electric plant at their collieries, placed by Siemens Brothers. 
These collieries rank amongst the leading in Wales, and have an 
output of one million tons per annum, giving employment to over 
3500 men. 


The Swansea New Dock. 

This promises to run the Bristol docks closely in point of 
date. Strenuous work is going on there. Last week the Corpora- 
tion paid an official visit, and were evidently interested and pleased 
with the condition of things. 1900 men are empioyed, and in 
the conveyance of Cornish granite seventy ships were used. The 
wage sheet weekly now totals about £3090. 


The New Cardiff Dock. 

This is to be opened on Saturday by the King and Queen 

in person, and is to be designated the Alexandra Dock. 
Iron and Steel. 

Large contracts for rails, principally heavy, have been 
arranged in the district. One of the leading orders obtained by 
Dowlais is a 751b. section for the India State Railways. A fair 
degree of activity continues at all the principal works. In the 
Swansea Valley the yield of pig iron was as large as in any week 
of the last three months. Swansea imported 820 tons, and 2121 
tons of scrap iron and steel. Newport also imported pig iron 
from Workington, 3000 tons of German steel billets, and 2000 tons 
of manganese ore from Bombay. In iron ore a larger quantity 
than usual came to Cardiff—27,000 tors while Newport received 
7000 tons, and Port ‘Talbot 1300 tons. It is noticeable that sup- 
plies, instead of being as formerly, exclusively from Bilbao or 
Almeria, receive additions from Port Prendez, Sagunta, and other 
districts. One day last week Ebbw Vale received six cargoes from 
various ports, one cargo from Castro-Urdiales. In rails 3300 tons 
went to Caleutta this week from Cardiff, and quantities on 
home account from Newport, Mon., principally Great Western 
Railway. 


Latest Prices Iron and Steel. 

Heavy rails remain at £6 15s., light £7 5s. Siemens steel 
bars £6 5s. Bessemers, same. Pigiron advancing: Besseraer mixed 
numbers, 77s. 9d., instead of 763. 6d.; Middlesbrough, from 563. 
to 57s. 21.; Scotch, from 64s. 6d. to 65s. 94.; Welsh hematite from 
85s. to 86s , unchanged ; iron ore, Cardiff, 20s. 6d to 2Is.; second- 
class, 193, 6d. to 20s.; Tafna to 21s. Newport. 


Iron Statistics. 

An idea prevails that the highest figures connected with 
pig iron have been reached, but an authority in the trade generally 
claims that exports show a progressive advance from 1905, and are 
still on theup grade. Both Americaand Germany arelarge buyers. 
In 1905 America bought 81,445 tons, and in the six months of 1907 
329,552. To Germany in 1905 there was an export of 68,245, and 
in 1907 there has been a despatch so far of 188,459, 





Tin-plate. 

The buoyant tone in tin-plate continues, but the ship- 
ments, owing to the severe weather, were not quite in accordance. 
For example, last week in the Swansea district the mills turned out 
111,569 boses, but the shipments only totalled 86,136 boxes, leaving 
stocks at over 167,000 boxes. These discrepancies do not, however, 
irdicate falling demand, which continues large and varied. At 
present Japan figures as a good customer, and large orders have 
been despatched ; the demand for finished plates, as well as black 
plates, is good. Large loadings are going on this week. Last 
week Swansea shipped 1350 tons to New York ; 860 tons of black 
plates were zlso despatched, Hamburg taking 430 tons. In 
galvanised sheets the trade continues toexpa.d. Swansea shipped 
2114 tors last week, and of this quantity Japan took 1500 tons. 
Latest quotations, Swansea :—Ordinary Bessemer and Siemens tin- 
plates, 15s. 1}d.; ternes, 26s.; C.A. roofing sheets, £11 10s. per 
ton ; big sheets for galvanising, £11 15:.; fini-hed black plates, 
£11 ds, to L11 10s.; galvanised sheets, 24-gauge, £14 2. 6d. to 
¢14 5% Other quotations: Block tin, £191; copper, £98 10s.; 
lead, £21 2s. 6d.; spelter, 25s. 5d.; silver, 2s. 7d. per oz. 


Admiralty Order for Cable Iron. 

The reputation of good iron ix a long-lived one. Over 
fifty years ago Anthony Hill supplied Brown, Lennox and Co. with 
bar iron of Al repute, and this week the firm is making a record 
size for the Admiralty. The cables are designated mammoth-sized 
mooring chains and fittings. ‘Tae single shackle, shear, will weigh 
210 ib.; each ring 18001b.; aud each square link 6001b. At the 
works, Pontypridd, this is stated to be a record. 


Midland Railway. 

Certain proposals are under discussion by the Harbour 
‘Teust, Swansea, which may have far-reaching results. It is pro- 
posed by the Midland Railway Company to take wharfage at the 
Princeof Wales Dock, and expend probably £100,000. The company 
bas obtained running powers over the propused Pontardawe and 
Brynamman Ruilway, which will be of service to a great district, 
and, necessarily, to the dock. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 


The Iron and Allied Trades in Silesia. 

BusmnEss in the principal departments of the iron industry 
has been comparatively quiet during the week. The inquiry for 
some articles has fallen off lately, but the orders previously booked 
will keep the works well occupied for several weeks, and in some 
cases the contracts secured reach up to the end of the present 
quarter, so activity is likely to continue in all the principal in- 
dustries. 


The Rhenish-Westphalian Iron Market. 

There is nothing of special interest tc relate concerning 
last week’s business in ironand steel Varying accounts are given 
regarding activity in the different departments. In a number of 
instances demand has decreased perceptibly. ‘lhe position of the 
semi-finished steel trade is stated to be good, the mills remaining 
briskly employed, with plenty of orders on their books, Con- 
sumers have bad reason in many cases to complain of tardy 
deliveries, partly ia consequence of interruptions in activity, caused 
by alterations at the works, and here and there by a want of work- 
men. Existing orders in sectional iron are stated by the Steel U'on- 
vention to mean regular employment for three to four months. 
The scarcity in long wagons has been very strongly felt ; 50 per 
cent. more could be easily filled, and the mills as well as the pur- 
chasers have been put to considerable inconvenience by this. 
According to the Rhen/sh- Westphalian (azetle the Wire Rod Conven- 
tion has beag prolonged till the end of the present year. Seventeen 
foundries of the Hanoverian, Elbe, and Hartz district have raised 
the prices for machine and structural castings M. 1 per 100 kilos. 
The German Brass Syndicate had to reduce the price for plates 
M.7 p.t., and for bars M. 12 p.t., because English works are 
offering large lots through Hamburg firms. Full activity prevails 
in the rail department, both light and heavy sorts meeting with 
strong demand. A number of orders will soon be booked for 
private and Government requirements, and the busizess on foreign 
account is satisfactory. The uncommonly long terms of delivery 
that are being asked have, in many instances, induced buyers to 
hold back with their orders. 


Coal in Germany. 

In Silesia production has been considerably lower than 
consumption during the past week. For small coal an advance of 
M. 0-50 p.t. has been resolved upon, but the rise will not come 
ints force till the Ist of September of this year. A very 
animated busicess is being done in coal for coke-making, and a 
rise of M. 0-40 p.t. is noted from the 1st inst. From the Rhenish- 
Westphalian coal-producing districts very favourable accounts are 
likewise given with regard to demand ; even house coal sells most 
freely, and continues very stiff in price. 


Austria-Hungary. 

Good accounts can be given of the activity of the iron and 
steel industries. Pig iron is in strong and generally increasing 
demand, and supplies are very often far behind requirements, 
although the blast furnace works are engaged to their fullest 
capacity. Much the same can be said of the manufactured iron 
trade , plates can only be booked with a three to four months’ term 
of delivery, for bars two and three mouths are being asked, and 
the general tone of the iron industry is considered decidedly healthy. 
The engineering and building departments are looking forward to 
being very well occupied during this and the next quarter, numer- 
ous and heavy orders being in prospect. Never before have stocks 
in the iron industry been smaller than they are now. Witkowitz 
hematite pig iron stands at 130 to 133 crowns p.t.; grey forge pig, 

30 to 135 crowns ; spiegeleisen, 140 to 150 crowns p.t.; Styrian 
bars, 230 to 240 crowns; boiler plates, 315 to 325 crowns ; tank 
plates, 275 to 285 crowns ; girders, 242 crowns ; galvanised sheets, 
495 crowns; all per ton free Vienna, All descriptions of fuel are 
briskly called for in Austria-Hungary, but scarcity ia supplies and 
irregular deliveries are generally complained of, and consumers 
have te turn to foreign markets not unfrequently. As house coal 
is being bought very freely for industrial purposes, stocks in 
Vienna have dwindled down rapidly. Upper Silesian coal meets 
with exceptionally good demand in Hungary this year. 


The Belgian Iron Industry. 

There is no denying the fact tbat the condition of the 
Belgian iron market is far less satisfactory than that of the English 
and German markets, and ironmasters are now hoping fora revival 
in autumn, which many think very likely to take place. Bars for 
export are now being quoted 165f. p.t.; steel bars, 170f. p.t., f.o.b. 
Antwerp ; while plates can only with difficulty maintain the export 
price of 172-50f. p.t. Siemens-Martin plates fetch 195f. p.t. for 
inland consumption, and 185f. p.t. for foreign sales. The rail mills 
report their order-books well filled. Girders sell fairly well at 
165f. p.t. for inland delivery, and 148-70f. p.t. for abroad. Firm- 
ness continues the characteristic feature of the pig iron market. 
Basic is very scarce, and in forge pig nearly the total output till 
the end of the present year is reported to have already been dis- 
posed of. A rising tone continues to be felt on the Belgian coal 
market, where engine as well as house coals have been in vigorous 
demand. Scarcity in supplies continues the general complaint. 
Coke is freely bought on home account, while foreign demand 
showsa slight decrease. 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 2nd. 

THE activity in the structural material market is indicated by the 
announcement that the American Bridge Company has now orders 
on its books for about 500,000 tons steel. It is understood that 
there is a great deal of business in sight. Prices continue strong. 
Steel pig and billets have been selling well. Large orders for rails 
will be placed as soon as the rail makers and buyers can come to 
terms. Pipe line building is calling for large quantities cf skelp. 
Sheet and tin-plate bars will be advanced 1-00 dol. per ton for fourth 
quarter delivery. During the month of June foundry and forge 
iron declined 50 cents to 1 dol., partly due to freer offerings of 
Eoglish and Scotch irons. No, 3 Middlesbrough sold Saturday on 
dock at 20-50 dols., duty psid. Inquiries yesterday and to-day 
were quite numerous for iron for pipe work, machinery, and agri- 
cultural implement plants. ‘The Cambris Steel Company sold last 
week 45,000 tons of billets at an average price cf 30 dols. The 
Harriman lines have an order out for 22,000 tons steel rails, and 
the National Taube Company hus just booked an order for 190 miles 
of l6in, and 20in. pipe for the Columbia Gas and Electric Com- 
pany. New shops at Springfield, Missouri, call for 3000 tons. 

Ore receipts at Cleveland are very large. June receipts of Lake 
ore were 6,300.000 tons. ‘The ore mines may be depleted of 
labour largely during the summer because of the higher wages 
paid during the harvest season. For that reason ore mines are 
being operated to their ex'reme limit. For two or three weeks 
production will be curtailed by reason of repairs ia mills. The 
plate mills will run to maximum capacity for the summer and 
autumn after repairs are completed. The car plants and boat 
builders are heavy buyers. 

The rush of orders for steel cars and locomotives continues, and 
we need not look for any relaxation of demand. 

The exports of copper for June were 17.000 tons, which include 
delayed May shipments. Total May and June shipments, 26,000 
tons. May imports of copper were 12,000 tons, and June imports 
10,000 tons, Copper exports for six months, 83,044 tons, against 
101,815 tons first half of last year. During the past two months 
a curtailed consumption of copper wire has been observed. Total 
exports of copper last week, 5052 tons, and for June, 16,105 tons. 

Spot tin sold to-day at 42?; arrivals during June, 2582 tons. 
Including the Maine, total receipts were 3132 tons, which makes 
the total available stocks July 1st 5532 tons, 

American consumption during June, 3300 tons. Since 
January Ist there has been an average decrease in consumption 
of 200 tons per month. The customary movement in lead is 
reported, 

Indications point toa normal consumption of copper, tin, and 
lead during the coming three months, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


AT a meeting of the Gloucestershire County Council held on the 
Sth inst. Mr. Edward Stockley Sinnott, M. Inst. C.E., of Cardiff, 
was appointed County Surveyor. 

At the East Kent Agricultural Show, held at Folkestone, July 
3rd and 4th, Messrs. Blackstone and Co., Limited, were awarded 
the first and only prize of £5 for their oil engine. 

Mr. F, S. DuDGEON, of 30, Great St. Helens, E.C., informs us 
that he has been appointed the London agent for Messrs. Alten 
bach, Limited, manufacturers of non-annealed steel castings, of 
Brighouse, Yorks. 

CroMptON AND Co., Limited, inform us that Mr. A. G. Cuth- 
bert, who formerly represented them in Ireland, has been placed 
in charge of their Manchester district, the office for which is 
situated at Woodall’s-huildings, No. 42, Deansgate. 

WE are informed that Messrs. McPhail and Simpson, Limited, 
have purchased the tirm cf McPhail gnd Simpsons’ Dry Steam 
Patents Company, Limited, of Waketield, and that the business 
will be conducted, us hitherto, under the personal manegement of 
Mr. McPhail. 

WE are informed that the directors of the County of Lordon 
Electric Supply Company, Limited, bave appointed Mr. H. B. 
Kenwick-—-at present secretary—geueral manager and secretary 
to the company, and Mr. C. P. Sparks—at present chief engineer 
—engineer-in-chief to the company. 

J.C. Lye. AnD Co., Limited, of 55, Victoria-street, Westmin- 
ster, S.W., inform us that they have just been appointed sole buy- 
ing ageots for plant, boiler plates, machinery, materials, &c., by 
Messrs. C. and T. T. Pattison, torpedo boat builders, motor car 
builders, and general mechanical engineers, of Naples, Italy. 

WE are asked to state that the Consett Iron Company, Limited, 
of Consett, Co. Durham, has appointed Mr, F. W. Jackson as 
its representative in the Midland district. Mr. Jackson has 
opened an office at 3, New-street, Birmingham, and Mr. Wilfred 
McInnes has been placed in charge of it. The telegraphic 
address is ‘‘ Jronsides, Birmingham.” 

THE Harris PATENT FEED-WATER FILTER, Limited, of Greenock, 
informs us that it has decided t» centralise its engineering and 
drawing-office department, hitherto carried on at 2, Hamilton- 
street, Greenock, and their Laboratory, hitherto carried on at its 
London office, at Bank Chambers, 24, Grainger-street West, 
Newcastle-on-l'yne, which last-mentioned address will be its head 
office. Its Scottish office will be at Mai/ Office-buildings, 102-114, 
Union-street, Glasgow. 

THE Governing Body of the Battersea Polytechnic have appointed 
Mr. 8S. G. Rawson, D.Sc. (London), F.1.C., Principal of the Poly- 
technic, in succession to Mr. Sidney H. Wells, who has been Princi- 
pal since the foundation of the Institute in 1893, and is resigning 
to take up the position of Director-General of the Department of 
Agriculture and Technical Education for Egypt. Dr. Rawson is 
at present Director of Education for Worcestershire, and was 
formerly Principal of the Technical College, Huddersfield, and 
Lecturer at Liverpoo! University. 








AccorDING tothe report for 1906 of the General Manager 
of Railways in the Cape of Good Hope, it is shown that on the 
main lines the Midland maintains its lead with a net profit of 
£112,134, which is, however, £88,552 less than last year. The 
Western has dropped from a profit of £22,446 to a loss of 
£37,468, and the Eastern has increased its loss froin £23,452 to 
£37,866, or a total decrease in the net profit of £162,880 on the 
same number of open miles, viz, 1488. 


Contracts.—The Austro-Hungarian Government have con- 
tracted with Messrs. Yarrow and Co., Limited, for the construc- 
tion of two exceptionally high-speed shallow-draught gunboats, 
propelled by internal combustion engines. These vessels are to be 
in all essential particulars similar to Mercury II., which was 
purchased by the Admiralty last year.-The Buenos Ayres and 
Pacific Railway Company has just acquired from Messrs, Merry- 
weather and Sons, of London, a light steam car with flanged 
wheels for running on the lines of its system. This will be for the 
engineering staff for surveying or inspecting the permanent way, 
running off to breakdowns, &c.—Ed. Bennis and Co., Limited, 
have received an order for stokers, &c., from Burnell and Co., 
Limited, of Ellesmere Port, Cheshire ; from William Crawford and 
Sons, Limited, of Liverpool ; and from the Borough of Luton Elec- 
tricity Works.—Bruce Peebles and Co., Limited, have received 
from the Glasgow Corporation an order for a 1000-kilowatt Peebles- 
La Cour motor converter. This machine is to operate on a 25-cycle 
circuit. 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.I.Mech. LE. 








When an it: tion is ted from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the acceptance of the complete 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Offce of opposition to the grant of a Patent, 








STEAM ENGINES AND BOILERS. 


18,441. August 17th, 1906.—IMPROVEMENTS IN OR CONNECTED 
WITH STEAM BOILERS AND THEIR FURNACES,-Robert Motton, 
180, West George-street, Glasgow. 

This invention has for its object so toadapt steam boiler furnaces 
that in them the heat of waste gases from gas engines or other 
sources may be used, while they may be also fired with coal in the 
usual manner or with producer gas, the parts being so arranged 
that producer gas or coal firing may proceed, while at the same 
time waste heat from extraneous sources is being utilised. The 
invention relates to the construction of the fire-box and ashpit, 
with a view to these ends. There are three figures. Fig. 2 is a 
vertical section. A chamber A, lined with firebrick A!, is formed 
beneath the boiler B, which is of the vertical type, having fire 
tubes B!, This chamber A extends beneath the ashpit C of the 
boiler, and to it the heat-laden gases from gas engines or other 
sources have access by an aperture |) flanged for the connection 
of a pipe leading the hot gases thereto. The ashpit C is of trough- 
like form, and extends from front to back of the chamter A. An 
ashpit door may be provided with sealing devices of any usual 
form. The space between the walls A! of the chamber A and the 
sides of the ashpit C form ducts C2 leading to the space above the 
usual fire-bars E. Over the upper ends of these passages, and so 
that when they are turned inwards they lie close above and forma 
complete cover to the grate KE, are hinged doors F of firebrick. 
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Fig.2. 


The doors F are hinged upon horizontal spindles F! extending 
beyond the casing A, and so interconnected that the doors may be 
turned simultaneously outwards tolie against the firebrick-lined sides 
of the chamber A, indicated by dotted lines, or inwards, as shown 
in full lines, so as to lie horizontally over the grate E, so covering 
it—the ducts (2 up past the sides of the ashpit C being then open 
to the whole combustion space—or to an intermediate position, and 
so as to abut small firebrick baffles G fixed to the lower tube plate 
B2 of the boiler B, in which position both the ducts C2 and the fire- 
grate E are uncovered, while the doors F act as battles between 
them to segregate the firegases from the grate and the exhaust gases 
from the chamber A beneath. The vertical fire tubes B! of the boiler 
are so arranged in groups that to some of the groups only fire gases 
and to others only exhaust gases have admittance when the 
doors F are in this intermediate position. In the chamber A, 
beneath the ashpit C, a superheater J for the steam from the 
boiler is arranged. This superheater consists of a flat cast coil, 
into which steam is led from the boiler by a pipe. Means for burn- 
ing producer gas are provided in the ashpit ©. These consist of a 
series of gas inlets K and air inlets K! arranged at that end of 
the ashpit remote from the door C!. Gas is supplied to the in- 
lets K by a pipe through boxes provided with a cleaning manhole, 
while air is admitted through apertures controlled by sliding 
shutters, provision being made also for the injection of steam 
by a pipe.—June 12th, 1907. 


21,414. September 27th, 1906.—IMPROVEMENTS IN STEAM BOILERS 
OF THE LANCASHIRE OR CORNISH TypE, William Krause, 
33, Anstey-road, Peckham Rye, London, 8. E. 

This invention relates to improvements in that class of boilers 
of the Lancashire or Cornish type having concentric water spaces 
arranged in the rear end of the furnace fiue or flues. Boilers of 
this class have no doubt increased heating surface, but they have 
hitherto usually failed to provide an efficient circulation of water, 
owing to the faulty arrangement and connection of these tubes. 
The steam generated has been found to exert a back pressure 
which more or less tends to oppose the direction of circulation of 
the water. In this invention the back pressure of the steam 
generated, instead of opposing the circulation, tends to promote 
it. There are two figures. Fig. 1 is a sectional side elevation. 
In the flue A of the boiler of the Lancashire or Cornish type are 
inserted several hollow cylinders B of different diameters arranged 
concentrically to each other. The largest surrounding the cylin- 
drical space B! is only slightly less in diameter than the flue A, 
and may rest on wheels C, The smaller cylinders are connected 
each to the next by supports K. Water from the lower, and thus 
cooler part D of the Gan, enters the largest cylinder B! near 
its coolest end, namely, that which is heated by the portion of the 
flue A remote from the furnace by means of a pipe E!, and is 
carried by this pipe or one jointed thereto inside the cylinder B! 
in a forward direction, and water is thus delivered into this 
cylinder at its hottest part. The water passes into the upper 
a G of the boiler from the top part of the cylinder B! near the 
»ack and cooler end through a tube F!, and is directed in prefer- 
ence towards the back or cooler end of the}boiler. Each of the 
inner cylinders B2 B* receives and delivers water from and to the 
uext outer cylinder by means of tubes E* E* and F? F° respectively 
in the same way as the outer cylinder receives and delivers from 





and to the boiler. The concentric spaces H! H? H®* between the 
water cylinders B! B? B% form a series of thin horizontal flues of 
annular section and the ends of the water cylinders B! B? B* are 
closed by flanged rings J! J? J*, suitably riveted. This invention 
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Fig.l. 


can be applied to any boilers of the type above mentioned without 
involving any special alteration to the same, as it is simply slid 
into the flue from the back or front end, and may rest upon 
wheels C,—June 12th, 1907. 


24,843. November 5th, 1906.—IMPROVEMENTS IN OR RELATING TO 
CONTROLLING VALVES FOR CompouND ENGINES, Henry A. 
Neal and Arthur Pye-Smith, both of 171, St. Pancras-road, 
London, N.W. 

This invention relates to controlling valves for compound 
engines, the object being to render the engine simple or compound 
at will by leading the steam direct into the low-pressure cylinder 
when the engine as a whole is to be worked as a simple engine. 
The drawing is a section through the controlling valve. The 
casing comprises a main casting A. to which is fitted a second 
casting B. The exhaust from the high-pressure cylinder is 
brought to a central chamber C in the casting A. This chamber 
communicates on one side with another chamber D through an 
opening E controlled by the poppet valve F. A similar opening G 
on the other side of the chamber C is controlled by another poppet 
valve H and communicates with a passage J. The top end of this 
passage leads to the atmosphere or condenser, while its bottom 
portion is intended to be placed in communication with the 
exhaust from the low-pressure cylinder. The valve H is controlled 
by a spring H2, one end of which bears against the valve, and the 
other against a cover plate A! secured to the casing A. The valves 
F and H are provided with guides F! and H! respectively, and are 
in alignment with each other, but are preferably not rigidly con- 
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nected. This enables the two valves to take their seatings 
independentl7 of each other, but the space between them is 
sufficiently small to allow of one valve operating the other. In 
line with the valves F and H is the rod K! of a piston K. This 
piston works within the castirg B, and is operated by steam 
admitted through the passage B? in the cover B!. Pivoted within 
the chamber J) is the lever L, one end of which engages with a 
projection F? on the valve F, the other end being in proximity to 
a similar projection M! on another valve M controlling an opening 
N leading from the chamber D to another chamber 0. Into this 
chamber O live steam from the boiler is admitted as at 01, and can 
pass, when the valve M is moved back from its seating, into the 
chamber D. The valve M is held up to its seating by a spring P. 
The controlling valve is shown in the position which its parts 
occupy when the engine is working compound. The steam from 
the high-pressure exhaust chamber C passes out through the 
openicg uncovered by the valve F into the chamber D, and out at 
the lower portion of that chamber to the valve-chest of the low- 
pressure cylinder. If now the engine be required to work as a 
non-compound engine, live steam is admitted through the opening 
B*. The piston K moves forward and closes the opening E by 
means of the vaive F, thus shutting off the high pressure exhaust 
steam from the chamber D. The stem of the valve F comes in 
contact with, and pushes the stem of the valve H, lifting that valve 
off its seating agaiast the action of the spring J, and allowing the 
exhaust from the high-pressure cylinder to pass into the chamber 
J and thence to the atmosphere or condenser. This movement 
of the valve F causes the top end of the pivoted lever L to force 
the valve M back from its seating against the action of the spring 
O and against the pressure of live steam from the back of the 
valve. The live steain then passes through the opening N into 
the chamber D and out through the bottom of that chamber to 
the low-pressure cylinder, whence it exhausts into the chamber J.— 
June 12th, 1907. 


INTERNAL COMBUSTION ENGINES. 


12,595. May 30th, 1906.—IMPROVEMENTS IN MULTICYLINDER 
INTERNAL ComBUSTION EncInks, Archibald Sharp, Thanet 
House, 231, Strand, London. 

This invention relate: to the type of engine in which the move- 
ments of several pistons are communicated to a common crank pin, 
and has for its principal object the production of an engine that 
shall be perfectly balanced, or nearly so, that shall be of light 
weight in proportion to the horse-power developed, and shall have 
its valve gear of such a simple character as to be readily acces- 
sible, and not costly to manufacture. This invention also enables 
an internal combustion engine to be made easily reversible and to 
be used as a brake. The cylinders are bolted to or formed 
integrally with a crank case, their axes lying in a plane at right 
angles to the axis of the crank shaft, the angles between the 





cylinders being equal. There are seven figures. Fig. 1 is a sec- 
tional elevation of an engine. The crank shaft 1 and crank 2 are 
made in two portions, one crank cheek being on each portion. 
The crank pin is detachably fastened to and connects the two 
crank cheeks. A sleeve 11 fits on the crank pin an easy turning 
fit, and is adapted to receive the connecting-rod ends 5, For this 
purpose the sleeve 11 is split transversely in the plane of the 
cylinder axes. Its ends are flanged outwardly and the flanges 
turned inwards, forming short exterior tubular parts. The con- 
necting-rod ends 5 are formed to fit on the outside of the middle 
part of the sleeve 11, and inside the tubular parts. In assembling 
one half-sleeve 11 is placed on the crank pin, the conneeting-rod 
ends 5 are placed in position on the half-sleeve, the other half- 
sleeve 11 is placed in position, and the second crank cheek is 
brought into position and fastened to the crank pin *} by a screw 
pin 4. When a ball-bearing is used at the crank pin it may be of 
any of the usual types. The two half-sleeves 11 fit over the outer ball 
race 6, or may be integral therewith. The inner ball race 7 forms 
a distance-piece between the two crank cheeks 2, which are joined 
together by the screw pin4. The ends 5 of each connecting-rod 
may be pin-jointed to the long middle portion, the axes-of the 
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Fig. I. 


pins being at right angles to the axes of the connecting-rod and 
crank pin. The gudgeon pin end of the connecting-rod may be 
similarly jointed. This ensures that the pressure shall be uniformly 
distributed along the gudgeon pin 9 and the crank pin. The main 
bearings of the crank shaft are formed in two side plates or 
covers 10, one or both being detachably fastened to the crank 
case. Suitable balance weights are fastened to or made integral 
with the crank cheeks 2. The exhaust valves of the various 
cylinders are all operated from one cam wheel 1° rotating con- 
centric with the crank shait With three cylinders the cam 
wheel is driven at half the speed of the crank shaft in the opposite 
direction, and has one cam projecting from its periphery. The 
motion of the cam wheel is obtained by means of a train of 
toothed wheels preferably of the type in which a central toothed 
pinion 17 is geared to an annular wheel 18 with internal teeth by 
means of a number of planet pinions 19 mounted on a planet 
dise 20. ‘The central pinion is fixed to, or made integral with, 
the crank shaft. If the cam wheel 13 rotates in the direction 
opposite to the crank shaft, it is fixed to or made integral with the 
annular toothed wheel 18, and the planet disc is held stationary.— 
June 12th, 1907. 


ROAD MOTOR VEHRICLES. 


27,869. December 7th, 1906.—IMPROVEMENTS IN AND CONNECTED 
WITH THE BopiEs OF MOTOR CARS AND OTHER AUTOMOBILES, 
William H. Baxter, Knapping Mount, Walker-road, Harro- 

ate. 

This invention relates to improvements in the method of arranging 
and constructing the seats of motor cars and other pleasure autre - 
mobiles. The bodies of these vehicles, as usually constructed. have 
the interior seats for the passengers constructed in one length, and 
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made to extend the whole width of the vehicle; particularly is 
this the case with the rear seats. This requires greater width to 
give the same amount of comfort and room to each passenger, and 
does not admit of a reclining or adjustable seat being provided. 
Also, by the seats being arranged near the back of a closed 
vehicle, the passengers are subjected, should a front window be 
open, to a draught which circulates round the back of such enclosed 
vehicle. The object of this invention is to overcome these defects. 
There are seven figures. Fig. 1 is a longitudinal section. The 
body A is fitted with the usual seats C in front for the driver and 
a passenger, and with doors D D!, windows E, canopy F, and 
cover H. Instead of arranging the two seats, each for three 

ssengers, in one unbroken length, across the body of the vehicle 
immediately behind the driver, and over the axle of the rear 
wheels, as in motor cars of ordinary construction, the one 
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immediately behind the driver within the interior of the vehicle is 
dispensei with, and the seat at the back is divided into separate 
seats K L, and they are brought forward between the front and 
rear wheels so as to leave a space J at their back for the luggage. 
and for the back of the centre adjustable and tilting seat L to work 
therein. The seats K L are fixed to the horizontal division piece 
N, which also forms the top of the boot I; consequently they are 
made to occupy an unvarying position in the longitudinal length 
of the body of the vehicle, and at the same time a separate seat is 
provided for each passenger. The central seat L is placed a little 
to the rear of the two separate seats K on each side thereof, and 
which are in a line with each other. To a suitable base or toa 
portion of the framework of a body A—say the division piece N— 
is fixed the seat L, which is made in two pieces hinged together. 
One of these pieces—the rear one—may be screwed or otherwise 
fixed to the division piece N. The other, or front portion, is 
capable of adjustment toany required angle.—June 12th, 1907. 


GAS PRODUCERS. 


3,598. June 13th, 1906.—IMPROVEMENTS IN AND RELATING TO 
Gas Propucers, Henry Newton, 21, Market place, Derby. 

This invention relates to gas producers of either the pressure or 
suction type, and has for its object to generally improve the con- 
struction of such producers, and more particularly to provide an 
improved arrangement for generating the necessary supply of 
steam for the furnaces of such producers. The only figure is a 
sectional elevation. A central furnace A is surrounded by three 
concentric annular chambers /, ¢, and d. The furnace or com- 
bustion chamber casing may consist of a cylinder a formed of cast 
iron or other suitable material, and provided at its upper end with 
an outwardly-extending flange e, which may form the upper end of 
the innermost annular chamber 4. The wall fof the chamber } 
may serve as a support for the furnace or combustion chamber 
easing, the flange on the casing resting onits upper end. The 
casing is lined on its inner side with fire-brick a1, and on its outer 
side has a number of angle irons or shallow channels g secured to 
the casing, on to the upper end of which the required quantity of 
water for the steam supply is delivered through the piped. The 
casing g is surrounded with a number of complete shallow channels, 
the outer edges and under sides being so shaped that, when the 
water overflows from one channel, it will trickle down the outside 
and down the furnace or combustion chamber casing into the next. 
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When starting up the producer, however, the furnace walls are 
cold, and steam has to be supplied from a different source. An 
annular channel or groove 4, formed integrally with the grate m 
of the furnace, is so arranged that the water overflowing from the 
last angle iron or channel g surrounding the furnace er combustion 
chamber casing falls into this groove. The channel k, being part 
of or in close proximity to the grate, becomes heated very quickly 
on lighting the furnace, and consequently is sufficiently hot to 
vaporise the water in a very short time after lighting up. The 
grate is situated a short distance below the combustion chamber 
casing, and may be supported by spider arms x secured to the walls 
of the annular chamber +} surrounding the furnace casing. Theair 
supply to the furnace may besupplied atstarting by a centrifugal fano. 
The air supply for normal working may be heated by passing it 
through the chamber d, the wall p of which forms the outer wall of 
the chamber c, through which the hot gases pass from the furnace. 
The air is caused tc enter the annular chamber / surrounding the 
furnace or combustion chamber casing through conduits 7 at or 
near the upper end of the chamber 3b, so that it passes over the 
outer wall of the furnace casing and carries the steam generated in 
the water channels with it on its road to the furnace. A path of 
the air from the fan o to the casing a is indicated by the dotted 
arrows. A projecting plate 7, situated in the chamberd above the 
air inlet and extending round the chamber for a considerable 
distance on either side of the inlet, may be used to distribute the 
air and to bring it into contact with a larger portion of the surface 
of the hot wall p. The producer is provided at its lower end with 
a water seal x so as to permit of the ashes being readily removed 
without interfering with the operation of the producer.—June 12th, 
1907. 


MINING. 


July 12th, 1906.—IMPROVEMENTS IN AND RELATING TO 
CARRIAGES, Wilhelm Hracht, Gvessen, 


15,781. 
ROCK-BORING 
mani. 


According to the method already known of operating a boring- | 
carriage witha pendulum cutting body, three persons were required, | 
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who were forced to stop the boring-carriage to decide the course of 
operations. his invention relates to a construction of the boring- 
carriege, whereby one person can operate the same, The devices 
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for adjusting the cutting body within one cutting operation, which 
in the old machines were arranged separately, are now all arranged 
on a movable slide. There are four figures. Fig. 3 is a side 
elevation of the boring-carriage. ‘lo make a cutting the boring- 
carriage is moved in front of the place to be bored, and is fixed by 
means of the clamping postsv. Then the cross-piece ¢ is raised a 
height corresponding to the inclination of the bore by means of the 
wheel w and the spindle x, so that the shafts « form a correspond- 
ing angle with the horizontal. The motion of the slide / is effected 
by means of the spindle e, which is rotated and travelsin the nut + 
in the carriage uv. On the spindle ¢ is keyed the toothed wheel /, 
which is turned in the one or the other direction by means of the 
toothed wheel and pinion m, and thereby moves the slide forward 
and backward. The arrangemeut for turning the pendulum body 
é comprises the shaft ¢d, rotatably mounted in the slide /, and on 
which shaft the body is keyed, and the apparatus for balancing the 
weight of the pendulum body, in form of the spring cylinders, 
mounted rotatably on the slide frame, the piston-rods of which are 
connected with the cranks keyed on the shaftd. The pendulum 
body is swung either hydraulically or by hand. The hydraulic 
arraogement comprises the lever ‘ swinging freely upon the shaft «/, 
with which lever the piston-rod of the hydraulic cylinder #, mounted 
on the slide 4, is flexibly coanected. For the purpose of swinging 
hydraulically, the pendulum body é is coupled with the lever ¢ by 
means of the boltx. The hydraulic device is disengaged by taking 
out the bolt. The pendulum motion is then made by hand by 
means of a toothed wheel engaging a segment and by means of a 
self-locking worm wheel.—June 12th, 1907. 


MISCELLANEOUS. 


14,693. June 27th, 1906.—IMPROVEMENTS IN AND RELATING TO 
REINFORCED CONCRETE CONSTRUCTION, Edmond Coignet, 43, 
Ckancery-lane, London, W.C. 

This invention relates to armoured or reinforced concrete beams, 
and particularly to beams the armour or reinforcement of which 
comprises a number of longitudinal bars or rods of varying length 
having their end portions bent up or inclined, the inclined portions 
being disposed where the transverse stresses are greater and being 
closest together where such stresses are greatest. The object of 
this invention is to provide a reinforcing framework which will 
obviate the necessity for the steel stirrups or cross ties, the armour 
being equally strong, in spite of the absence of the stirrups, and 
being of such a nature that it can be very rapidly and easily 
assembled in a self-sustaining manner so that it can be carried 
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| about and placed in a mould, in which it will resist energetic 
ramming of the concrete without displacement of the parts. There 
are ten figures. One form of reinforcement is represented in 
perspective in Fig. 1. The metal beam is formed essentially of 
two straight parallel bars of the total length of the armoured 
concrete beam to be made, the one ¢ being arranged at the interior 
| of the frame and the other / arranged at the upper part of the 
| same, both bars e and f being of any section. In combination 

therewith are other bars of the same section g! y? and 4! 42. These 
bars g! and i! are bent each at their two ends once in a vertical 
plane through the whole height of the beam, preferably at 45 deg. 
or at 90 deg. or at any other angle, and a second time at 90 deg. 
in a horizontal plane, and of a sufficient length to project beyond 
the beam and rest on the bar / alternately to right and left and to 
| be attached in any manner to the special armourings of this con- 
struction. Some of these bars /,!, /2, h* fall to right of the bar e, 
and the other bars g!, 9?, 9° fall to the left cf these bars.—June 
12th, 1907. 











SELECTED AMERICAN PATENTS. 


From the United States Patent-ofice Official Gazette. 


849,189.—Burrer, J. F. Bennett, Dronfield, near Sheffield, and J. 
Mastin, Sheffield, England.—Filed September 26th, 1905. 

A buffer for railway and other vehicles, consisting of an outer 

cylinder A, a loosely-fitting plunger B to slide therein, and a piston 
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C fixed to the cylinder and fitting interior of plunger, and capable 
of compressing the air contained therein, said plunger having an 
inlet therein and a metallic ring H in the cylinder bearing against 
the plunger B. There is only oneclaim. 


| 849,247. Gas Generator. M. .J Lackner, Dortmund, Germany.— 
Filed November 28th, 1905. . 
There are two claims, which run as follows:—(1) An improved 
gas generator, whose shaft comprises a stationary upper part a, 
one rotating middle part },and a revolving lower part c, which 
latter tapers downward, so that the ashes and clinkers are forced 





automatically towards the axis 7 y of the generator, substantially 
as described and shown in the drawings. (2) A gas-producer 
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having a revoluble body and a revoluble base, the walls of said 

parts being provided with inside ribs or projections. 

849,355. MILLING ATTACHMENT FOR LATHES, G. Amonsen, Min- 
neapolis, Minn., assiqnor of one-half to OH, Jules, Minneapolis, 
Minn.—Filed April 6th, 1906. 

This invention consists in adapting a traversing saddle to a lathe 














bed. Between the centres of the lathe is placed a mandril carry- 
ing acutter. There are three claims, 


849,394. Mercury Pomp, 2. C. Heritt, New York, N.Y ., assignoi 
to Cooper Hewitt Electric Company, New York, N.Y.,a Corpora 

tion of New York.—Filed May 27th, 1904. 
The second of the three claims made by the inventor sufficiently 
describes this invention. A fall tube for mercury pumps having a 
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bulb interposed therein, and having a portion of the tube leading 
into the bulb formed into a downwardly inclined spiral whereby 
the mercury entering the bulb strikes tangentially upon the mer- 
cury in that part of the tube which is below the bulb. 


849,414. Bormnc LATHE, H. Mueller, 
November QZ7th, 1906. 

This invention consists in an attachment for lathes, comprising 

a clamp block having a centre hole therein and adapted to be 

mounted upon the slide rest of the lathe, a tubular boring bar 
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Il, — Filed 


Chicago, 


holder split horizontally on one side and adjustable angularly on 
the block and having a collar on the bottom fitting in said hole, 
and a bolt extending through the parts of the holder at one side 
of the tube thereof and also through the block, and arranged to 





clamp the same together and to the slide rest, There are two 
claims, 
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: de la Rive, &e,, is totally different and separate from that 
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CORROSION OF COPPER AND COPPER ALLOYS. 
By Joun G, A, Ruopuy, I.1.C, 
No. I. 


Tue phenomena of corrosion are to the engineer a 
source of trouble of the most vexing kind, as the causes 
are very often obscure, and the effects mean an unfore- 
seen expenditure. To the chemist the matter has 
a totally different meaning, as the most valuable 
theoretical conclusions can be drawn from the study of 
corrosion of metais under varying circumstances. ‘Take 
the ordinary oxidation which takes place when most 
metals are heated in the air as an instance. The study 
of this simple phenomenon has given to the chemist 
nothing more nor less than the bulk of the atomic weights. 
Similarly the so-called voltaic combinations, the mathe- 
matical tres tment of which has given us the whole science 
of electro-chemistry, are nothing but cases of corrosion 
or dissolution. An enormous amount of work has been 
done on the subject ; but even to-day there is a diversity 
of opinion as to why zinc dissolves in bydrochloric acid. 
It is always thus in science—the simpler the matter is, 
the longer time it requires for its explanation. I need 
not remind the reader how many theories have been 
advanced to explain the different light-emitting power 
of different incandescent lamps, till finally it was agreed 
that everything depended upon temperature, purely and 
simply, just as people thought to begin with. Selective 
emission, special transforming properties of rare earths, 
&e., were found to be unnecessary suppositions, and were 
dropped. Similarly, zinc was supposed to dissolve in 
acids through certain electrical influences about a 
hundred years ago, and the tendency of to-day is 
towards the same belief. 

This close connection between chemical and electrical 
phenomena was formulated as an established theory by 
J. J. Berzelius in 1819. He pointed out the dualistic 
aature of chemical] compounds from an electrical point of 
view, and his positive and negative radicles are just as 
good vehicles for arational understanding of the chemistry 
of electrolytes as any of the later notions. Professor 
Astwald, in his “ Lehrbuch der allgemeincn Chemie,” 
renders homage to Berzelius in this and other respects, 
practically pointing out that the development of modern 
chemistry since 1885 has done more to establish the 
Berzelian theory than previous work had done towards 
its undoing. Our ions may be different from the radicles 
of old, but they serve the same purpose, viz., the 
establishment of a conception of two electrically opposed 
component parts of an electrolyte. The theory of electro- 
lytic dissociation has added to our knowledge on the 
subject, but it has not replaced anything. 

In view of the fact that all corrosion of metals, apart 
from oxidation, can be looked upon as electrolytic, I shall 
now proceed to elaborate a theory of dissolution of metals 
on these lines, after having pointed out the compuratively 
great age of the fundamental notions. To avoid the intro- 
duction of too many chemical terms, I shall put the 
problem more as an electrical one than a chemical one 

(1) Theory of dissolution of metals.—Before considering 
the question of natural corrosive agents, I shall take the 
dissolution of metals in mineral acids. It was observed 
long agothat pure metals dissolved much more slowly 
than impure ones, and hence many authors regard 
these impurities as the sole cause of the electro- 
motive forces acting during the process of dissolu- 
tion. Pure zinc, we are told, dissolves very slowly, and 
we are led to believe that it would not dissolve in, 
say, hydrochloric acid at all if it was perfectly pure. 
The rapid dissolution of commercial zine depends upon a 
certain percentage of lead, and the voltaic combination 
would be :— 

Zinc. | Chlorine Hydrogen | Lead. 
| Hydrcehlorie Acid. | 

This principle was advanced by de la Rive in 1830 
and it was subjected to mathematical analysis by 
T. Ericsson-Auren and W. Palmeer in 1901 (vide Swedish 
Academy of Science, Ofversigt, 1901, No. 7). The results 
were favourable enough, and there is no doubt but that 
something of the kind does take place. Stil] the explana- 
tion is not enough, as even the very purest electrolytic 
zine dissolves at a fair rate in hydrochloric acid. In 
warm, strong hydrochloric acid even copper of the 
greatest purity dissolves astonishingly easily, as we shall 
see later on. Hence the question is this: Can we 
imagine a voltaic combination, supposing the metal to be 
absolutely pure? In view of the dissociation theory, I 
think that this is perfectly feasible. Part of the hydro- 
chloric acid being dissociated into charged hydrogen and 
chlorine ions, we can always suppose a simultaneous 
impact on the metal of ions of opposite sign and a short- 
circuit current passing through the metal, deriving its 
E.M.F. from the voltaic combination H/Cl. The 
property of the discharged hydrogen of leaving the 
system in a gaseous state prevents the reversal of the 
anode action, and a certain amount of metallic ions enters 
the solution. 

This separation of gaseous hydrogen from the metallic 
surface diminishes the available 1.M.I’. consider- 
ably—for zine by not less than 0°78 volts (Caspari). 
Another retarding eflect will be caused by the metallic 
ions which remain in the neighbourhood of the conductor, 
hence this “gas battery” theory does not necessarily 
involve a very rapid action, but rather the reverse. E. 
Brunner and others suppose a similar action to take 
place, but without introducing a closed circuit, and this 
is criticised by Ericsson and Palmer in a later paper, 
Zeitschrift fiir -Physiketische Chemic, xlv. 2. The 
latter authors do not, however, explain the phenomenon 
where pure metals are concerned. To an engineer the 
supposition of an actual gas battery forms a resting point 
to the mind, besides which a sustained action by electro- 
static discharges from hydrogen ions cannot very well 
be described as anything else than a battery current. I 
must point out, however, that the action described by 











just described. The temperature coefficient in the 
one case is very moderately large, in the latter I have 
observed distinct transition points. e 

My work has been confined to copper and copper 
alloys, and I may say this with regard to copper: In 
strong hydrochloric acid, pure copper does not seem to 
dissolve at al! at ordinary temperatures. Somewhere 
between 40 and 50 deg. Cent. evolution of hy drogen begins, 
and at 80 deg. Cent. the rate is quick enough to be used 
for actual measurement. The same holds good for alloys 
of copper and zine, if properly made. Only intentionally 
“burnt” or “ liquated” brass shows similar phenomena 
as zinc containing lead. I may.also mention at this early 
stage that increasing the percentage of zinc in brass from 
30 to 40 per cent. means a decrease of dissolution velocity 
by nearly one-half. In fact, brass behaves more or less 
like a pure metal, having a dissolution velocity of sur- 
prisingly small magnitude. I have observed, however, 
that certain impurities like nickel in small quantities 
increase the dissolution velocity at alarming rates. This 
effect is additive as the percentage of the impurity is 
increased. Although the micro structure is not sensibly 
altered, there can be no doubt about the fact that such 
an impure brass behaves towards solvents in a totally 
different manner from that in which does a pure brass. 
We must therefore separate the metallic impurities in 
two classes :— 

(a) Incompatible impurities like lead in zinc, and 
nickel in brass.—These cause electrically opposed 
structures to form in the metallic objects themselves, 
when exposed to corrosion, and predispose a preferential 
dissolution of the more electro-positive metals. 

(b) Indifferent or beneficial impuritics.—Among these 
we may mention zinc in copper, tin and aluminium in 
brass, &c. Zinc, no doubt, raises the dissolution velocity 
of copper up to a point, but beyond that an increased 
percentage means a decreased dissolution velocity. 
Alloys of this kind dissolve in hydrochloric acid as a homo- 
geneous whole if correctly proportioned. Should any 
preference develop, then the less electro-positive metal 
may just as well dissolve excessively as the more electro- 
positive one. In high percentage brasses like 70/30, 
copper dissolves by preference, and in brasses with less 
than 60 per cent. of copper the reverse takes place, the 
tendency being to leave a residue of the approximate 
composition 61/39. 

Further, to illustrate the differences, let us suppose 
two experiments to be made. 

Experiment 1.—Solder a piece of lead to a piece of 
zine, and place the compound metal in dilute hydro- 
chloric acid. The zine then dissolves at a fairly rapid 
rate, the hydrogen being given off on the lead. 

If the lead be alloyed with the zinc and the alloy be 
placed in similar dilute hydrochloric acid, the rate 
of dissolution after a period of time becomes much more 
rapid than in the previous case. A spongy lead of large 
surface is finally left. 

Experiment 2.—Copper and zinc. Solder a piece of 
zine and a piece of copper together, and immerse in 
dilute hydrochloric acid. The zinc then dissolves very 
fast, Lydrogen being given off from the copper, which 
finally remains intact. 

If you alloy similar quantities of zinc and copper, and 
plunge the resulting brass in dilute hydrochloric acid, 
there is no action at all. If you increase the cuncen- 
tration and temperature of the acid till dissolution takes 
place, both copper and zine go in solution together at a 
slow rate till nothing remains undissolved. 

It is thus evident that alloying of two metals may 
cause just opposite chemical effects, and that we may 
divide alloys into two classes from this point of view. 
I should propose to call them: Class I., unbalanced 
alloys; Class II., balanced alloys. 

To the engineer Class II. alone is of importance, and it 
is desirable that he should be provided with 3 method 
of accurately estimating the amount of chemical balance 
in units of such a nature as to be independent of stan- 
dard alloys, &c. It might seem advisable in the first 
instance, as we have to deal with an electrolytic 
phenomenon, to express the results as an electrical 
resistance capacity, but this would involve a series of 
calculations based upon more or less proven theories. As 
one factor is always necessary for corroding metals by 
liquids, viz., hydrogen ions, I have come to the conclusion 
that a mensuration of the amount of hydrogen ions dis- 
charged per surface unit of metal in an acid of standard 
strength and temperature, under a standard pressure per 
unit of time, is both the simplest and most natural way 
of accomplishing this object. The details of the method 
and the necessary apparatus will be described later on. 

In the above I have treated pure metals and alloys 
together, and I have supposed the corrosion to be caused 
by mineral acids only. As al] metals used in engineering 
are alloys, no distinction can be made in that respect, 
except in the chemical Jaboratory. Secondly, we can 
always trace the corrosive effect of a liquid to the presence 
of hydrogen ions, just as with acids. 

Take sea water as anexample. The corrosive effect is 
caused by the presence of bi-carbonates and salts subject 
to. hydrolysis, like magnesium chloride. The common 
salt enhances the effect by increasing the conductivity, 
but a pure salt solution free from dissolved gases is not 
corrosive. Similarly, corrosion in air is caused by the 
presence of moisture in conjunction with carbonic acid, 
sulphuric acid, ammonia, «ce. Even metals which cause 
direct hydrolysis, like sodium, are not corroded in per- 
fectly dry and pure air at ordinary temperature. A 
possible direct oxidation is so slow with most metals 
as to be absolutely of no practical importance. 

The action of alkalies on certain metals is also accom- 
panied by the discharge of hydrogen ions, and evolution 
of hydrogen gas. Even dissolution in nitric acid must be 
looked upon as a similar phenomenon, though the acid 
itself immediately oxidises the hydrogen. aring all 
this in mind, we must come to the conclusion that 
some relationship must exist between the rate of evolu- 
tion of hydrogen, when a metal or alloy dissolves in acids 








under fixed conditions, and_the anti-corrosive- properties 
of the metal or alloy in question. It is not my inten- 
tion to try to fix an absolute mathematical relationship 
between dissolution velocity and practical time of wear 
and tear, as the varying conditions in practice are difh- 
cult to estimate numerically. 

Still, I think that I shall be able to show how numbers 
can be obtained which will immediately allow the engineer 
to judge about the usefulness of an alloy when subject to 
everyday corrosive agents. As the method gives numbers 
without the introduction of the vexing and improper 
comparison with ‘ So-and-so’s” make, it ought to be 
welcome both to engineers and chemists. 

(2) Principle of balancing — alloys. — We have 
already seen that alloys with swall dissolution velocities 
dissolve as a homogeneous whole, in a similar manner to 
pure metals. For such alloys I believe that it may be 
supposed that the contact between the different com- 
ponent parts is of a different nature from that which 
causes electrical stress. Thus with regard to their 
separate effects, the alloyed metals may be supposed to 
exist independently, although their total effect depends 
upon their relative masses. In other words, I venture to 
suggest that these alloys go into solution primarily as an 
alloy, and that the formation of separate salts takes place 
ata later time, when the different molecules are out of 
contact. This may seem a daring supposition, but it must 
not be forgotten that many alloys can be electrically 
deposited as such, and that thus a condensation similar 
to alloying must take place at the moment of deposition. 
Further than this, the phenomena of isomorphism show 
us that far more complicated molecular structures can 
act as a whole in combination. Just as double salts are 
dependent upon relative quantities for their formation, I 
shall endeavour to produce primary evidence to the effect 
that certain relative quantities are favourable to alloys 
dissolving as such. 

Let us in the first instance contemplate a binary alloy, 
like brass, in bydrochloric acid. Zine chloride possesses 
a higher formation heat than cuprous chloride, hence for 
the same weight of zinc and copper going into solution 
the former would increase the total energy of the system 
more than the latter. We can therefore take it that the 
tendency to dissolve from this reason alone would vary 
directly as the heats of formation. As the E.M.F. 
which causes the separation of alloy units is supposed, 
according to our theory, to be generated outside, and 
to be constant, the zinc and copper will carry current 
according to their conductivities in direct ratio. Con- 
ductivities are, however, expressed in units per volume, 
and we desire to know weights, for which reason we shall 
have to divide by the densities. We can now form two 
fractions for zinc and copper of the form :— 

Valency x molecular heat of formation of chloride x 
condnetivity 
Density 

(The atomic weights may in this case be neglected, as they 
are so very similar.) Putting the ratio between the values 
of the fractions as z : 100 — «, we obtain the figures :— 

Copper : 61 per cent. (approx.) 

Zire : “a ne 
(Compare. Rhodin, * Transactions,” Faraday Society, 
February, 1905.) 

Such an alloy would be balanced to the hypothetical 
E.M.F. of the solvent, and we should expect it to go 
into solution as such. This is exactly what happens 
with Muntz’s metal. I have dissolved wires of this 
alloy in strong hydrochloric acid till they were as thin as 
a hair, and still the remainder was metallic and pliable, 
and it possessed the original composition. On the other 
hand, I have found that alloys richer in zinc show a 
preferential dissolution of zinc, and those richer in 
copper show a preferential dissolution of copper, and in 
both directions the speed increases. I wish to lay stress 
on this, as microscopic examination proves that Muntz’s 
metal has a marked structure, and freezing point deter- 
minations show an indication of a eutectic, kc. The 
conclusion drawn, viz., that Muntz’s metal should contain 
a fairly coarse structure of chemically unlike particles, is 
to my mind wrong. The very fact that 70/30 brass 
dissolves far more quickly and unevenly, although in pure 
specimens it is practically structureless, shows the danger 
incurred, when judging from a visual image without other 
data being available. By application of pressure and 
excessive heat in rolling, Muntz’s metal can be made to 
develop heterogeneous structures, as we shall sce later on; 
but this increases its solubility so immensely, that even 
very moderately strong acids will quickly rob it of its 
zinc by preferential dissolution. 

I have found another alloy, with copper ard zine as 
basis metals, which bebaves like normal Muntz’s metal 
in acids. This is a species of manganese bronze, and 
its properties in this respect are so nearly identical with 
those of Muntz’s metal, that I believe these two alloys 
represent a minimum of solubility, and I may add that 
very small alterations in composition cause enormous 
increases of dissolution velocities. With this bronze, 
which contains a number of metals, the simple calcula- 
tion used for the binary alloy is not possible, but by look- 
ing upon it as an alloy of Muntz’s metal with another 
balanced alloy,I have got an approximate confirmation of 
our hypothesis. 

Another very interesting corroboration is the follow- 
ing:—A more electro-positive metal like aluminium 
decreases the solubility of brasses of the 70/30 type, but 
it increases that of brasses with less than 60 per cent. 
copper. On the other hand, a more electro-negative 
metal like tin does not decrease the solubility of 70/30 
brass, but rather the reverse, whereas it renders brasses 
with less than 60 per cent. of copper far less corrosible. 
In both cases addition of a small percentage only has a 
most distinct effect. By contemplating the above, I 
think that we must admit that our electrical theory of 
balance in alloys has at least a value as a plausible 
working hypothesis. 

(3) Electrolysis from extranecus causes and pro- 




























54 


THE ENGINEER 


Juty 19, 1907 








tective additions to alloys.—If a piece of gun-metal and 
a piece of 61/39 brass are clamped together and immersed 
in sea-water, the brass will fare like Stephenson’s cow. 
It will suffer all the damage. If, on the other hand, the 
pieces are put in the water separately, the reverse 
will generally take place. In the first case the trio in the 
gun-metal renders it electro-negative to the brass, which 
will act as a protector to the other alloy. A somewhat 
insufficient battery is formed where the brass takes the 
place of the zinc. Such cases are not uncommon in prac- 
tice, and they have led to the employment of so-called 
aaval brass, which contains tin. This protective ingre- 
dient does not render naval brass less corrosive per se 
than the same brass without it—if we except low percent- 
age brasses, which go by the name of bronzes. It has, 
however, the advantage of making naval brass tolerate 
connection with gun-metal castings. In other respects 
it is at a disadvantage, as naval brass both casts and 
rolls badly. 

We see from this that it is sometimes advisable from 
cortain causes to disturb the balance in an alloy. This is 
all the more important, as the effect of, say, gun-metal on 
brass in electrical contact with it isextremely rapid when 
an electrolyte is there. To describe the various combina- 
tions which can cause corrosion in this manner would 
carry us too far. Similarly the effect of leakage from 
electrical installations may be great, but the obvious 
remedy is the same as in the case just mentioned. Do 
away with the cause of P.D. by insulating your installa- 
tions in this case, and by correct choice of materials for 
your construction in the other. 








MARY. 


“ Mary” is the latest arrival at the electric power 
station of the corporation of Huddersfield. She stands 
nearest the door, and is younger and slimmer than the 
three others. She came from Bradford where she first saw 
the light in the works of Cole, Marchent and Morley, Ld., 














Fig. 1—PISTON VALVE AND CEAR 


and she has only entered on the serious business of life 
within the last few months. Her predecessors talk prettv 
loudly at their work, but she is almost silent—“ an excel- 
lent thing ’’—and except for the subdued booming of her 
air pump and the slight siff and click of the dashpots and 
detents, she makes no sound, for “ Mary”’ has drop piston 
valves, whereas all the others have Corliss gear. ‘‘ Mary” 
is a lady, and to know her well is a liberal education— 
in mechanical engineering. 

Let us become technical. The piston drop valve is the 
last word in steam engine design, and when we see it at 
work and consider the results it has achieved, we ask 
why it was not used earlier. It has the advantages of 
a quick cut-off which poppet and Corliss valves have, but 
it is quieter than either of them, and smaller than the 
latter. Every type of valve has its advantages and 
disadvantages, and in the case of the piston drop 
valve the objection to its use in the past has been a 
tendency to wear unevenly. The speed of a drop 
valve engine is controlled by the governor tripping the 
valve sooner or later during the time that it is 
being lifted by the excentric. It falls always to the 
same place, and there is no trouble at the bottom of its 
stroke, where a groove is provided in the liner into which 
it makes its over-run ; but since it is not raised always to 
the same height, no over-run is poszible at the upper end, 





and the familiar result ensues; the liner has a tendency 
to wear away more at the middle than at the top end. 
This defect could be met by giving the valve a con- 
stant lift, but that would complicate the design, and 
Cole, Marchent and Morley have sought, and apparently 
with complete success, to overcome it by adopting a 
particular form of valve, or, more correctly, of valve 
rings, the featuce of which is that the expansion 
of tne ring against the walls of the liner is restrained 
in a very ingenious way. Hence, suppose the liner to 
be worn a little more at the middle than at the ends, 
the ring does not keep following up the defect 
and making it worse; it ceases to press hard on 
the worn part, but bears on the narrower place, with 
the result that wear takes place there, and the ten- 
dency to barrel is reduced. This tendency receives 
further discouragement from the fact that the rings— 
there are twoin cach piston valve—and the liner are 
made of cast iron as hard as can be produced, and ground 
up very carefully to size and circularity. This valve, 
which is made under Mr. Morley’s patents, is shown 
well by the accompanying engraving from a photograph 
of a complete valve and its adjuncts arranged for demon- 
stration purposes. The valve is marked A. It slides in 
a liner which is not shown. This liner is a very 
important feature, and it is produced with all the care 
that can be expended onit. It has a ring of rectangular 
ports, through which the steam passes to the cylinder, 
but in its original form it is a plain cylinder of hard cast 
iron. In this form it is rough boredand turned. The ports 
themselves are then cut out by drilling and milling. 
After this the liner goes back to the lathe, is re-turned 
nearly to size, and afterwards ground inside and outside 
on two facing strips or rings which slip into the 
bored recess in the valve chest; the leading one is a trace 
smaller than the other, so that it passes freely through 
the upper hole. Two other points are to be observed. 
Near the lower end of the liner is a groove not much 
more than .3; wide, which is the overrun for the valve. 
At the top end provision is made for lubrication. The 
upper end of the liner stands a little proud of the valve 
chest, and thus a small circular canal around it is formed. 
Into this canal the oil enters, and overflowing'its banks 
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Fig. 2—COMMENCEMENT OF OPENING 


makes its way by the bevelled corner of the liner to the 


valve face. Unequal lubrication is thus avoided. The 
valve is supported by a small rod, about gin. diameter, 
which passes up througha stuffing-box. This rod is screwed 
into a crosshead B, Fig. 1, and above the crosshead there 
is a little piston which fits adash-pot. The dash-pot is closed 
at the bottom and open atthe top. For the greater part 
of its length a shallow groove is cut in its side, but near 
the bottom the cylindrical form is retained. A small hole 
at the bottom is closed more or less by a screw plug D, and 
so regulates the fall of the valve at the very end of its 
stroke. 

The valve is balanced, having steam both top and 
bottom of it, and a comparatively weak spring is suffi- 
cient to overcome its friction and the slight unbalanced 
area of the valve-rod. This spring is enclosed in the 
cast iron casing C, which encloses the dash-pot. The 
piston valve is quite fast on the rod, and it will be seen 
by examining the engravings thatit, the stufling-box for its 
rod and the piston for the dash pot, must all lie in a 
true straight line if evenness of working is to be secured 
and unequal wear avoided. This end is attained with- 
out difficulty by careful workmanship and accurate 
machinery. 

The valve gear is so well shown in these three views 
that we are drawn to describe it before turning to other 





points. E, Fig. 3, is the pin to which the end of the excen- 
tric rod is coupled. It is fast in the end of a curved lever 
which is seen best in Fig. 2, where it is marked K. This 
lever is quite freely pivoted on the big pin shown. It 
moves up and down with a regular and fixed stroke. 
From about its centre there projects a long pin which 
carries the forging F. IF has two projections; first the 
catch M, and secondly the tail G. M is pressed down by 
the curved spring shown, and G rubs upon the cam H. 
H is coupled to the governor, and according to its position 
M releases the valve sooner or later in the stroke. On 
the same spindle there is mounted the forging J, which 
bas a trigger on one end, Fig. 2, and a fork on the other 
end, Fig.1. The fork engages with the crosshead B on the 
valve rod. The action will be quite obvious, and further 
explanation is unnecessary. Tig. 2 shows the position 
where the catch M has just engaged with the trigger J, 
and is pressing it down; Fig. 3 is taken a little later ; 
M has been moved out of engagement by the tail G, and 
the valve has dropped. One word is necessary about the 
main spindle and the moving parts which are carried by 
it. The arrangement is this:—First there is the spindle 
itself, which is hollow to allow the governor rod to pass 
through it. It is held in the casting by two screws. 
On it fits freely a long sleeve fashioned on the swinging 
lever K, and on this sleeve is mounted the trigger J. The 
whole thing is fitted very carefully and neatly together so 
that there may be no backlash. 

The crosshead pin is round in the middle, but at each 
extremity, where it is grasped by the forks, it is flattened. 
Both the forks are hardened. The pallets of the trip 
gear are, of course, made as hard as may be. They are 
square, and each one is held in by a single central bolt. It 
can thus be turned round to four different positions, and 
then turned upside down ; so that in all there are eight 
effective eages to be used up before it requires regrinding. 

Let us now turn to the arrangement of the valves in 
the cylinder—a matter of higher importance than one 
would imagine. Two things have got to be remembered. 
First, that the slightest distortion of the valve liners 
would destroy the’efficiency_of ,the‘engine ;‘and, secondly, 

















Fig. 3—VALVE RELEASED 


that the steam by its heat is doing its best to bring about 
this distortion. The success of the design of engines of 
this kind, intended for superheated steam, lies very largely 
in the means adopted to prevent changes of shape, not 
only due to the fact that one side of the cylinder is con- 
stantly hotter than the other, but also due to the large 
and rapid variation between the temperature of the steam 
at admission and exhaust. 

In these cylinders there are no liners and no steam 
jackets. They are made by sweeping simple barrels up to 
any size in loam, and attaching the moulds of necessary 
parts for the valve chests before casting. These parts con- 
sist, on the steam side of a cylindrical castiron steam chest, 
with a box at each end which receives the liners already 
described. ‘This chest is always full of steam at one tem- 
perature, and changes in its shape are likely to be small. 
On the other side of the cylinder only the two boxes, one 
at each end, are cast. Their two opposing faces are 
turned, and a separate piece joins them together. This 
is a cast iron tube with two deep collars on it, which 
allow for expansion and contraction. The position of 
the admission and exhaust valves is not at opposite ends 
of a diameter, but at opposite ends of a tangent to the 
cylinder. This is shown clearly in the plan of the 
engines on the opposite page. 

The effects of expansion have becn well borne in miad 
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and guarded against in all parts of the engine. It will be 
noticed on examination that wherever a large pipe is 
connected with the cylinder a long bend is used to take up 
any changes of length. The receiver is a long barrel 
right in front of the cylinders—it is seen most clearly in 
the photographic view in the Supplement—and it is 
connected to the high-pressure cylinder by a long elbow, 
and to the low-pressure cylinder by a swan neck. Even 
in such a detail as the crosshead the effect of expansion 
has been remembered. The engine could easily have 
been provided with a flat guide on each column, but that 
design was held to be inferior to the marine type, in 
which there is one slipper and one guide, simply because 
the hot cylinder separates the guides more at the top 
than at the bottom. It is difficult to keep them parallel, 
and there is thus play at the top of the stroke. 

The general design of the engine includes a feature to 
which attention must be directed. It is the absence of 
excentrics on the main shaft, thus making the whole 
thing more compact, the fly-wheel and dynamo being 
very close to their respective bearings. The drive for 
the valve gear is taken by an inclined shaft from helical 
gear on the main shaft to helical gear on a long shaft on 
she platform. This shaft is carried by a cast iron distance 
piece slightly troughed, which jois the high and low- 
pressure columns together. 
ing can, therefore, fall to the ground. There are eight 
excentrics in all, one to each valve. 
go direct to the gears, but the exhaust rods work on to 
bell-crank levers so arranged that there may be a slight 


dwell at full port opening. This is desirable, as the | 


exhaust valves are positive, not trip. 


The lay shaft also drives two governors—the main 


governor, which changes the point of cut-off in the way 
already described, and a marine safety governor (Aspi- 
nall’s) of the inertia type, which is fixed toa small rocking 
lever and coupled to the admission valve. It was involun- 
tarily tested once and found to work satisfactorily. On the 
occasion when we saw the engine at work her load was 
varying rapidly between about 600 and 1000 horse-power ; 


but she was running with great regularity at 100 revolu- ; 


tions per minute. 

The crank chambers are entirely enclosed, and lubrica- 
tion is forced to the main bearings, which from the 
drawing it will be seen are spherical, and to the big ends 
and crossheads. The cylinders are 24 and 48 by 42, 
and the steam is superheated to 90 deg. We think there 
is but little to add which may not be gathered from the 
photograph, except to express our approval of the general 


design and workmanship of this particular engine, and of | 


the drop piston valve in general. 
The following are the leading particulars of “ Mary”: 


Diameter of cylinders ... 24in. and 48in. 
Stroke ofengine ... ... ... ... ... 3Sft. 6in. 
Revolutions per minute Som ney Succes 

Boiler pressure 160 Ib. 

Maximum superheat ... ... ... 100 deg. 
Diameter and length of crank pin ... 8in. dia. by 103in. 
Diameter and length of crosshead pin 64in. dia, by 9in. 
Diameter and length of shaft journals 17in. dia. by 34in. 
Diameter of centre of shaft... ... 2l}in. 

Diameter of fly-wheel ... ... 

Weight of tiy-wheel 

Weight of armature... ... ... 
Diameter and stroke of air pump 


34in. dia. by 14in. 








No oil or drip from the bear- | 


The admission rods | 


| longitudinal quick power and hand traverse. 


Fig. 163 


MACHINE TOOL DESIGN. 
By Professor J. T. Nicotson, D.Se., and Mr. DEMPSTER SMITH. 
No. XXXVIII.* 

SADDLE MECHANISM FOR LATHE, WITH FOUR-WAY BED. 

A GENERAL view of a 1500 mm.—60in.—centre sliding, 
surfacing, and screw-cutting lathe, by Ernst Schiess, 
Diisseldorf, is shown in Fig. 163. The lathe is of massive 
proportions throughout, and will admit 10 metres—33tft. 
—between centres. It is intended for turning heavy 
crank shafts and forgings with high-speed steel. 
bed is of the four-way four-webbed type, 3100 mm.— 
122in.—over the ways, and 700 mm.—27}in.—deep. It 
is fitted with four independent carriages, two on the front 


+7, 8 (I’p) 








70 ” 44” Be 
The | 


wheels, and shows the arrangement of the mechanism 
on each saddle, which, by the aid of the feed tables, will 
be easily understood. The two wheels on the extreme 
left of the carriage can be changed to allow of a greater 
variation of feed if desired. 
TURNING FEEDs. 
Sliding Feed per Revolution of Spindle, 
77 8218 1 B18 a2 
x x x * x 49 
34 64 34 
= Q-0225in. 
26 18 
oe 5 
= 0-0386in. 


3-14 = 0-57 mm. 


7. 3s 32 18 1 
44 58 34 


176 x 3-14 = 0-98 mm. 
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Fig. 164—HEADSTOCK ARRANGEMENT OF SCHIESS LATHE 


ways and two on the back, each being supplied with | 
compound slide rests. The -saddles have self-acting, 
reversible, independent feeds in the longitudinal and | 
transverse directions, actuated by means of a splined 
shaft at the front and back of the bed, together with a 
A screw- 
cutting feed is provided to the front carriages only. The 
guide screw is placed within the bed and under the front | 
way, and is operated by the change wheels at the end of 


the fast headstock. This is clearly shown in figure. The | 0 
longitudinal feed-shafts at the front and back of the bed | 
| receive their motions from the spindle through the simple 
Tue Benares tramway and electric licences have now | train of wheels on the end of the fast headstock. The 


heen finally granted, and it is expected that the constructional diagrammatic sketch—Fig. 164—gives particulars of the 


work will commence soon, 





* No XXXVII. appeared June ]4th. 
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26 
34 


64 


x 16 x 11 x 3-14 


= 0-lin, 
26, 18 
64 34 


< 16 x 11 x 3-14 — 4-4 mm, 


= 0-175in. 
Surfacing Feed per Revolution of Spindle, 
, 32 2 18 | 20, 32 
44° 58 ~ 5u 48 


S238 2... 38 ae ‘ 
x x : x x = 0-7¢ . = 0-03in. 
“nu 6p* mw" B 10 = 0-76 mm 0-03in 
, 82 
* 48 


< 10 = 0-435 mm. = 0-0173in. 


x 10 =1-9mm. = 0-075in, 
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20 | 32 


a3 * mH * an * 10 = 3-35mm, = 0-132in. 
» 3 5 
Qvick POWER TRAVERSE TO SADDLES. 
Advance of Carriage per Revolution of Spindle, 
7a 20 32 S 38 26 8 me 
re 3 Ae 176 x 3-14 22 mm. 
70 44 44 5S 34 64 34 
= Q-S7in. 
wi 89 32 8 38 26 : _— 
we < 2! 8 B18 176 » 3-14 38 mm. 
70 44 V4 5S 34 64 4 
= ]-hin. 
ia 29 38 26 S . . . 
s , = 6 11» 16 x 3-14 96 mm. 
0 44 34 64 34 
= 3-S8in. 
Ti ee ‘ By 
x  & ] x ll x 16 x 3-14 = 166 mm. 


4 64 34 

= 6-3in. 
All the wheels have machine-cut teeth, and the pinions, 
bevel wheels, and rack are of steel. 

Figs. 165, 166, and 168 show a patented design of saddle 
by Hulse and Co., Limited, of Manchester. The example 
selected is that for a 32in. centre sliding, surfacing, screw- 
cutting and taper-turning lathe, arranged to admit 58ft. 
between the centres, and to swing 46in. over the saddles. 
The bed, of the four-girder four-way type, is 69ft. 3in. 
long, 78in. over the ways, 2lin. deep, and in three lengths. 
Two non-rotating steel guide screws all of the same length 
are fitted between each pair of ways. Four independent 
saddles fitted with compound slide rests are mounted on 
the bed—two on the front pair of ways and two on the 
back. Each carriage is provided with a rotating nut and 
reversing mechanism. A quick-power traversing motion 
is furnished for each carriage, and the saddles on the front 
ways are fitted with taper-turning mechanism. 

Motion is transmitted by the mitre wheels on the end 
of the spindle through vertical and horizontal shafts at 
the rear of the headstock to the longitudinal feed shafts 
at the front and back of the bed. The mechanism for the 
four carriages is alike—with the exception of those on the 
back ways, which have no tapering motion—and are 
fitted right and left hand. The diagrams—Figs. 166 and 
167—show a left-hand front carriage, the one nearest the 
fast headstock. On the horizontal feed shaft within the 
saddle apron is keyed a sliding clutch, which engages 
either of the clutches fitted to a pair of mitre wheels. The 
Wheels are free on the shaft, and rotate within bearings 
in the saddle wings. They mesh witha third mitre wheel 
keyed to the change wheel shaft, whose axis is at right 
angles to the feed shaft. A change wheel plate swings 
about the axis of the change wheel shaft, and is fitted 
with suitable wheels communicating with the change 
wheel on the end of the intermediate wheel shaft. The 
intermediate wheel—18 teeth, 3 per inch pitch—within the 
apron meshes with the spur wheels—36 teeth, 3 per inch 

freely mounted on the surfacing screw and the trans- 
verse feed shaft, but can be connected to the same by | 
the clutches keyed thereto. 

For the traversing and screw-cutting feed motion is | 
communicated through the mitres on the transverse feed 
shaft to the mild steel pinion—13 teeth, 1}in. pitch—on a 
short longitudinal shaft to the wheel—26 teeth—keyed to 
the gun-metal rotary nut within the carriage cheeks. 
W ashers and nuts are fitted to take the thrust and wear | 
both directions. The screw does not rotate, and is held 
‘ast at both ends in its bearings. A right or left-hand feed | 
is obtained by engaging the clutch already mentioned with 





| tapering motion—the clutches on the surfacing screw | left-hand side of the saddle. 


Fig. 165 


traversing and surfacing motions. The mitre wheel on 
the end of the transverse feed shaft gears with another, 
keyed to the short lateral shaft near the front of the 
carriage. On the end of this shaft is mounted a change 
wheel, which meshes with a similar wheel on the bevel 
pinion shaft below—as shown on the drawing—at the 


the right or left-hand mitre. The clutch claw is fixed to a 
horizontal shaft, screwed at one end and keyed in the bear- 
ing at the other, yet free to slide therein. It is controlled 
by the combined nut and handle at the right-hand side 
of the saddle. This reversing mechanism also serves for 
the surfacing feed. In the back saddles—which have no 


es A 
ls Square “ 













































































Bevels 167247x/'? 

















Swain Sc 


The Engineer” 
Fig. 166—SECTIONAL PLAN AND ELEVATION OF HULSE’S SADDLE 


Motion is transmitted 
and transverse feed shaft are controlled by the one through the bevel wheels to the worm on the swivelling 
handle, as the shafts which carry the claws are con- bracket, which meshes with the worm wheel keyed to the 
nected by levers. This ensures, by one movement, the | loose sleeve on the surfacing screw. 

entire disengagement of one feed prior to the engage- Clutch teeth are formed on the inner end of this sleeve 
ment of the other. "| which are engaged with the screw by the same clutch which 
The tapering motion is obtained by combining the | is used for the surfacing feed proper. Reverse tapers can 
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be cut by engaging the clutch—which is controlled by the _ the hub of the pulley. The pulley has a support in the | is formed a tooth clutch, which meshes with the corre- 
handle on the left-hand side of the saddle and mechanism | bearing, and rotates freely on the longitudinal feed shaft | sponding clutch keyed to the mitre wheel. It is free on 
similar to that used for the sliding feeds—with either of | at the front of the bed. This pulley communicates with | the feed shaft. 

the bevel pinions. The worm bracket is made to swivel, | the similarly mounted pulley on the end of the feed shaft! For the ordinary turning feeds the positive clutch is 
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Fig. 167—QUICK-TRAVERSING MECHANISM, HULSE’S 32in. LATHE 


to allow of different worm wheels being mounted on the | at the back of the bed by means of a cross belt. The | engaged with the mitre wheel, and motion is trans- 
sleeve. As the saddles are provided with their own | inside of the rim of both pulleys is machined to receive mitted from the spindle through the mitre wheel and 
change wheels and reversing gears, they can screw-cut | the split ring and wedge piece, ce. transverse shaft at the end of the bed. To engage the 
or feed in either direction irrespectively of each other. The dise carrying the expanding ring, wedge piece, and | quick withdrawing mechanism the clutch is moved to 
Since the change gear may be used in combination with 

that for tapering, one saddle may be sliding parallel or : cp 
taper at any required angle and rate of feed, whilst the | es 
other is screw-cutting or surfacing. | 

A list of feeds and tapers, together with the necessary 

wheels is given in the accompanying table :— > — Ht eget 
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Change Wheels for Sliding and Surfacing. 





Driving 

wheel on} Driven | Driving 
swing | wheel on| wheel on 
frame | stud. | stud 
shaft. 


Driven 
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Cuts per inch. 
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Change Wheels for Tapering. 





Uric wil 
Hi in & HF Why e 
Spur wheel Spur wheel Worm wheel SS SK 5 Guide Screw/P RH 
top shaft ioaiean. shaft Peal Change Wheels For Siding apd Surfacing ~ 
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QUICK TRAVERSING MECHANISM TO SADDLES. : 
Fig. 167 shows the quick traversing mechanism to the | 
saddles of the 32in. centre lathe shown in Fig. 165. At 
the fast headstock end of the bed there ie bolted a base- | thrusting arm is keyed to the feed shaft. A hemispherical | the left, so that the cone thrusts the arm outwards and 
plate upon which is mounted a 12 horse-power motor. | headed pin is fitted to the end of the arm, and rests upon | forces the wedge up the inclined cheeks of the ring. It 
This is coupled directly to the worm shaft. The worm | the cone-ended sleeve keyed to the shaft and free to slide | is thus caused to expand and to bind with the pulley, 
runs in an oil bath, and meshes with a wheel keyed to' on the same. On the opposite end of the sliding sleeve | thereby imparting the motion of the latter to the shaft. 


Fig. 168—CROSS-SECTION AND DETAILS OF HULSS’s 32in. SADDLE 
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Fig. 1—-THE ELEVATED RAILROAD AND NINTH AVENUE 


The angle of the wedge is sufficiently steep—about 


15 deg.—to allow the ring to regain its normal position | 


when the sleeve is withdrawn. A handle is provided 
for controlling the sleeve, and another for locking it in 
any of its three positions. The fact of the shafts being 
fitted with separate engaging mechanisms permits of 
either the front or back saddles being rapidly moved 
along the bed without mutual interference—i.c., one or 
more of the carriages on the back ways may be quickly 
traversed, whilst those on the front ways are engaged 
with the ordinary feeding mechanism, or vice versd. 
Again, both sets may be moved together. and since the 
conical sleeve is combined with the positive clutch, it 
is impossible to have a simultaneous engagement of 
the quick traversing and feeding mechanism. The motor 
makes 1000, whilst the longitudinal shafts make 143 
revolutions per minute, which gives a traversing speed 
to the saddles of 3ft. per minute, when the change wheels 
for the }in. feed are engaged. 








THE PENNSYLVANIA NEW TERMINAL, 
NEW YORK. 
No. I. 


In the series of articles on the “ Transit Facilities of 
New York” that appeared in Take EncinererR during 
February and March last several references were made 
to the large new station that is being built by the Penn- 
sylvania Railway Company in the heart of New York 
City. 

Hitherto direct access between the city of New York 


and the enormous area covered by the Pennsylvania | 


Railway and its important south-western connecting 


railways has been barred by the Hudson (or North) River, | 


and the railway journey has had to be commenced, or 


ended, in Jersey City, communication between the two | 


cities being made by ferries. An idea of the value of the 


traffic carried by the Pennsylvania into and out of New | 


York may be judged from the fact that during last year 
there were carried on its New Jersey division twenty-three 


million passengers and thirty-one million tons of freight. | 


How this traffic has increased, and may be expected to 
increase, will be gathered when it is stated that during 
the last thirty-four years there has been a growth of 203 
per cent. in passengers and 1122 per cent. in tonnage on 
this division of 450 miles. During the last eleven years 
the tonnage mileage on the main line of this division— 
a length of ninety miles—has increased 104 per cent. and 
the passenger mileage 79 per cent. Its traffic density 
per mile of road is now 15,715,246 ton miles and 5,210,804 
passenger miles. 

The New York traffic of the Pennsylvania is, therefore, 
of the greatest possible value, and it must have been very 
tantalising to the company that it was only able to take 
its passengers to the fringe of their journey’s end when 
coming into New York, and it must have been very 
annoying to its patrons after performing a long journey— 
such as journeys in America are—with every comfort, to 
have to finish the last stage in a ferry-boat. The 


removal, then, of this evil would not only retain this | 


valuable traffic, but place the Pennsylvania on the same 
terms as its main competitor for traffic to Chicago and the 
west—the New York Central—which possesses a station 
in New York City, and passengers on which are spared the 
annoyance of a ferry crossing. 


TERMINAL STATION AT 


NEW YORK 








ferries across the Hudson yearly, and of these it is 
anticipated that 33 millions are carried by the Pennsy]l- 
vania ferries. 

That a physical connection between the New Jersey 
shore and Manhattan Island—on which the city of New 
York is situated—was desirable has long been recognised. 
A bridge across the Hudson was proposed, but the cost, 
if it were borne by one company, was considered pro- 
hibitive, and the other railroad companies, whose traffic 
had also to be conveyed by ferries, refused to join in the 
expense. A few years ago, however, when it was seen 
that electric traction was possible, 4 scheme for tunnel- 
ling the Hudson was approved. Other events at that 
time favoured such a means of meeting the difficulties of 
the situation. East of Manhattan Island, across the 
East River—another arm of New York Bay—is Long | 
Island, which contains the borough of Brooklyn, with its | 
one and a-half million inhabitants, together with such | 
popular resorts for amusement as Coney Island and 
Manhattan Beach, and three important race tracks. | 
The Long Island Railway, which has a mileage of about 
400 miles, came under the control of the Pennsylvania 
Company. It is the only steam railway on that side, and 
is a very valuable piece of property. 

The volume of traffic between New York and Brooklyn 
and Long Islandisenormous. During 1906 itis estimated 
that there were 295 million such passengers, and these are 
exclusive of pedestrians. The present means of access | 
are by ferry, and over Brooklyn and Williamsburg bridges. | 
Two other bridges are being built, also a tunnel in con- 
nection with the Interborough Railway—the subway— 
from the “ Battery,” and a tunnel for trolley cars under 
Forty-second-street in New York. 

Were a physical connection, then, made between the 
Long Island Railway and Manhattan Island, a very large 
proportion of the above-named 295 million passengers 
would be tapped, and the means of communication greatly 
improved, which would considerably enhance the value of 
the Long Island Railway. 

A very bold scheme was subsequently evolved, as has 
already been related, in the transit facilities of New York. | 
This was to link up the Pennsylvania main line in New | 
Jersey with the Long Island Railway in Long Island City, | 
and to construct in the centre of New York City a ter- 
minal sufficiently large to deal with the main line and 
suburban traffic of the Pennsylvania and the suburban 
traffic of the Long Island. The size of the terminal itself 
is exceptional, but, in addition, there are two tunnels 
under the Hudson or North River, and four under the 
East River, and tunnels across Manhattan. This 
means 13°10 miles of new railroad, of which 53 miles 
will be in tunnel. From the Long Island Railway 
a new connecting line is being made in a northerly 
direction which will join the New York, New Haven, and 
Hartford Railway, and so provide a through rail service 
to and from Boston and the New England States. This 
will be nine miles in length, and will cross the East 
River at Hell Gate by a high-level bridge. The Long 
Island Railway for some distance out from its terminal is 
to be converted to electric traction, and the new tunnel 
lines, the terminal and the tracks on the New Jersey side 
from the North River to Harrison—the junction with the 
existing Pennsylvania main lines—are to be operated 
electrically. This conversion of the Long Island line is to | 


| be accompanied by great improvements in alignment and 


abolition of level crossings. From where the Pennsyl- | 


vania tunnels emerge near Long Island City to Jamaica 


There is also a very valuable traffic to be considered, | —an important centre—a distance of nine miles, there | 


which is that between Washington and south thereof, | will eventually be a six-track line. The writer had the 
Baltimore and Philadelphia to Boston and the New | privilege lately of going over the whole of the new and 
England States, which is carried in through cars between | proposed work on Long Island along with the president 
These are taken in the usual | of the Long Island Railroad—Mr. Ralph Peters—in the 
way to New Jersey, and there placed on a float and con- | latter’s private car, and was greatly impressed with the 


Washington and Boston. 


veyed across New York Bay and up the East River to the | magnitude of the work that has been, and is being, done; | 
Harlem Station of the New York, New Haven, and Hart- also with the advantages to be found there for suburban | 
ford Railway, which must be, under the best conditions, | residences. The electrical equipment of this line was 


« tedious journey and very unpleasant in winter. 


described in Tor ENGINEER for December 29th, 1905, and | 


But whilst the Hudson River thus interferes with the | the power-house in the issue of March 15th last, and up 
Pennsylvania’s enormous tratlic between New York City | to the end of last year the electrification on the Long 
and the great cities and towns of the south and west, it | Island had cost over 5} million dollars. The construction | 


also sadly cripples its suburban traffic to and from 
the residential districts of New Jersey. 


that there are 140 million passengers carried by the | Hudson—or North—River in the issue for April 19th. 


of the tunnels under the East River was described in 








| below street level. 





Fig. 3-STEEL WOnn ON EAST SIDE OF EIGHTH AVENUE 


The total amount to be spent by the Pennsylvania 
Railway on its extension into New York City and the 
linking up of the Long Island Railway is about 
90,000,000 dols. (£18,000,000). 

Figs. 3 and 4, page 62, will give an idea of the extent of 
the excavation. The former was taken in June, 1905, 
soon after the buildings had been torn down, and the 
excavation commenced. In the foreground of Fig. 3 is 
Seventh-avenue; Eighth-avenue is in the centre of the 
work, and Ninth-avenue in the distance. On the left is 
Thirty-first-street, and on the right is Thirty-third. _ The 
course taken by Thirty-second-street—now closed between 
Seventh and Tenth-avenues—will be noticed. Fig. 4 
was taken thirteen months after,in July last. In the 
foreground is again Seventh-avenue. It will be seen that 
the greater part of the retaining walls are up. The tops 
of these are in the centre of Thirty-first and Thirty-third- 
streets. The opening on the left near Eighth-avenue is 
for the power-house for supplying heat and lighting for 
the Terminal, but not for traction, as the power for 
traction will be obtained from the Long Island power- 
house, supplemented by probably one other power-house 
near Newark, New Jersey. 

In Fig. 5 is a view taken from under Seventh-avenue 
and looking along. the side of Thirty-third-street towards 
Sixth-avenue, and where the work is approaching the 
commencement of the Normal Tunnel section. In Fig.6 
is a view of the same locality, but looking towards Seventh- 
avenue. It will be seen from Fig. 5 how part of Thirty- 
third-street is carried on trestles. The pipes seen are a 
36in. city sewer. In Fig. 6 Seventh-avenue is shown as 
being carried on trestles. The rock in the foreground 


| will ultimately be removed, and under Seventh-avenue 


The 


eight tracks will commence to converge into three. 
These 


rock cutting at this point will be 40ft. deep. 
photographs were taken last autumn. 

Fig. 1 is interesting. It shows the Elevated Railroad 
and Ninth-avenue, and the first girder for the steel 
structure that is to carry these over the new station, the 
tracks of which will be 40ft. below street level. This has 
to be built without interfering with either the Elevated 
Railway, the Surface Electric Railway, or street traflic. 
A water main, 2ft. in diameter, and a 48ir. city sewer, 
have also to be carried along with the street. There will 


| be fifty-four such girders, each about 60ft. long, and 


weighing about 10 tonsapiece. The permanent structure 
will be 376ft. long, of heavy plate girder construction, 
carried on columns resting on masonry piers. There will 
be 161 foundations required for this viaduct. 

Fig. 2 is a view taken within the last few weeks, and 
shows the steel work being erected on the east side of 
Eighth-avenue. The top of this steel work will be 20ft. 
This being one of the conditions laid 
down by the authorities, so as to admit for the construc- 
tion of a rapid transit railway above the Pennsylvania 
tracks and below Eighth-avenue. This viaduct will be 
500ft. long, 100ft. wide, and will have 210 piers. 

The total weight of metal for the bridge structures is 
44 million pounds, and for the station buildings 55 million 
pounds. The contractor for the bridge steel work is 
the American Bridge Company, whilst Milliken Brothers 
are the contractors for the steel work for the station 
buildings, and ten thousand drawings have been devoted 
to the details. 

The level of the tracks at the station site will be from 
7ft. to 10ft. below M.H.W. in the harbour. At some 


| parts of the work earth has been found at a depth of 


30ft. below the track level. That portion of the terminal 
westerly of Eighth-avenue will be open to rainfall, and 
there will be an accumulation of water from this cause, 
as well as from seepage from the surrounding rocks and 
ground. To take care of the water from both these 
causes sumps have been provided, and an elaborate system 
of under-drainage will be installed over the entire area, 
connected to pumps at different points in the lay-out. 

It has also been necessary to excavate for the baggage 
subways pits for the elevators for these subways, sub- 
ways of smaller dimensions for the various lines of piping, 
and ducts for the high and low-tension transmission 
cables, and, of course, foundations for the piers, for the 
buildings, and street bridging. These have all been 


It is estimated | Taz Encrnger for March 29th, and of those under the | placed so as not to conflict with the tracks, platforms, 


column supports, &c. 
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LITERATURE. 


Irrigation: Its Principles and Practice as a Branch of 
Engineering. By Sir Hansury Brown, K.C.M.G., 
M. Inst, C.E. (late Royal Engineers). London: Archi- 
bald Constable and Co., Limited. 1907. 


In introducing himself to his readers, the author modestly 
disclaims for his work, as beyond its compass, any attempt 
at exhaustive treatment of the subject, and professes 
merely “to set forth the guiding principles that should 
govern the practice of irrigation and furnish illustrations 
of their application in existing land systems.” The illus- 
trations have been selected chiefly from Indian and 
Egyptian sources, because the author claims that in these 
countries are “examples of irrigation on the largest 
scale,” and his personal experience therein enables him 
to handle the facts relating to them as “one having 
authority on the subject ‘not as the scribes.’”” The book 
is somewhat on the lines of the “ Manual of Irrigation,” 
by H. M. Wilson, published in New York in 1897, but it 
is more a compendium of advanced principles and prac- 
tice than a manual. 

We think that in the work before us the author fairly es- 
tablishes the position assumed. In the opening chapter he 
gives a sketch of the condition and effects of irrigation in 
many of the countries where it has been or is practised. 
One of the most interesting facts given on the authority of 
Mr. Buckley’s work is the result of the construction by 
the Indian Government of one irrigation work—the 
Chenab Canal, with its 400 miles of main canals and 
1200 miles of distributaries—which has served to convert 
a great desert tract of country inhabited by a small 
nomadic population into a flourishing region with a 
colony of a million farmers cultivating two million acres 
of luxuriant crops. 

The next two chapters deal with the several kinds and 
systems of irrigation. The system of “ Basin Irrigation,” 
of which Egypt affords the most characteristic example 
is minutely described and its evolution under inundation 
floods traced. The irrigation from inundation canals in 
India and Egypt differs considerably in many points, due 
partly to the greater slope of the former country, partly to 
the difference of the class of crop grown, as well as to the 
climate and methods of cultivation adopted. 

Under the basin system only one crop can be raised 
in the year—the winter-crop of cereals or beans—the 
more valuable summer-crop of sugar-cane or cotton can- 
not be matured except under the perennial system which 
means a continuous supply throughout the year, and 
often enables two crops to be grown annually, and has 
therefore a double value. To this system, and the works 
consequent on its development, the author devotes most 
of the rest of his book, beginning with the prepara- 
tion of the project and an analytic summary of the “ duty ” 
of water as estimated all over the world. He tells us 
that the basin system has been adopted by the farmers in 
the Cape Colony for the utilisation of the intermittent 
floods of some of the rivers, notably the Zat, where the 
water is held up on the lands to a depth of from 3ft. to 
5ft., and as soon as the sowing time arrives the impounded 
water is let off for use lower down, and the saturated and 
wetted lands are then ploughed and sown. 

In Chapter IV, among the “ Sources of Supply” the 
concrete ex mple of Egypt, and the extension of its 
perennial irrigation by and increased supply from the 
equatorial lakes, is treated in considerable detail, and the 
proposals for dealing with the enormous loss of water in 
the swamps of the Sudd region will be read with keen 
interest by those who have followed the development of 
Egyptian irrigation. 

Chapters V. to IX. describe the means and methods of 
utilising the supply, together with the works involved. 
The descriptions of the numerous examples of dams and 
reservoirs are disappointingly brief, and we regret to 
notice a couple of inaccuracies; for example, in the case 
of the Bhatghur reservoir its capacity is represented to 
be 40,000 millions of cubic feet, whereas it is really 
only about one-tenth of this amount, and in the 
description of the Nira River weir, described in the 
issue of Ture Encinger of February 5th, 1897, the 
distance between the upper or main weir and its sub- 
sidiary or lower weir is over 1000ft., not 40ft., as stated. 
Based on this erroneous supposition, the author raises 
quite a legitimate objection to the design, suggesting that 
boulders may get imprisoned between the weirs, and so 
work potholes in the rock bed at the toe of the main 
weir ; but this, under the actual conditions, is impossible, 
and in any case it is hard to see how boulders could get 
between the weirs without being carried over the main 
weir, which is 32ft. high. These errors, which will 
probably be corrected in a future edition of the 
book, may have crept in for the Bhatghur Reservoir, 
by confusion with that of another Indian reservoir, 
of which the contents are stated to be 40,090,000 cubic 
feet. Also for the Nira River weir, the distance toa 
smali and quite unimportant subsidiary weir may have 
been taken. This subsidiary weir was constructed while 
the main weir was in progress, to protect a low part from 
the-action of the floods of the Vir-Nulla, and before the chief 
subsidiary weir was completed. The description of the 
methods of treating springs met with during construction 
and repairs to the Egyptian barrages and of staunching 
leaks, and even of forming foundations by the use of cement 
grouting, is instructive and valuable. The necessity for 
drainage in connection with irrigation is emphasised, and 
the adoption of rotation of supply to obviate water- 
logging of the soil strongly impressed. Chapter X. deals 
with the distribution of water and methods of assess- 
ment of water rates in the several countries. In 
Chapter XI., on “ Flood Banks and River Training,” we 
observe that no reference is made to the example of 
Sind, where large training and protective banks have 
from time to time been constructed—for instance, the 
bunds at Kashinore. 

The concluding chapter deals with the application of 





navigation to irrigation canals, and the peculiarities and 
difficulties connected therewith. 

Sir Hanbury has evidently a wide experience, and has 
given his subject careful study, while his opinions are 
judicial. He has wisely abstained from loading his pages 
with formula, and has compressed essentials in this way 
into a short appendix. At the same time, we think he 
has often sacrificed too much to a very commendable 
desire for terse and compact description, and has cur- 
tailed his references so freely, that offen the reader will 
find much difficulty in pursuing a study of the details 
elsewhere, while the paucity of illustration in some 
instances, makes his descriptions somewhat unintelligible 
even to those who have already a fair acquaintance with 
the subjects. There are nine photographic plates and 
sixty-eight illustrative figures in the book of 280 pages. 

His care in giving the equivalent in English of the 
French measures when he uses them is judicious, and 
will prove convenient to those of his readers who are un- 
accustomed to think in metrical units. We note a com- 
plete and excellent index, for which, in his preface, the 
author gives the credit to a lady. 


The Steam Engine and other Heat Motors. By W. H. P. 
CreiGHToN, U.S.N. (retired), Prof. of Mechanical 
Engineering, Tulane University of Louisiana. First 
Edition. New York: John Wiley and Sons. London: 
Chapman and Hall, Ltd. 1907. 


As the title of this book implies, it deals principally 
with steam engines, and nearly three-fourths of it is 
occupied with those of the reciprocating type, the 
remainder dealing with steam turbines, gas engines and 
gas producers, boiling in a vacuum, and refrigeration. 
The work is intended as a text-book for students, and is 
in reality a compilation from various sources; there is 
little or no original work, but the method of presenting 
the subject is certainly original ; in fact, in the preface the 
author says: “In the development of a new subject, 
students put the greater stress of their attention upon 
the phases first presented, and then lightly assume 
that they can make the necessary modifications for the 
more complex cases. On this account, and because it 
is easier to pull down than to build up, the author has 
always developed the most complex cases first, and then 
shown the derivative or more simple forms. This inver- 
sion of the usual method gives a better picture of the 
subject in its entirety.” Whether the analysis of a 
complex example is more likely to be helpful to students 
than the synthetical method we very much doubt. As 
arule the author is careful to acknowledge the sources 
from which he has obtained his information, but in one 
important case he has failed to do so. He has inserted 
two figures from the “ Report of the Committee of the 
Institution of Civil Engineers on the Thermal Efficiency 
of Steam Engines,” namely, the two figures on Plate 5 of 
the “ Proceedings” of the Inst. C.E., vol. cxxxiv. These 
figures show the heat flow in an actual complete steam 
plant (the Louisville-Leavitt pumping engine), and in the 
same plant when “idealised,” that is to say. when all 
avoidable losses are expunged. The author cannot have 
been ignorant that these diagrams were published for the 
first time in the Committee’s Report, because he refers to 
the Report in another part of the book. 

The work contains 491 pages, and is illustrated by 
198 figures, all of which are clearly drawn, and some of 
which contain an unusual amount of detail. In this 
last category we would instance full-page sectional illus- 
trations of the Wheeler condenser, of the Heisler induced 
circulation counter-current condenser, of numerous com- 
bined indicator diagrams, of the Stephenson link, of a 
Buckeye tandem compound steam engine, and of the 
valves of the Diesel engine. 

The first chapter deals with the elementary principles 
of thermodynamics, and gives a general view of a steam 
engine plant, together with a short description of its 
component parts. Indicated and brake horse-power are 
defined, and the principles on which the latter is measured 
are described. The next chapter is devoted to the steam 
engine indicator and its calibration, and detailed instruc- 
tions are given as to the method of using it, and the pre- 
cautions to be taken, which apparently are taken verbatim 
from the standard rules of the American Society of 
Mechanical Engineers. The next chapter, which deals 
with expansion curves and the work of expansion, is also 
to a great extent compiled from the same rules. 

In Chapter IV. slide valves and valve diagrams are 
discussed, by means principally of Zeuner’s method, and 
the matter is well treated. In the next four chapters 
the thermodynamics of the steam engine are entered into 
in considerable detail. The usual formul are given with 
a description of the Carnot cycle, the method of de- 
termining the quality of steam is touched upon, and 
there is a short account of Hirn’s analysis. In this con- 
nection a numerical example of heat exchanges is given, 
in which the results expressed in B.Th. U. are given to 
the fourth place of decimals! Twenty-four pages are 
devoted to the subject of entropy, and a good deal of 
useful information is compressed into this small space. 
Chapters IX. and X. deal with condensers and air pumps, 
and the next chapter with multiple expansion engines. 
The subject is well presented, but there is nothing special 
to note. The governing of steam engines is dealt with 
in the two following chapters, and the subject is divided 
into “ revolution control ” and “ speed variation control.” 
Under the former the theory and practical application of 
governors, both throttle and expansion, are considered ; 
under the latter the weight of fly-wheel necessary to 
obtain a given required uniformity of motion is given. 
The method of combining the indicator diagram with the 
inertia diagram is given at some length, and is followed 
by @ very neat graphical method of determining the tan- 
gential pressure on the crank pin, which appears to be 
partially new. From this is deduced the curve of velocity 
and the curve of displacement of the crank pin for a given 
fily-wheel, and the latter is applied to obtain the effect 
necessary to ensure the satisfactory operation of two 





alternating current generators when working in parallel. 
Chapter XIV. deals with steam engine tests, and is 
principally based on the standard rules of the American 
Society of Mechanical Engineers. The first part of 
Chapter XV. deals with superheated steam, and the latter 
with steam turbines; there is no new matter, and as 
regards the latter the usual theorems are given in con- 
nection with the impulse due to a jet impinging on a curved 
blade, the blade angles, and the maximum efliciency 
obtainable under various conditions. There are some 
clear diagrams in connection with the blading of the De 
Laval turbine, of the Curtis turbine and of the Parsons 
turbine, which show the steam pressures and the steam 
velocities in each stage. 

There follows a short chapter on gas engines and gas 
producers, after which the book concludes with an 
interesting chapter on boiling in a vacuum, giving in a 
lucid manner the theory of multiple effects, and the 
matter is illustrated by means of the process of concen- 
trating cane juice. There are also a few words on 
refrigeration. 

SHORT NOTICES. 

Practical Hydraulics (Water Supply and Drainage). By 

. E. Housden. Longmans, Green and Co., 39, Paternoster- 
row, E.C. Price 33. 6d. net.—-A large portion of this book is 
devoted to tables and diagrams which the author states were 
originally commenced for personal use, and are now 
published in the hope that they may prove useful to 
engineers and others who may have to ascertain the size of a 
pipe, drain or sewer. By the use of these tables, if the total 
length in feet of a line of continuous pipes to provide 
different discharges, and the levels in feet from point of 
discharge of the last pipe to the water surface of source of 
supply are known, the required sizes of the different ‘pipes, 
from their average hydraulic gradients, can be ascertained 
irrespective of the length or slope of each individual pipe. 
Besides these tables, the book also contains a considerable 
amount of reading matter on the subject. 

Agglutinants of all Kinds for all Purposes. By H. C. 
Standage. London: Archibald Constable and Co., Limited. 
Price 6s. net.—This book deals with the preparation oi 
almost every conceivable form of agglutinant, and also gives 
useful information concerning their use. Besides setting out 
the generally accepted receipts, many are included which are 
entirely original. Some idea of the range which the book 
covers will be gathered when it is mentioned that receipts are 
given for emery powder, whitewash, fly-papers, starch, gas- 
kets for steam pipes, cement for iron, and a composition for 
filling holes in castings. 

BOOKS RECEIVED. 

The Progress of Geodesy. By G. T. McCaw. 
Falconer, 53, Upper Sackville-street. 

Theorie der Rohrriicklaufgeschiitze. By Professor F. 
Rausenberger. Berlin: A. Bath, Mohrenstrasse, 19. 

Schiffskessel. By Walter Mentz. Munchen und Berlin: 
Druck und Verlag, Von R. Oldenbourg. [rice M. 12. 

Domestic Hot Water Apparatus. By Paul N. Hasluck. 
London : Cassell and Company, Limited. Price 2s. net. 

Reorganisation and Costings. B, Harvey Breen, F.C.A. 
London: Simpkin, Marshall and Co., Limited. Price 1s. net. 

Institution of Mechanical Engineers’ Proceedings. Parts 3 
and 4, 1906. London: Storey’s Gate, St. James’s Park, 
S.W. 

University Correspondence College: The Calendar, 1907- 
1908. London: 32, Red Lion-square, Holborn, W.C. Price 
1s. net. 

The City and Guilds of London Institute: Report of the 
Council for 1907. London: Gresham College, Basinghall- 
street, E.C. 

Exercises de Projets d’Electrotechnique. By Erie Gerard 
and Omer De Bart. Paris: Gauthier-Villars, Quai des 
Grands Augustins, 55. 

La Construction en Béton Armé, By C. Kersten and P. 
Poinsignon. Paris: Gauthier-Villars, Quai des Grands- 
Augustins, 55, 

Shaft Sinking in Difficult Cases. By J. Riemer. London: 
Chas, Griffin and Co., Limited, Exeter-street, Strand, W.C. 
Price 10s, 6d. net. 

Heat Shadows. By Walter Jamieson, B.Sc. (Lond.), 
A.M.I.E.E. London: Blackie and Son, Limited, 50, Old 
Bailey, E.C. Price 6d. net. 

State Railways: Object Lessons from Other Lands. By 
Edwin A. Pratt. London: P.S.King and Son, Orchard 
House, Westminster. Price 1s, net. 

City of Leeds : Higher Education Department. 
for the Different Departments for the Session 1906-7. 
Higher Education Department. 

Cost Accounts for Small Manufacturers. By M. Webster 
Jenkinson, A.C.A. London: Gee and Company, 34, Moor- 
gate-street, E.C. Price 1s. net. 

Air Currents and the Laws of Ventilation. By W. N. 
Shaw, Sc.D., F.R.S. London: The Cambridge University 
Press, Fetter-lane, E.C. Price 3s. net. 

The Duties and Powers of an Arbitrator in the Conduct of a 
Reference. By Arthur R. Rudall. London: Effingham 
Wilson, 54, Threadneedle-street, E.C. Price 4s. net. 

Union des Ingénieurs Sortis des Ecoles Spéciales de 
Louvain. Deuxiéme Serie. Tome III. 1907. Brussels: 
L’Imprimerie Nationale, 4, Impasse de la Fidélité. 

Experimental and Theoretical Applications of Thermo- 
dynamics to Chemistry. By Dr. Walther Nernst. London: 
Archibald Constable and Co., Limited. Price 5s. net. 

General Foundry Practice. By Andrew McWilliam, 
A.R.S.M., and Percy Longmuir. London: Chas. Griffin and 
Co., Limited, Exeter-street, Strand, W.C. Price 15s. net. 

The Law of Mines, Quarries, and Minerals. By Robert 
Forster MacSwinney,M.A. Third edition. London: Sweet 
and Maxwell, Limited, 3, Chancery-lane, W.C. Price 42s. 

The Law relating to Compensation for Injuries to 
Workmen. By C. M. Knowles, LL.B. London: Stevens and 
Sons, Limited, 119 and 120, Chancery-lane, E.C. Price 6s, 
net. 

The Steam Engine and Other Steam Motors. Vol. II. By 
Robert C. H. Heck, M.E, London: Kegan Paul, Trench, 
Trubner and Co., Limited, Dryden House, 43, Gerrard-street. 
Price 21s. net, 


Dublin: John 


Syllabuses 
Leeds : 








Suty 19, 1907 


ENGINEER 


THE 





61 








RAILWAY MATTERS. 


AccorpinG to the Report for 1906 of the Chief Loco- 
motive Superintendent of the Railways in Cape Colony, all the 
locomotives are now fitted with the cast iron rocking finger 
grate. 


Tue Pittsburgh and Lake Erie Railroad Company has 
acquired a 10-acre piece of land, known as the Graham property, 
near its shops in McKees Rocks, on which extensive improvements 
are to be made, 


Tue deputy chairman of the Tramways and Electricity 
Committee of the Cardiff Corporation is said to have introduced a 
method for dealing with corrugation on tram rails, this consisting 
of grinding the rails by means of a carborundum wheel. 


At the recent meeting held in Paris of the Compagnie 
Générale de Chemins de Fer dans la Province Buenos Ayres, it 
was stated that the company expects to open the first line for 
traffic about the end of the present year. This line proceeds from 
Buenos Ayres to Rosario, and is 233 miles in length. 


Tue problem of keeping railroad equipment in repair, 
especially where it is required to come up to the highest standard 
at all times, says the Jron Age, is demonstrated in the fact that in 
1906 it required 207,606 new steel wheels for Pennsylvania Railroad 
cars and locomotives, 21,843 new steel axles, and 6638 new steel 
tires. 

Tue Government of the Dominion of Canada 
are said to be spending over a million dollars on new locomotives 
and wagons for the Inter-Colonial Railway. About two million 
dollars worth of rails and fastenings for the National Trans-Con- 
tinental line are also being ordered. The contracts will not go out- 
side Canada. 


As the result of an inquiry held by the Light Railway 
Commissioners at Shrewsbury on Tuesday, July 9th, there appears 
to be an excellent chance that the long derelict Potteries Railway, 
which connected Shrewsbury with Llanymynech on the Welsh 
border, and which was descri in our issue of the 5th April last, 
wil shortly be reopened. 


WE hear that about thirty representatives of leading 
railroads of the United States have met the Steel Trust to discuss 
the improvements which it has been found necessary to make in 
American steel rails. The meeting adjourned, and will meet again 
later, when reports from two committees of experts, representing 
each side, will be received and considered. 


Ow1nG to the brakes refusing to actin consequence of the 
rails being greasy, an electric tramcar proceeding down a steep 
bank at Thornaby-on-Tees could not be pulled up at a loop line, 
and ran into a car from Middlesbrough. Both drivers had fortu- 
nate escapes. The fronts of the cars were knocked in, and about 
a dozen passengers suffered from shock, cuts, and bruises, 


Tue Swedish State Railways, in response to tenders 
recently sent in for supplying steam coals, have now decided to 
contract for a portion of their requirement. The railways invited 
tenders for 70,000 tons, but of this quantity the authorities have 
only bought 36,300 tons. The prices show a rise of over ls, 6d. 
per ton f.o.b. on the figures tendered in February, when the 
Swedish railways declined to contract. 


A TRAIN weighing 2300 tons was hauled over a single- 
phase electric railway from Palouse to Spokane, Wash., 76 miles, 
on June 9th. The line of railway is the Spokane and Inland 
Division of the Inland Empire System. The train carried a 
travelling circus, and was made up of five 60ft. Pullman coackes, 
seven standard stock cars, and eleven 60ft. flat cars. The train 
was hauled by two 50-ton 600 horse-power Westinghouse loco- 
motives. 


Tuer Light Railway Commissioners have conducted 
an inquiry at Elsenham, Essex, to consider an application for an 
order authorising the construction of a light railway from 
Elsenham Station to Thaxted. The Treasury, it was stated, had 
promised a contribution of £15,000 to the scheme, and the 
Commissioners granted the application, subject to the terms of the 
order being settled by the Light Railway Commissioners and the 
promoters of the*scheme. 


SPEAKING recently at a railwaymen’s conference in 
Glasgow, Mr. Richard Bell maintained that the more railway com- 
panies recognised the men’s society the more harmonious would be 
the working. He trusted the Scotch railway workers would follow 
the lead of the English and Welsh delegates, and resolve to 
approach the companies again to re-consider their decision not to 
recognise the men’s leaders. Resolutions in favour of the national 
all-grades movement were passed. 


Tue demand for power in the case of locomotives 
working the passenger trains upon the Western system in Cape 
Colony is, it is said, getting quite beyond the capacity of the 
narrow fire-box locomotives. The economy of the whole train 
service depends upon the passenger trains running to time, as 
when they are running late the goods trains are kept hanging 
about, and the amount of money spent in paying the drivers, fire- 
men, and guards overtime runs into big figures for a year’s 
working. 


Ar a recent meeting of the Newcastle Chamber of 
Commerce, the secretary read a communication from the North- 
Eastern Railway Company relative to the deputation which waited 
on the directors at York in May last on the subject of a shortage 
in railway wagons. The letter stated that the demand for 10-ton 
wagons continued to be great, and the directors held that a case 
had been made out for further augmenting the supply of that class 
of rolling stock. Orders had, therefore, been given for the supply 
to be increased. 


Iris stated that a leading Indian engineer having reported 
favourably upon Mr. Louis Brennan’s new type of mono railway, 
the Indian Council voted the inventor 5000 to enable him to 
continue his experiments. The Indian Government is willing to 
construct 200 miles of mono railway directly Mr. Brennan is ready 
to go on with the work. It is further reported that the War-office 
has already voted the inventor £2000, besides giving him the use 
of the Brennan torpedo factory and all the stores required for 
gyroscopic experiments, 


Tue Buenos Ayres and Pacific Railway Company has 
just acquired a light steam car with flanged wheels for running on 
the lines of its system. This will be used by the engineering staff 
for surveying or inspecting the permanent way, or running off to 
breakdowns. The car, it is said, can attain a speed of 40 miles an 
hour, Efficient braking arrangements are provided, which can be 
operated by the driver, and from either end of the car. A feature 
is that the boiler has been specially designed for the use with bad 
water which has to be employed. 


THE Vallejo, Benicia, and Napa Valley Single-phase 
Railway is supplied with power by the Bay Counties Power Com- 
pany. e transmission takes place in the form of three-phase 
60-alternation currents. The frequency is changed by means of 
two motor generator sets, each consisting of a 585 horse-power 
three-phase 2200-volt 60-alternation induction motor, direct coupled 
to a 400-kilowatt two-phase 25-alternation 6600-volt generator. 
The cars are all equipped with multiple-unit control. At first the 


trolley wire was supplied at 750 volts, but this has recently been 
changed to 3300 volts. This was done without interrupting the 


NOTES AND MEMORANDA. 


For fastening brass to glass an elastic cement may be 
made by mixing five ounces of resin, one ounce of beeswax, and 
one ounce of red ochre or Venetian red in powdered form. The 
resin and beeswax are melted together by gentle heat and the 
Venetian red gradually stirred in. 


To blue iron or steel, says the American Machinist, 
mix one part clean sand with one part powdered charcoal ; heat 
evenly in a pan until the piece, which has first received its finish- 
ing polish and been covered by the mixture, comes to the desired 
colour. When cool, wipe dry with a cloth. 


A Buast furnace, 22ft. by 85ft., to have a daily 
capacity of 400 to 500 tons, is, we hear, to be built by the Cleve- 
land Furnace Company, Cleveland. It will be used for the pro- 
duction of basic, Bessemer, and malleable iron. It is expected 
that the furnace will be ready for blast in about a year. 


AccorpinG to the Petit Parisien, a student at Roche- 
fort has discovered a substance called ‘‘ molybdott,” which is said 
to possess the same properties as bromide of radium, and costs 
only 20f. (16s.) per gramme instead of 3000f. (£120). Itis reported 
that the discovery was made while the student was working for a 
competition in scientific photography. 


Tue rapid increase in the cost of cedar for making 
pencils has caused the development of a process for making the 
sticks from a composition formed principally of potatoes, They 
are, it is said, soon to be placed on the market, the reported cost 
of manufacture being less than one halfpenny for high-grade 
pencils and one farthing for common ones, 


A stmPLE plan of recovering tin and solder from old 
tin cans and other scrap is to run them in a perforated tumbling 
barrel which is mounted over a small fire of any kind. A hood or 
casing of sheet iron surrounds the whole thing to keep in the 
heat. The rotation gives the whole contents an equal heating, 
oa the melted solder and tin flow down into a trough made for 
them. 


A unique method of transporting a boiler was resorted 
to in the case of one sent to New Mexico by the Kingsford Foundry 
and Machine Works, Oswego, N.Y. The boiler was of the cylin- 
drical marine type, designed for 150 horse-power, and the roads 
were so soft that they would not support wagons with such a load. 
By rigging a pipe throngh the furnace for an axle the boiler rolled 
nine miles over and around the mountains. 


L’' Industrie Electrique gives an account of some 
kryptol resistances. Granular kryptol is placed in glass tubes about 
13in. long, the ends of which are fitted with metallic pieces and 
spring contacts. Each tube absorbs 400 watts at 110 volts. They 
are placed in parallel or series according to the voltage, are easy 
to replace, and can be used on all voltages between 63 and 600. 
Their temperature scarcely rises above 100 deg., so that the 
substance does not burn or fall into dust. 


AN interesting use of paper, says the Iron Age, is in 
the making of gas pipes. Manila paper, cut in strips, as wide as 
the length of the pipe to be made, is put into a receiver filled with 
fused asphalt, and rolled solidly and uniformly around a rod or 
core of iron until the desired thickness isobtained. After the pipe 
thus produced has been submitted toa heavy pressure, the exterior 
is covered with sand, and the whole cooled in water. The core is 
then removed, and the outer surface covered with a water-proof 
product. 


For the prevention of sparking in single-phase com- 
mutator motors it has been proposed to use resistances between 
commutator segments forming groups connected to different sec- 
tions of a multiple wave winding. If, for instance, the winding is 
a triple one, then, assuming that the first, second, and third wind- 
ings are in connection with segments 1, 2, and 3 respectively, there 
would be preventive resistances between segments 1 and 2, 2 and 
3; 4.and 5, 5 and 6; and so on; but no resistances between 3 and 
4, 6 and 7, &e. 

A GERMAN inventor, it is reported, is making special 
arc lamp carbons by treating ordinary carbons with a solution con- 
taining from 4 to 1 per cent. of a mixture of equal parts of nitrate 
of yttrium and nitrate of lead. No change is apparent, while 
the amount of light remains the same. The character of the 
light is changed, however, and it becomes especially rich in violet 
rays with considerably increased actinic power. Both yttrium 
and lead give spectra very rich in green and blue rays, and in 
ordinary work ultra-violet is of very little account. 


A FIRE in a concrete building in Brooklyn recently 
demonstrated that while such a conflagration may not have serious 
effect on the structure it is desirable that the floor systems, par- 
ticularly the landings in stairways, should be so designed that the 
water which collects on them when a fire is extinguished may be 
readily drained away. In the case of the Brooklyn fire the only 
way for the tlood of water poured on the contents of the building 
to escape was down the stairs, which caused a great deal of incon- 
venience and unnecessary damage to the stock in the building. 


AccorDING to the latest estimates, the population of 
Bilbao is approaching 100,000, the majority iy oe on the 
mines or industries connected therewith. It has been foreseen, 
states the British Consul at Bilbao, that some day the mines will 
be worked out, but all ore exported has been subjected to a tax, 
a portion of the product of which has provided the necessary funds 
for improving the river, port, and harbour with the view of making 
Bilbao an important commercial port for Spain. The work has 
been in progress for some years, and still continues, the progress 
being slow but satisfactory. 


Aucouot fuel, says the Iron Age, has certain advan- 
tages over gasoline in the matter of storage. If a can of gasoline 
be left open near a flame, it is likely to explode by the ignition of 
its vapour. This could never occur with alcohol. Then again, 
water is useless to quench burning gasoline, serving only to spread 
the fire by floating the burning liquid. Alcohol can never present 
thisdanger, for it mixes with water inall proportions, and in so doing 
becomes non-inflammable. In the use of the fuel in submarine 
boats, or other hazardous places, the superior safety of alcohol 
must lead to its ultimate adoption. 


TuE principal coal mines of Formosa are situated in 
the Keelung district. The output for that district for the first six 
months of 1906 was 29,643 tons, valued at £9820. Copper ore has 
been discovered at the Kikwaseki gold mines, Keelung district, 
and work has been commenced on it. There are at present 
twenty-one coal mines. The majority are merely tunnels dug into 
the side of the mountains, and there are only two or three which 
produce coal of good yuality. The Denryoko coal mine, which is 
said to be the best, produced only 8274 tons in 1905, the total out- 
ut in the island for that year being estimated at only about 
4,000 tons. 

An invention recently patented in the United States 
has for its object the prevention of sparking at the higher 
speeds of the variable-speed motor. The speed is increased by 
a screw mechanism\whith withdraws the conical armature from 
the field in an axial direction, thereby decreasing the flux. As 
the armature is withdrawn, it comes under the influence of a 
specially constructed electro-magnet arranged just outside the 
main field, which provides a commutating field and also further 
weakens the flux passing into the armature, thereby preventing 
a drop of speed with increase of load. The auxiliary magnet is 








service, 





provided with series coils, 


MISCELLANEA. 


Ir is estimated that one million and a-quarter of men 
are occupied in digging coal for the world. 


MrninG rules in Pennsylvania have to be 
=e languages to reach all nationalities employed in that 
state. 


printed in 


Tue surveyor to the Rye District Council has received 
instructions that every house is to be connected with the water 
mains. 


At a cost of £40,000, the French Minister of Marine 
has ordered the repair of the battleship Iéna. The work will take 
over six months, 


THE imports of coal into Iceland last year were 
39,732 tons, valued at £50,261, of which 34,163 tons were from 
the United Kingdom. 


Tue Journal Officiel of the 3rd July contains a copy 
of a law authorising the Boulogne Chamber of Commerce to con- 
struct dry docks at that port. 


THE first piece of steel on the new Manhattan Bridge 
over the East River, New York, was placed in position June 26th, 
on the Manhattan anchorage. 


Tae Dublin Corporation are considering the question 
of extending electric lighting to Phoenix Park, and the chief elec- 
trical engineer has been asked to prepare a report. 


On account of the high price of copper, the pin-makers 
of Birmingham, England, are now making preparations to 
manufacture a large proportion of their pins of steel instead of 
brass. 


Ir is reported that the sailing ship Anna, bound from 
pi to Hamburg, was recently accidentally torpedoed 
outside Kiel Harbour. She was towed into the harbour. leaking 
heavily. 

THE scout cruiser Chester, named in honour of a 
Pennsylvania city, and one of the latest types of fast warships for 
the United States navy, was recently launched successfully from 
the yard of the Bath Ironworks, Bath, Maine. 


THE Scarborough Corporation have decided to lend 
£6000 to the Harbour Commissioners towards the proposed 
deepening of the harbour and widening the west pier at a cost uf 
£14,000, towards which the Treasury will subscribe £4700. 


WE hear that the Clifton and Kearsley Coal Company has 
commenced boring operations on the fringe of Astley Moss, in 
South Lancashire, where it is tapping a hitherto untouched coal- 
field containing, it is said, millions of tons of excellent coal. 


Tue Plans and Works Committee of Edinburgh Town 
Council recommend the acceptance of an estimate of £1325 for a 
motor fire engine for the Stockbridge station of Edinburgh 
Fire Brigade. There is at present a motor fire engine at the 
Causewayside station. 


A REPORT from Oran states that the steamer Granada, 
with a cargo of grass, took fire at3 a.m. on Sunday last. French 
naval pumps and her own pumps were insufficient to save the ship, 
and the authorities ordered her to Merselkebia Bay, where she 
was scuttled by dynamite. 


Ir is reported that the Japanese Legation has sent 
word to the Brazilian Minister of Foreign Affairs that there will 
shortly arrive in Rio de Janeiro a large ‘iner, belonging to a 
Japanese shipping company, which is fitted up as a floating 
exhibition of Japanese products. 


Tr is reported that a number of Royal Marines are 
to ba selected for training as wireless telegraphy operators in the 
Nore division of the Home Fleet and the Fifth Cruiser Squadron. 
If found satisfactory they will eventually be transferred to the 
wireless telegraphy branch of the Royal Navy. 


THE new metallurgical laboratory at Yale University, 
Hammond Hall, the gift of Professor John Hays Hammond, has 
recently been finished. The laboratory contains a complete con- 
centrating plant, stamp mill, cyanide plant, assa, ing rooms, and 
— equipment for instruction in all branches of metallurgical 
work, 


A COLLISION recently occurred in the North Sea between 
the destroyer Violet, of the Nore active service flotilla, anda merchant 
ship. The Violet was struck on the port side near the bridge, and 
a gap extending down to the water mark was made in her hull. 
The Violet arrived on Wednesday, July 10th, at Sheerness, 
escorted by the destroyer Falcon. 


We hear that the dispute between the North Wales 
coalowners and the men has not yet been settled. A conference 
between the parties is to be held at the end of this month, but it 
is feared that it will prove abortive, as both sides are equally 
determined not to give way on the points in dispute. In the 
event of the fa lure of the conference efforts will be made to refer 
the question to arbitration. 


A Setect Committee of the House of Commons has 
taken up the consideration of the Renfrewshire Upper District 
Water Bill. The Bill is a scheme for taking over the undertaking 
of the Busby Water Company, and for the construction of reservoirs 
at Bennan Loch and Loch Craig. The scheme has already passed 
a Select Committee of the House of Lords. The total estimate for 
the new works is £46,500. 


THE Streets and Buildings Committee of the Edinburgh 
Town Council have had under consideration the question of the 
route of the telegraph cable between Edinburgh and Glasgow. 
They decline, however, to consent to its going through either 
Princes-street-gardens or Princes-street, and suggest the route 
recommended by the road surveyor, which is by the Low Calton, 
Leith-street, and Queen-street. 


Tue largest mine ever exploded in Europe was sprung on 
Sunday last, nearly 5000ft. above sea level. Eight tons of a special 
explosive, having a power equivalent to 24 tons of gunpowder, was 
employed, and the whole of the forepart of Mount Maggiore, near 
Carrara, consisting entirely of splendid white marble, was blown 
away. Itis calculated, says the Daily Te/egruph correspondent, 
that half a million tons of marble were thus displaced. 


Ture Royal Commission on Canals and Waterways, 
sitting in London, heard evidence on Tuesday, July 9th, with 
regard to the proposed improvement of the Crinan Canal. The 
resident engineer of the canal gave particulars of alternative 
schemes which would cost £745,000 and £795,000. He declared 
that the canal would not compete with railways, but would afford 
a shorter sea route to the West Highlands and to certain parts of 
the Continent. 


Ar the annual meeting of the New Hillgrove Pro- 
prietary Mines the chairman stated that the company’s engineer 
had for some time had under consideration the question of an 
electrical installation, and on his recommendation the Board had 
authorised the construction of a: transmission line from the Styx 
River, a distance of about 19 miles from the mine. Every effort 
was being made to get the installation completed and the produc- 
tion of electric energy for power purposes available at the mine at 
the earliest possible date. They were assured that the water 
supply from the Styx River, even at a record dry summer, is more 
than sufficient to generate all power that will be required for the 





company’s purposes, 
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Corrosion. 


Corrosion is one of the neglected subjects of 
engineering. Where the strength and structure of 
metals have received the attention of a thousand 
minds, the processes of oxidation, corrosion, and 
wasting have attracted the consideration of but 
one or two. Yet the rusting of iron and steel is 
certainly a matter of the highest importance, and 
ultimately full attention must be directed toit. Itis 
unnecessary to call to mind the fact that millions of 
tons of steel are annually worked into structures, 
of which many—perhaps the bulk—are exposed to 
atmospheric conditions. Some of this steel is en- 
closed in cement or concrete, and is believed—but 
there is doubt—to be thus protected from corrosive 
influences ; some is covered by a preservative coat 
of paint, which, even though it be selected 
with the greatest care, is admittedly defective, 
and in important structures must be renewed 
at frequent intervals. It is not too much 
to say that hundreds of thousands of pounds 
are spent annually in Great Britain alone on 
the painting of steel structures, and it is, possibly, 
because we have got so used to the thought of rust 
and paint that the questions involved have never 
received the attention they deserve. The old text- 
book theories on the rusting of iron have been 
accepted from generation to generation, and where 
brilliant investigations are being made on the 
microstructure of its alloys, the most general, the 
most insidious of the diseases to which it is subject, 
receive the scantiest consideration. And as with 
steel, so with other alloys. Investigations of a kind 
have indeed been made with non-corrosible bronzes 
by the Admiralty and by manufacturers for years ; 
but we have only to turn to the reports of the 
Alloys Research Committee to see how meagre is 
the interest, and how unwilling the talent, that is 
expended on this part of the inquiries. Where we 
have elaborate hypotheses on the structure of metals 
confirmed by investigation and experiment, we 
have not at this moment a single sound theory 
on rusting—the most common of all phenomena 
connected with the metals in general use. 

That such a state of affairs as we have outlined 
above can existis a disgrace to our experimentalists 
and chemists which we hope soon to see effaced. 
Already there are signs of the moving of a new 
spirit. A short time ago Mr. Moody, by means of 
a series of experiments, of which the Central 
Technical College may well be proud, demonstrated 
that in the absence of carbonic dioxide rusting of 
iron and steel did not take place, and thus confirmed 
a view that was then doubtful. The text books had 
taught that oxygen and water were alone sufficient 
to cause corrosion That this teaching was re- 
garded with suspicion before his experiments were 
made may be true, but it received its death- blow from 
Mr. Moody’s hands. It was proved detinitely that 
more was required than water and oxygen to effect 
the reaction—an important step. Now another 
theory, remarkable in many ways, attracts attention. 
Dr. Cushman, of the United States Department 
of Agriculture, has been studying for some 
time the corrosion of wire for farmers’ fences, 
and at the m-eting of the American Society 
for Testing Materials on June 22nd, he de- 
scribed the investigations on which he had been 
engaged and the facts he had discovered. From 
these he arrives at the conclusion that rusting is not 
a pure chemical reaction, as we have been taught 
to consider it, but an electrolytic or electro-chemical 
one. We have become used to the thought that 
mest chemistry is in some way or another electric. 
The theory does not, therefore, sound unfauniliar, 
and we are able to follow Dr. Cushman when he tells 


iron is not made by oxygen, even in the presence of 
water, but by hydrogen in the form of the hydrogen 
ion. A remarkable feature about this theory is that 
it is practically the same as that of the corrosion of 
alloys, which Mr. Rhodin outlines in a remarkable 
article in our issue of to-day. Mr. Rhodin, dis- 
cussing the old theory that pure zinc is not soluble in 
dilute hydrochloric acid, shows first that it 1s 
soluble, and then, following up an argument, asks, 
“Can we imagine a voltaic combination supposing 
the metal to be absolutely pure?” His reply is that, 
in view of the diseociation theory, such an action is 
possible. ‘‘Partof the hydrogen being dissociated into 
charged hydrogen and chlorine ions, we can always 
suppose a simultaneous impact on the metal of ions 
of opposite sign and a short circuit current passing 
through the metal, deriving its electro-motive force 
from the voltaic combination H — Cl.” There are, 
of course, material differences between dissolution 
and the formation of rust, but there are enough 
resemblances between them to make the harmony 
of these two independent investigators a striking 
fact. Electrolytic action as the cause of the 
wasting of steel, commercial iron, and other alloys 
is no new thing, but it is carried a stage further by 
the introduction of modern theories of dissociation. 

It is one thing to reach a theory of corrosion, and 
another to find a means of preventing it. Dr. Cush- 
man appears to have proposed a new method. He 
has found that in powerful oxidising agents like 
bichromate of potash and chromic acid a valuable 
material for this purpose exists. Solutions of these 
salts prevent rusting by “ polarising the iron to the 
condition of an oxygen electrode,” which wards off 
the attacks of the hydrogen ion. Moreover, steel 
dipped in such a solution retains its power of resist- 
ing electro-chemical action for some time, and since 
solution is the first step towards the formation of 
rust, rusting does not take place. How far it may 
be possible to adopt such a method for the protec- 
tion of iron and steel structures remains to be seen, 
and on account of its simplicity it will certainly 
undergo plenty of tests. Mr. Rhodin adopts a 
different method, and by an ingenious system of 
reasoning arrives at a bronze alloy which is 
very slightly corrosible. He effects this without 
robbing the alloy of high physical properties. If 
such an end may be reached with an alloy of 
copper and zinc, may it not also be attained in 
alloys of carbou and iron? We already know that 
all steels do not equally well resist rusting, and it 
requires comparatively little effort of the imagina- 
tion to think of brands more resistent than any we 
yet have. With Mr. Cushman’s theory before us, 
and Mr. Rhodin’s process for arriving at “ balanced 
alloys,” are we wrong in expecting the future to 
provide a non-corrodible steel ? 


Electric Railways and Tramways. 


THE future development of underground electric 
railways and of surface tramways in the metro- 
politan area represents a problem which it would 
be extremely difficult to solve accurately at the pre- 
sent time. It is tolerably certain that any large 
extension of tramways in the London streets at the 
expense of the ratepayers would tend to check the 
construction of deep-level lines of the tube class, 
especially where the route followed by the one is 
selected for the other; and the increased use of 
motor omnibuses has also to be borne in mind as a 
stronger competitor. In this connection the fact 
may be recalled that the late Chairman of the City 
and South London Railway stated on one or two 
occasions that that particular railway would never 
have been built if it had been known that electric 
tramways would soon be laid for a considerable 
distance over its route, with a rapid service of cars, 
resembling a series of trains. Two or three years 
previous to this utterance parliamentary sanction 
was given to the construction of an underground 
tunnel railway between the Marble Arch and 
Cricklewood, and, notwithstanding the experience 
of tramway rivalry gained by the South London 
Railway, the promoters of the former scheme again 
approached Parliament in the session of 1906 and 
obtained a four years’ extension of time to complete 
the railway, and also secured powers to prolong the 
line from the Marble Arch to Victoria. The surface 
route affected by this project is not at present 
covered by tramways, but the fact that such powers 
are not already vested in the London County Council 
for the section between the Marble Arch and 
Cricklewood is solely due to the opposition of the 
local authorities concerned. It does not necessarily 
follow that the present County Council will revive 
the proposal to obtain powers for this particular 
tramway, or that a renewed attempt would be any 
more successful in overcoming the objections of the 
road authorities. But from the experience derived 
by the City and South London Railway, it is 
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sufficient commercial support to maintain both a 
deep level tube and a constant stream of surface 
tramcars competing with one another over the same 
route, and for practically the same distance, seeing 
that a very frequent tramear service is almost the 
equivalent of an underground train service. 

The task of providing the capital needed for the 
completion of the most recent underground tunnel 
railways, as is fairly well known, has been one of 
exceptional difficulty in recent years. So much has 
this been the case that it is almost safe to predict 
that no further capital would be forthcoming for 
any new deep level lines, were it possible to ascer- 
tain that the routes selected had the slightest 
prospect of being subsequently used also for tram- 
ways on the street level. In the circumstances, it is 
reasonable to suggest that if private enterprise is 
not to be wholly discouraged, Parliament should 
refuse to sanction a surface tramway when a deep 
level line on the same route has already been 
authorised ; whilst, at the same time, no one would 
think of promoting an expensive undertaking of the 
latter class where tramway powers had been 
granted. The question for the future would appear 
to lie in an adjustment of the differences existing 
between the opposing interests represented by 
underground tunnel railways and surface tramways. 
One obvious solution is the constitution of the 
Traffic Board recommended by the Royal Commis- 
sion on London Traffic. The President of the 
Board of Trade recently stated that the Government 
hope to legislate in regard to the matter “in due 
course,” whatever that may mean. A second 
solution was recently put forward by Sir Edgar 
Speyer, chairman of the Underground Electric Rail- 
ways Company of London, when the Charing Cross, 
Euston and Hampstead Railway was opened for 
traffic. On that occasion the chairman of the com- 
pany referred to the question of co-operation be- 
tween municipal and private enterprise, and sug- 
gested that it might be to the benefit of the 
municipality—meaning the county council — to 
acquire an interest in the underground tunnel rail- 
ways at the present time instead of waiting, as in 
the case of the water companies, and involving a 
delay that is very expensive to the purchasers in the 
end. Sir Edgar added that there are obvious ad- 
vantages in placing the tramways and tubes under 
one authority, and he intimated that his company 
would be prepared on certain terms to grant the 
municipality the right of purchasing the tubes at 
some future date. Of course, this statement only 
refers to the three particular deep level lines con- 
trolled by the company in question, and does not in 
any way affect the remaining ltnes; but it is signifi- 
cant of possible future developments in respect of 
the three railways concerned. 

The question of municipal co-operation is already 
represented on the continent of Europe to a slight 
extent in Paris and Berlin. Mr. Lloyd-George, 
the President of the Board of Trade, seems to be 
greatly impressed with what is done in Germany. 
In referring recently to railway transport services, 
the President remarked that it seemed to him that 
the relations between public and private enterprise 
are able to be more successfully adjusted in Ger- 
mapy than in the United Kingdom ; but, unfortu- 
nately, as it appears, he omitted to cite a single 
instance in support of the statement. In the case 
of Berlin the only example of private railway enter- 
prise is that of the Elevated and Underground 
Electric Railway Company, whose undertaking is 
about eight miles long, and, thanksto the co-operation 
of the municipality, is manages to extend itself about a 
mile every year. The co-operation of the municipal 
council is also represented by the company paying 
an annual tax for the use of the streets, and by the 
fact that the entire railway will become the property 
of the town in 1987 free of any charge, or is pur- 
chasable as from 1942 on terms already arranged. 
Other instances of municipal support are afforded 
by the blocking for several years past of various 
private electric railway schemes which fail to make 
any progress, whilst dissatisfaction continues to be 
rife on account of the extension, now a few years 
ago, by a “ high authority,” of the concession of the 
monopolistic Grand Berlin Tramway Company, with 
its 300 miles of track throughout the city. Now, 
if a real instance of co-operation is to be found, it 
relates to the Paris Metropolitan Railway, whose 
underground tunnels have been and are being built 
by the municipality and leased to the company for 
a period of thirty-five years. On its part the com- 
pany constructs the permanent way and provides 
the rolling stock and generating station equipment, 
and pays a proportion of the profits to the municipal 
council, the latter’s share in 1906 being £376,000. 
The company’s assets, according to the directors’ 
report, do not consist of the stations, the rails, 
ballast, or the vast power station, but merely of the 
right to collect 10 and 15 centimes per passenger 
ticket for a period of thirty-five years, at the end of 





which the town council will take possession of 
everything without any payment. The advantages 
of municipal co-operation in Berlin and Paris are 


not very obvious, and they will, perhaps, not com-- 


mend themselves in the metropolitan area. If, 
however, such co-operation is read to imply financial 
support in aid of the construction of deep-level lines 
in return for a consideration, to mean the cessation 
of ruinous tramway competition, and to indicate 
railway concessions in perpetuity, there is probably 
a prospect of private enterprise extending a welcome 
to municipal co-operation of this kind. 


Woolwich. 


THE reports of two Committees on Government 
Factories have appeared within the last few days. 
One deals solely with Woolwich Arsenal, and its 
object is to suggest some means of ameliorating the 
distress which has been caused by the large dis- 
charges of workmen. The other deals with similar 
problems, but it takes other Government workshops 
and factories into consideration, and it deals with 
larger issues, such, for example, as the advisability 
of transferring the Arsenal from London to some 
provincial town, and the right proportion of Govern- 
ment work to allocate to private firms. In some 
respects both reports are in accord; they both agree 
that the Arsenal must be maintained, that it must 
have a reserve of productive power which can be 
called upon in war time, and, with the same object 
—the increase of resources—the desirability of 
giving a certain amount of work to private firms is 
maintained. No one will quarrel with these opinions, 
for there cannot very well be two views about 
them, but the reasons are very ably developed in the 
first of the two reports, to which we shall return on an 
another occasion. We shall say of it now only that 
it was originally a confidential document which has 
been in the hands of the Government since March 
last, and no doubt much of the policy with regard 
to Woolwich has been based on it. The report on 
the possibility of other work than that now per- 
formed being undertaken at Woolwich recognises 
that the Arsenal exists to supply the military re- 
quirements of the realm, and the Committee have 
very wisely disregarded such wild suggestions as 
that sewing machines, bicycles, or motor cars should 
be made in the Arsenal. They do, however, re- 
commend that various warlike stores which are now 
largely purchased from private manufacturers should 
be madethere. They propose that the production 
of barrack and kospital stores, camp equipments, 
accoutrements, and harness and saddlery should be 
undertaken, and they see no reason why many of 
the machine tools and plant required should not 
be built by the Government.. Furthermore, they 
have got the assurance of Mr. Donaldson that with 
slight modifications he is prepared to carry out 
heavy mounting work for the Navy, and it is finally 
suggested that the manufacture of railway stores is 
a proper class of work to be undertaken in the 
Royal Arsenals. The present expenditure on all 
the stores of these kinds amounts to about two and 
one-third million pounds, and the Committee hint 
that a third might be given to Woolwich. Itis only 
necessary to remark with regard to these proposals 
that they are equivalent to taking a pinching boot 
off one foot to put it on to the other, which it fits 
even worse. Unless the Government can increase 
its orders it makes but little difference whether the 
work is undertaken at Woolwich orat Birmingham; 
distress must result in one place or the other, and 
if the Government are going to deprive private 
firms of work they will find themselves faced with 
a problem at least as difficult as that which they 
are endeavouring to solve. Moreover, they will 
destroy the reserves upon which they are counting, 
for if it is not to be obtained in large amounts 
many firms will give up Government work alto- 
gether. The ultimate result is not doubtful. Wool- 
wich will ultimately be saddled with. new industries 
which will protest against reduction as loudly as the 
present industries. 


The London County Council and Electric Traction. 


THe new London County Council, while by no 
means pursuing the anti-tramways policy which 
was at one time attributed to it, is doing its utmost 
to reduce the first cost of the conversion for electric 
working of the lines which are still carried on with 
horses. There is no doubt that in many cases it is 
certainly not necessary to resort to the expensive 
conduit. Much of the trackwork converted by the 
last Council might very well have been adapted for 
overhead lines and trolleys. However, that is all 
past and done with. Now the question arises, How 
shall the remaining lines be dealt with? In the 
case of one road, that from Aldgate to Bow, the 
Council did its utmost to employ overhead 





lines, but this is only possible if the local 
road authorities give their consent to it, and, saving 
for a small portion of the whole, this consent could 
not be obtained. Met therefore, on the one hand, 
with the heavy cost of conduit construction, and, 
on the other, with the refusal of local authorities to | 
sanction overhead wires, the Council turned its 
attention to surface contact systems. After a con- 
siderable amount of investigation, it was decided to 
visit Lincoln and see in operation the “ G.-3.” 
system. The results of investigations and inspec- 
tion are announced in a report just made to the 
Council by the Highways Committee. In this 
report the relative costs of the conduit, “G.-B.,” and 
overhead systems are given as £17,000, £10,500, and 
£9500 per mile of single track respectively, these 
figures being approximately those to be expected 
under normal conditions, and being exclusive of 
such items as cables and other equipment which 
are common to all three systems. It is further 
proposed to use the “G.-B.” system as an experi- 
ment on the Aldgate-Bow line. It was intended 
originally to use conduits between Aldgate and Cam- 
bridge-road, and to equip the remainder with overhead 
wires. The Stepney Borough Council has, however, 
refused to sanction this construction on the portion 
of the route in its area, and the saving effected by 
using the ‘“G.-B.” system over the length of line 
which otherwise would have had to be provided wit! 
conduits, is given in the report as £26,000. This, in 
a total of £122,210, which includes, besides track- 
work, special equipment of cars, cables and cable 
ducts, and a car shed at Bow—which itself is to 
cost £50,000—is a very real saving indeed. Surface- 
contact systems at one time had a very bad 
name, but recently they have been working well 
at a number of places. At Lincoln, for example, 
where the Highways Committee of the Council saw 
the “G.-B.” system in operation, we understand 
that there has been satisfactory experience of over 
a year. We sincerely trust that this praiseworthy 
endeavour on the part of the Council to economise 
may meet with the good fortune it merits. 


The Accident on the Georgia. 


Wuitst the United States battleship Georgia 
was engaged in target practice on Monday last-a 
very serious accident occurred in the turret of the 
after pair of Sin. guns. Several shots had been 
fired, and whilst the charge for another round was 
being placed in the gun the charge took fire, burst 
into violent flames, ignited another powder cartridge 
in the turret, and caused death or injury to more 
than twenty men. Various explanations of the acci- 
dent are being discussed, but the evidence as to 
what happened is meagre and indefinite. According, 
however, to one story a spark settled upon the cart- 
ridge case whilst it was being conveyed to the gun, 
and before any action could be taken the turret was 
in flames. It appears to be true that metallic 
cartridge cases are not used, and the explanation 
receives support from that fact. But even if silk 
or shalloon cases are used we have to inquire 
how a spark could get into the turret. The most 
improbable suggestion is made that it came from 
the funnels and floated in through the open port. 
If the guns were directed forward such an accident 
is just possible, but highly unlikely. A far more 
reasonable explanation is that the gun had not, in 
the hurry of firing against time, been properly 
swabbed, and that a burning particle of the previous 
case was left in; or, as an alternative, we may 
assume there was a back flash when the breech was 
opened. Surmise is, however, useless, and whether 
any valuable lesson is to be learnt from the accident 
must be decided by the future. 








THE IRON INDUSTRY IN NEW SOUTH WALES. 


From time to time several attempts have been made 
to foster the industry of iron smelting and steel making 
in New South Wales. Until recently but little had actu- 
ally been done, and that little on so small a scale that 
the results achieved could not be said to warrant the 
statement that the industry had been started in Australia. 
Iron ore abounds in New South Wales, and there are also 
large deposits in Tasmania, but whether these latter are 
hematites suitable for steel making has yet to be decided. 
In the former State the proximity of the ore deposits to 
the coalfields and limestone deposits has made it the 
happy hunting-ground for the prospective syndicates 
which wish to launch out in the iron industry. 

The two blast furnaces that bave actually been in 
operation have had a very chequered career. One was 
erected at Mittagong as far back as the year 1848. This, 
shortly after its start, ceased work on account of the cost 
of operation. It was again tried under different manage- 
ment in 1864, with slightly better results for a few years, 
and again in 1868 by a new company, but it was still 
found that it could not be worked ata profit. The last 
attempt to work the furnace was made in 1876, when 
although the result proved that good pig iron could be 
produced, the cost of smelting made the industry a 
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failure. A blast furnace was also erected at Esk-bank | 
in 1875, together with the necessary plant for rolling bar 
iron, and a very creditable output was maintained for a 
few years, but the works were closed down in 1882. 

The Government of the day has been ever ready to 
offer inducements to any firm or syndicate which would 
take up the manufacture of iron and steel in the State, 
and several gentlemen who were not thoroughly con- 
versant with the responsibilities of such an undertaking 
went to Iingland attempting to form companies without 
success. 

An expert was sent out from England by a syndicate 
about the year 1890 to give an opinion on the advisability 
of starting an ironworks in the Lithgow district. His 
decision, after a lengthy inquiry on the spot, was that, 
while there was good ore in the district, and also plenty 
of coal and limestone in the vicinity, the state of the 
labour market was so uncertain and untrustworthy that it 
was not safe for a company to sink capital in organising 
works. He further thought that the actions of the work- 
ing men in strikes, and the constant agitations for higher 
wages—judging by other industries in operation—would 
prevent any profitable working. 

What was thought would certainly result in the 
establishment of ironworks in New South Wales was 
the offer made in 1900 by the Blythe River Company 
of Tasmania, which proposed to erect furnaces on the 
Parramatta River. This company went so far as to 
secure and clear some land in that vicinity, and to lodge 
a deposit of £10,000 with the Government. It was | 
reported that the company would smelt the New South 
Wales ores, together with the rich Tasmanian ores, for 
steel production. Jarliament took up the matter to 
meet the company as far as it could, but the latter failing 
to obtain the concessions it deemed desirable before 





made by Messrs. Head, Wrightson and Co., Limited. 
The whole of the work of building and erecting the plant 
has been done by the firm’s own staff, working under 
direct control of Mr. P. G. Pennymore, who went out 
from Blaenavon as blast furnace manager in March, 
1906. No erectors of any kind were sent out for the 
erection of the furnaces, stoves, and blowing machinery, 
the only men Mr. Pennymore tcok with him being prac- 
tical furnacemen. When it is said that no men who had 
ever worked on a blast furnace before were available, and 
that the building and erection of the whole of the plant 
was carried out without a hitch or accident, it will be 
realised that the achievement was highly creditable to 
those responsible for and engaged in it. 

The furnace which we illustrate on this page is intended 
to produce from 500 to 750 tons per week at first. This 
output, however, can, we understand, be increased with- 


| out much difficulty to 1000 or 1200 tons per week, as soon 
| as the demand warrants such an output. The furnace 


is 75ft. in height. It is 9ft. diameter in the well, and 17ft. 


| diameter in the bosh. It has nine tuyeres. There are 


ten cast iron supporting columns, 23ft. long, which 
weigh about 7 tons each. These were cast in the firm’s 
own foundry at Lithgow. Three Cowper stoves, 22ft. in 
diameter and 74ft. high, have also been erected, and the 
foundation is already in for either another stove, or for 
one of Gjers and Harrison’s patented hot blast tempera- 
ture equalisers. There is also a two barrow vertical 
furnace hoist with steam winding gear, the top of the 
hoist being joined up to the furnace by a steel gangway, 
which can be extended to the next furnace when this is 


| built by the side of the first. There is also a brick stack 


140ft. high for the stoves. It has been made large 
enough to deal with‘the stoves of a second furnace. 
One of the blowing engines is of the vertical type. It 

















BLAST FURNACE IN LITHGOW, NEW SOUTH WALES 


launching into such a large undertaking, dropped the 
project. Strenuous attempts were made by Sir W. J. 
Lyne, Minister of Customs in the Federal Parliament, to 
grant a bonus for the manufacture of iron and steel in 
the Commonwealth, but they were unsuccessful. 

When the Carruthers Government came into office 
decisive action was taken to induce the establishment of 
the industry in the State. The terms offered by the 
Government were the granting of a contract for the 
manufacture of all iron and steel work required for all the 
State departments for seven years. Thecontract included 
steel rails, and a concession was granted that any class of 
iron or steel manufacture that the tenderer was not pre- 
pared to undertake could be left out until he was 
prepared to deal with thesame. The rates for such manu- 
factured articles were to be based on the average prices 
paid by the Government for similar articles during the | 
previous five years, plus freight, commission, &c. In 
reply to this offer Mr. W. Sandford, of Lithgow, submitted 
a tender, which, after careful consideration, was accepted. 

The contract was signed on the 21st day of October, 
1905, and immediately afterwards arrangements were | 
made by Mr. Sandford’s firm to engage experts, and for 
the purchase of the necessary plant. Finally an agree- 
ment was entered into with Mr. Joseph Harrison, con- 
sulting engineer, of Middlesbrough, to design a blast 
furnace in accordance with the latest English practice; | 
and in March, 1906, work on its construction was com- | 
menced. The site selected for the plant was a somewhat 
difficult one, owing to there being some 50ft. difference in 
the levels of various parts of the plot; and a great deal 
of levelling had to be done before foundations could be 
put in. As the ground was composed of loose rock, much 
blasting was necessary, causing this part of the work to 
be very costly. Something like 40,000 cubic yards of 
shale and rock had to be in this way removed, and £370 
Worth of explosives were used on these operations. 
Practically the whole of the constructional ironwork was 
Sent out from this country, the bulk of it having been 


was built by Davey Brothers, Limited, of Sheffield. The 
diameter of the steam cylinder is 45in., and that of the 
air cylinder 96in. by 5ft. stroke ; the blower has a capacity 
of 15,000 cubic feet of air per minute at a pressure of 8 lb. 
per square inch. A Parsons turbo blower has also been 
erected, the duty of which is 20,000 cubic feet of air per 
minute at 10]b. pressure. The house for the vertical 
blowing engine is of brick construction, and carries a 
cast iron water tank on the top to supply the tuyeres, 
&e. Four Babcock boilers are in use. Each of these is 
capable of evaporating 12,000lb. per hour at 160l]b. 
pressure. The boilers are fired with blast furnace gas, 
burned in Harrison’s gas combustion chambers. Each 
boiler has its own chimney stack, 60ft. high, made of 
steel plates lined with fire-brick. 

The pumping machinery consists of two pairs of 
double-acting vertical pumps with 1lin. diameter barrels 
for the tuyere water, and two of Woodeson’s vertical 
feed-pumps for supplying the boilers. The boiler feed- 
water is heated in two high velocity exhaust steam feed- 
water heaters. The tuyere water is cooled by a Gjers 


| and Harrison’s simplex nozzle arranged over a pond near 
the pump-house. Behind the furnace there is a double- 


road overhead guntry 35ft. above the wheeling floor, 
which is served by a vertical direct steam truck lift at 
one end and by a balanced truck drop at the other. 
Under this gantry there are two coke hoppers with sliding 
doors at the bottoms, and four bunkers for ore and lime- 
stone. At present these minerals are dropped on to the 
floor, but iron hoppers with spouts for filling the barrows 
are to be erected. Dewhurst’s slag ladles are in use, and 
three large slag ladles, each weighing about 11 tons, were 
cast at the firm’s foundry at Lithgow. An Uehling 
recording pyrometer has recently been sent out. Two 
weighbridges have been provided, and a 14in. locomotive 
deals with the traftic. 

There is abundance of good ore, said to contain 50 per 
cent. of iron and upwards, within easy reach of the plant, 
and coal underlies the site. This latter is made into 





coke at the pits, and delivered to the furnace bunkers in 
drop bottom trucks. Limestone of good quality is avail- 
able in the vicinity, and fire-bricks are obtainable between 
the works and Sydney, which is about 95 miles eastward. 
The firm has also just started a new 15-ton basic furnace, 
so that it is now producing finished bars and sections in 
steel made from its own pig iron, which is produced 
entirely from its own minerals. The first sod was cut on 
March 10th, 1906, and the furnace was blown in on 
April 29th last. The official opening was performed by 
Mr. Carruthers, the Premier of New South Wales. 








OBITUARY. 


SIR WILLIAM HENRY PERKIN. 

Tue founder of the coal-tar colour industry, Sir William 
Henry Perkin, died on the 14th at his home at Sudbury, at 
the age of sixty-nine. He was ill but four days, and his 
death was caused by double pneumonia. Such men as 
he can ill be spared. It was only just a little later than 
this last year, that is to say, on July 26th, the jubilee of 
his great discovery, that of the dye stuff mauve, was 
celebrated by a distinguished gathering of chemists and 
others at the Royal Institution. The celebration took an 
international form; indeed, it originated in a suggestion 
made by Dr. Heinrich Caro, a director of the Badische 
Anilin und Sodafabrik. Medals and honorary degrees 
came to Mr. Perkin from all over Europe and this country ; 
honorary degrees were conferred upon him, and nearly 
every scientific society throughout the world proffered 
to him complimentary addresses. He was presented 
with an oil painting of himself, executed by Mr. A. 5S. 
Cope, A.R.A., this portrait to become the property of the 
country when he died; a marble bust by Mr. F. W. 
Pomeroy, A.R.A., was placed in the rooms of the 
Chemical Society; and a Perkin Research Fund was 
established by international subscription for the promotion 
of chemical research. A short time beforehand Mr. 
Perkin had received the honour of knighthood; a month 
or two later he journeyed to the United States to receive 
from the Americans a tribute for the great services he had 
rendered to chemical industry and science. 

It is not often that a man lives long enough to have his 
work so universally recognised and appreciated. Probably 
the person most astonished at it all was Sir William him- 
self. Yet it was not one whit more than his great dis- 
covery deserved, for it revolutionised the dyeing industry 
of the world. As quite a lad—he was only between 
seventeen and eighteen at the time—he was endeavouring, 
in a small laboratory which he had fitted up at his home, 
to produce quinine artificially. He did not do this, but 
he did obtain, by the addition of bichromate of potash 
to aniline sulphate, a dark precipitate which he found to 
contain a colouring matter. This was the colour mauve, 
and the discovery formed the commencement of the coal- 
tar industry, which spread the whole world over. He 
patented the process, and erected works for its production, 
being helped in this by his father and brother, and 
obtaining encouragement from Messrs. Pullers, of Perth. 
This, in brief, was Perkin’s epoch-making discovery, and 
it was followed by many another of the same character, 
these including processes for the artificial manufacture of 
madder red or alizarin, and of coumarin, the odoriferous 
principle of the Tonka bean. His works were in opera- 
tion at the end of 1857; in 1874 he gave up manufac- 
turing, and devoted himself exclusively to research in 
pure chemistry. From this we may surmise that, from a 
commercial point of view, his enterprise was successful. 
It should be remembered that at the latter date young 
Perkin was but thirty-six years of age. 

Sir William was born in March, 1838. His father was 
a builder, and wanted his son to become an architect. As 
in the case of many other great men, young Perkin could 
not fall in with his father’s ideas, but preferred to strike 
out a line for himself. He went to the City of London 
School, and devoted all his energies to the study of 
chemistry, coming into contact with Mr. Thomas Hall, 
who had formerly studied under Professor Hofmann. In 
the year 1853 young Perkin himself entered the Royal 
College of Chemistry, then directed by that professor. 
Two years later he was Hofmann’s assistant, and it was 
because of some words which the professor let drop that 
Perkin tried to prepare quinine, and, instead, invented 
mauve. 

It would be well nigh impossible to give a list of all 
the distinctions which Sir William received thereafter, or 
of the distinguished discoveries he made. We may, how- 
ever, refer to two of them. For example, a reaction de- 
pending on the condensation of aldehydes with fatty acids 
was his discovery, and is known by his name. Then he 
enunciated a law expressing the variation of rotation of 
the plane of polarisation of bodies in a magnetic field. 
He was made a Fellow of the Royai Society, and received 
that body’s “Davy” and “ Royal” medals; the 
Chemical Society, of which he was made secretary in 
1869 and president in 1883, awarded him the Longstaff 
Medal in 1889; the Albert Medal of the Society of Arts 
was presented to him in 1890. A few weeks ago he was 
made honorary D.C.L. of Oxford. He also held the 
degrees of LL.D., Ph.D., and D.Sc. 

Sir William was a great man, and his chief invention 
was of incalculable value to the world. The pity is that 
his country, by its own acts, so little benefited by it. 





AUGUST DUPRE. 

Dr. Avueust Dupre, the chemical adviser on explosives 
to the Home-office, died at Sutton on the 15th inst. 
Dr. Dupré was born in Mainz in 1835. He was educated 
at Giessen and Darmstadt, and afterwards studied 
chemistry under Bunsen. He took his degree of Ph.D. at 
Heidelberg in 1855, and then came to England, being 
naturalised in 1866. In 1871 he was appointed chemical 
referee to the medical department of the Local Govern- 
ment Board, and later on public analyst for Westminster, 
and chemical adviser to the explosives departiment of the 
Home-oflice. He was made F.R.S. in 1875. 
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ELECTRICAL CAPSTAN 


STOTHERT AND PITT, LIMITED, BATH, ENGINEERS 


upper end, C, of the tup working in the uppermost cylinder, 
A, is in the form of a differential piston. High-pres- 
sure air is admitted in the direction of the arrows, 
Fig. 1, when raising the tup only, and this same air 
on being exhausted is expanded on the top side of the piston 
| for striking ordinary blows, the path of the air being shown 
| in Fig. 2. If, however, a very heavy or stamping blow be 
| required the operator can utilise the full air pressure in the 


| 
| 


Speed of Head 40 Revs per Min 
460°0 per Min 
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ELECTRICAL CAPSTAN. 


A CAPSTAN, designed and patented by Mr. Walter Dixon 
and Mr. George Baxter, and adopted by the Clyde Navigation 
Trustees after exhaustive test, is shown in the accompanying 
engraving. The principal feature of the capstan is that the 
head is not fixed to the spindle but is connected thereto by a 
clutch sliding upon the upper end of the spindle inside the 
capstan head. When the gear is at rest the head is loose 
upon the spindle and a wire rope fixed to it can there- 
fore be used, a positive pull being obtained as soon as the 
head revolves, thereby avoiding all losses due to current con- 
sumption when the head is running light at starting. More- 
over, as the rope is fixed there is said to be no slipping and 
grinding action upon the head as where loose hemp ropes are 
used, and the head may be made of cast iron without fear of 
wear. 

The makers, Messrs. Stothert and Pitt, of Bath, inform us 
that comparative tests of this capstan have shown an effici- 
ency under varying loads of from 42 per cent. to 78 per cent. 
as compared with from 10 per cent. to 32 per cent. of a standard 
hydraulic capstan, and that from a large number of observa- 
tions taken, it has been found that the standard capstan using a 
loose rope makes three times the number of revolutions of 
the capstan now under consideration to perform the same 
work, owing to the large number of useless revolutions of the 
former when the rope is not on the head or is slipping. 
Comparative current consumption curves show a reduction 
of 25 per cent. in favour of the Clyde capstan as against a 
standard electric capstan with fixed head, and a reduction of 
50 per cent. in the peak of the load demand upon the generat- 
ing station. 

The advantages claimed for the design by the makers 
are :—(1) An economy of 25 per cent.; (2) maximum demand 
upon generating station reduced by 50 per cent.; (3) fewer 
revolutions, and consequently longer life ; (4) one 
hand only needed for driving, as against one foot and two 
hands, and no discomfort to the operator owing to drip from 
ropes; (5) great saving in cost of ropes, one wire rope fixed to 
a Clyde capstan will last two years or more; (6) no wear upon 
capstan head ; (7) reduction of repairs toa minimum. 








COMPOUND PNEUMATIC HAMMER. 


ALTHOUGH recent years have witnessed a great extens‘on in 
the employment of pneumatic pressure in engineering 
workshops, for heavy hammer work such as is met with 
in large smiths’ shops for forging operations, the steam 
hammer has not been replaced to any very considerable 
extent. The use of high air pressure for the operation of 
hand tools of the light percussive type is tending to 
familiarise works managers with the cleanliness and 
‘‘handiness’’ of pneumatic power which must end in a 
great development in its uses. In 1903, after much 
experimenting, Messrs. Pilkington evolved a compound- 


pneumatic hammer, which showed a considerable economy ! 


in the consumption of air compared with those of 
the high-pressure type in which separate charges of air 
are used for raising the tup and striking the blow. 
The latter system involved the application of air under high 
pressure on a small piston in the lower of two 
vertical cylinders to strike the blow, the air after doing 
its work being then exhausted to a low-pressure receiver 
which was maintained at 30-40lb. pressure from the first 
stage of a compressor. The low-pressure air thus bottled 
up was next admitted under a large piston to raise 
the tup, and to expel the air from the lower cylinder. This 
cycle necessitated the lower cylinder and stuffing-box being 
split on the longitudinal centre line, which was found objec- 
tionable from a constructional point of view, and involved 
the use of an inaccessible stuffing-box round the rod between 
the lifting and striking pistons. Moreover, breakages of the 
piston-rod due to the weight of the large piston setting up 
stresses in the rod at the moment of impact were not ' 
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unknown. We give a sectional illustration of this older type | 
of hammer in Fig. 4, from which these points will be seen, | 
and it will also be observed that the air was exhausted to | 
the atmosphere at considerable pressure, meaning a loss of | compressor on the top of the piston in addition to that 
residual energy which the firm has now found a means of | discharged from beneath the piston, the valves being con- 
overcoming, as will be seen from the accompanying illus- | structed with two sets of ports as shown. The construction 
trations and diagrams relating to the new ‘‘ N.S.K.’’ com-/| of the hammers is very simple, the operating valve being 
pound hammer. A general view of one of a batch of | cylindrical, of cast iron, with suitable ports, working in a 
seventeen of these hammers, which the firm of Peter | cast iron liner. The valve is controlled by a hand lever 
Pilkington, Limited, Bamber Bridge, is building for Messrs. | actuating the valve spindle F in the same manner as that of 
Harland and Wolff, is shown in Fig. 5, and in Figs, 1, 2, and | a steam hammer, and its action is very sensitive. We have 
3 are given sectional illustrations of the hammer, showing ' witnessed the operation of a N.S.K. hammer that has_been 


Fig. 4—OLD TYPE OF HAMMER 


Holding Up Striking Ordinary Blow Striking Dead Blow 
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Figs. 1, 2, and 3-COMPOUND PNEUMATIC HAMMER 


the tup and valves in their different relative positions. Fig.1 | in use for about fifteen months, the tup of which was arrested 
shows the holding-up position; Fig. 2, the position of parts | in any desired position, showing no leakage. A brief study of 
when striking an ordinary blow; and Fig. 3, the positions | the sectional drawings will serve to illustrate the fact that 
of the valve and tup when making a dead blow. The tup, | owing to the difference in the areas of the annular ring below 
piston, and jaws for securing the pallett are forged from a | the piston, and that of the top of the piston, the air which 
solid steel ingot, and the section of the tup is uniform | has been used to raise the tup will be expanded to nearly 
throughout, while the cylindrical portion of the tup is almost | four times its initial volume, and will be finally exhausted at 
entirely contained in the guiding cylinder when the blow is | about atmospheric pressure by the raising of the tup again. 

struck. As will beseen from the sectional drawings, there are | We are enabled to give in tabular form some interesting 
two cylinders, A and B, the upper one, A, being the working | details of tests made with the N.S.K. hammer, and the older 
cylinder, and the lower being used as the guide only. The | Pilkington hammer, which show very clearly the saving in 
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power effected by the former, In the left-hand table the 
figures are given forordinary blows, and it will be noticed that 
the hammers under test are of different capacities. It will 
be observed that the terminal pressure of the new hammer is 


on top of the piston, in addition to that from the bottom, 
that there is still a large economy effected by the new type 
of hammer. The diagrams—Figs. 6 and 7—taken during 
the above tests are full of interest and speak for themselves. 


Fig. 8 shows in section a hammer with an alternative 
form of valve chest. This design is used for heavier types 
of hammer. 








150-TON HYDRAULIC CRANE. 


Pass } j In our issue of February 22nd last we gave two illustra- 
} tions and a brief description of a great lifting crane which 
, \ Sir W. J. Armstrong, Whitworth and Co. had recently built 
at Elswick to assist them in putting heavy parts on board 
ship, particularly such things as barbettes and turntables on 
to battleships and cruisers. To-day, through the courtesy of 
| the makers, we are able to give—see supplement—drawings 
| of this crane. It is capable, when working with an effective 
| pressure of 750 lb. per square inch, of lifting a load of 150 
| tons from 15ft. below to 85ft. above quay level, or through a 
total height of 100ft. The maximum rake with this load is 
99ft., and the minimum rake 44ft., the maximum outreach 
‘ beyond the face of the quay being about 74ft. Auxiliary 
\ lifting machinery is fitted for dealing with lifts up to 25 tons, 
the maximum rake for this lift being 117ft., and the 
minimum rake 50ft. The range in turning is unlimited. 

The crane is mounted on a fixed pedestal constructed of 
steel plates and angles which has an archway through it of 
such size as to admit of two lines of rails. The pedestal is 
bolted to the foundations by twenty-four wrought iron hold- 
ing down bolts, six ateachcorner. The foundation is heavily 
piled, there being four groups of piles, one under each leg. 
The revolving portion of the crane is carried on the top of 
N | the pedestal, and turns on a ring of steel, live rollers working 
| Y K | between roller paths of cast steel, a central pivot being also 
ecdavihee | fitted. The pillar, framing, and jib are of stvel plates and 
; | angles strongly braced together. 

The main hfting machinery is in two sets, each set being 
capable of lifting 75 tons, stop valves being provided so that 

| each set can be worked independently of, or in conjunction 
v with, the otherset. Both are contained in the pillar, and each 
| consists of two hydraulic cylinders with rams acting on a 
| common crosshead fitted with multiplying gear (8 to 1), 
Se | guides and steel wire lifting rope, 7in. circumference, with a 
ah | breaking strength of about 106 tons. Each rope is doubled 
| over an equalising sheave near the jib head, and led over the 
sheaves in the purchase blocks, and thence by conveyance 
and the multiplying sheaves to fast ends on the cylinders, 
the arrangement being such that the 75-ton load on each of 
the two purchase blocks is taken on four parts of the rope. 
The purchase blocks are counter-weighted so as to act as 
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HEAVY HAMMERS 
Fig. 5—N.S.K. PNEUMATIC HAMMER 





only 741b. per square inch, compared with 24 Ib. in the case| The hammers are substantially constructed, have few wear- 
of the older form, and also that the saving of power due to | ing surfaces, and are well lubricated, while their method of | 
the further utilisation of the air in the acceleration of the | operation is simple. Any weight of blow, from light to full 
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, overhauling weights, and the shackles are fitted with swivel- 


ling arrangement. 
| The auxiliary lifting machinery is contained in a steel 
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So, " P } 
oy Qa betousting 2, framing secured to the front of the main pillar, and consists 
Ua < ; cee; ‘heer : M. coed 
1 FFfective Striking Blow in Siactive Bow > of a hydraulic cylinder and ram fitted with multiplying gear 
~ . - > (4 to 1), guides, conveyance sheaves, and steel wire rope Tin. 
Normal Blow Dead Blow circumference, with a breaking strength of about 160 tous, 
the rope being led over a sheave on the jib head, and fitted 
The Enginver with a swivel hook and overhauling weight. 


The luffing machinery is placed on an inclined frame at 
the back of the pillar, and is of th direct-acting type, there 
being two hydraulic cylinders, the plungers of which working 

| downwards act together on a forged steel crosshead, to the 
ends of which are attached the back ends of the steel luffing 
stays, the outer ends being attached to the jib head so that 
the motion downwards or upwards of the crosshead luffs the 


Figs. 6 and 7—DIAGRAMS FROM PNEUMATIC HAMMER 


| normal, dead or holding-down blows, can be given by the 
| movement of the lever. When the latter is released, the 
| tup rises and remains in its highest position. 


tup, when corrected to represent hammers of equal capacity, 
is nearly one-half. In the right-hand table for dead blows it 
will be observed, notwithstanding the admission of live air 























Ordinary Blows. Dead Blows. 
Original Pilkington type. “N.S.K.” type. Original Pilkington type. ‘NS.K.” type. 
a ~ Formula. Data. Formula | Data. Formula. oe Data. a a Forma. | Data - 

Weight of tup.. “Tewt.1qr12Ib. =|  824Ib, Sewt.2qr. x 112Ib=| sal ——~«| «Tews. Agr. 121). = $24Tb, Sewt. 2qr. x 1121b.= 152 Tb. ; 
Ft.-Ibs. of energy due to tup falling 2ft. .. 824 1643 952 x 2 = | 1904 Ib. 824 x 2 1648 2 x 2 1904 
Area of striking cylinder .. Net sq. in. 58 sq. in. Net sq. in. 95 sq. in. Net sq. in. 58 sq. in. Net sq. in. 95 sq. in. 
Working pressure per square inch .. Gauge 85 Ib. per sq. in Gauge 50 1b. per sq in. Gauge 92 Ib. Gauge 41 lb. 
Average pressure acting on striking piston 34-SIb. per sq. in. | -- 15 1b. per sq. in. - 51 lb. per sq. im. 22-51b. per sq. in 
Ft.-lbs. of energy imparted to tup by air| area pres. ft. area pres. ft. } area pres. ft. area pres. ft. 

pressure Se. 50. 60 46 te se cel we eee. oe 4036 | 95 5x2 = 2850 | 58 x 81 x 2 5916 9% x 224 x2 = 4275 
Total energy imparted to tup by air pres- 

sure and gravity at y e e 1648 + 40386 = 5684 ft. -Ib. 1904 + 2850 = 4754 ft.-lb. 1648 + 5916 = 7564 ft.-Ib. 1904 + 4275 6179 ft.-Ib. 
Velocity of tup at point of contact .. | ao aaa: ici VG-09 x 64-4 pe meet aa Vi= vGa-4 x 4-091 ‘a aig ~, V= 9-179 X 64-4 = oe Bei V= V6-a9 x 64-4 

21-06ft. per sec. | = 17-9ft. per sec. 24-3ft. per sec. = 20-4ft. per sec. 

Terminal pressure per square inch .. | Gauge 241b. per sq. in. Gauge | 74 1b. per sq. in. Gauge 28 Ib. Gauge 22-5 Tb. 
= feet of free air discharged from] 117-6 x 2 x 39 4-205 143-14 x 22h x 2 _ | 3 " 117-6 x 2 x 41 4-46 143-14 x 374 x 2 5 

ow-pressure cylinder cote oe 144 x 15 144 Xx 15 ‘ 144 x 15 144 Xx 15 
Horse-power required to give 100 blows| | 

| SaaS aie meee ae a 4-2 20 84 11-9 x 3 = | 35-7 1-46 X 21 3-6 5 x 10-6 3 
Horse-power corrected for equal work .. - 84 exe 42-66 -- 93-6 i a Bs 64-8 
“Saale amen — | so percent : ae a H-4 pr cont - 
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jib in and out respectively. The crosshead works on forged 
steel guide plates, bolted to the inclined luffing frame, the 
guide pieces on the crosshead being fitted with gun-metal 
faces. An overhauling cylinder for assisting in luffing out the 
ib when unloaded is placed between the luffing cylinders, 
being fitted with ram, guides, multiplying gear (2 to 1), 
and two 1,5,;in. overhauling chains acting on the luffing cross- 
head. This cylinder is always open to the hydraulic pressure 
when the crane is at work. 

The crane is turned by a hydraulic motor of the oscillating 
cylinder pattern, having three cylinders and rams, and 
actuating through spur and bevel gear two forged steel 
pinions engaging with the turning rack, which is bolted to 
the top of the pedestal. The turning machinery has two 
changes of gear, so that the power and speed in turning can 
be varied to suit the load being dealt with, clutches being 
provided for putting either set of gear in or out of action. A 
brake is fitted on the turning gear. 

The valves for controlling the lifting, luffing, ard turn- 
ing motions are fixed on the floor of the revolving platform 
in a house which also contains the turning motor and gear- 
ing. The levers for actuating the valves are operated from a 
working cabin placed above this house near the foot of the jib. 

Sufficient cast iron ballast is provided to give a reserve of 
stability of 50 per cent. when the full working load of 
150 tons is suspended at the maximum rate. The total 
weight of the cranes is about 1100 tons. 

The crane was designed for lifting the full load at a speed 
of 30ft, per minute and to make a complete revolution in 
turning in 1} minutes. These speeds, however, could be 

-considerably exceeded if sufficient accumulator power was 
available. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE DREADNOUGHT AND THE CONDORCET. 


Srr,—In a review of the Nave! Axxva/ in your issue of 
June 28th the Dreadnought and the Condorcet type are compared. 
in my opinion, your reviewer's judgment does not appear to be well 
supported, first, because he does not appear to be fully acquainted 
with the definite particulars of the French ships, and, secondly, 
because he appears to think proving-ground’s results to be fully 
reliable when fighting at sea. 

Let me give you some particulars of the Condorcet class, only 
insisting upon points which seem doubtful to English critics. 

_lrmour.—The plate in the Naval Annual is wrong. There is no 
citadel. These ships have a complete belt of 240 mm. maximum 
thickness, and a fore plating of 75 mm., arranged just as in the 
Patrie type. There is an armoured bulkhead just behind the 
double hullas a protection against torpedoes. 

Speed. —These ships have been officially rated at 19 knots, with an 
indicated power of 22,500 horse-power. But this was with recipro- 
cating engines, and witha ram. It must be remembered that the 
Patrie type, designed for 18 knots with 17,500 horse-power, gave 
19-17 knots, and on the measured mile reached 19-5 knots with 
19,000 horse-power. 

Dimensions of both ships were, when the Condorcet had a 


ram : 
Patrie. Condorcet. 
m. 
145 
141-8 
29-49 
8-40 


5-6 


m. 
133-80 
120-50 
24-7 
8-40 
5-86 


Length between perpendicular: 
Length at water-line .. .. .. 
Breadth .. so 2c «+ os 
Draught a. git * r ‘a 
#0; at water-line 
eS ae 

From these numbers it will be seen that the Condorcet would 
have easily reached 20 knots. 

But since that time the ram of the Condorcet has been removed, 
and her length at water-line is now143m. Her hull has been care- 
fully studied in the trial tank, so that the French Minister, speak- 
ing in the Senate, declared officially that, with 22,900 horse-power, 
these ships would reach 20-5 knots. 

Moreover, they have now been fitted with turbines, without any 

diminution of the boiler plant. But the better efficiency of the 
turbines at full power may be counterbalanced by defects of pro- 
vellers. 
; As a conclusion, we may say that these ships having nearly the 
same proportions as the Dreadnought, and nearly the same power, 
there is no reason why the speeds should differ very much. No 
surprise is to be feared from the hulls, which have been carefully 
tried with models. The screws are the only dubious points for 
both ships. 

It is claimed that the Dreadnought reached 21-7 knots. But 
her displacement during that trial is not officially known, and she 
displaced 1000 tons more during her last trials—20-7 knots. What 
is the right displacement ’ 

In France, all the trials are made duns /es lignes Mean du plan. 
We never do a trial with the ship light. We aré wrong in this, 
because these trials at reduced displacements seize the public 
fancy, and they are a good advertisement in order to secure orders 
from abroad. 

Artillery.—The guns of the Condorcet are of quite a new type, 
whose particulars are greater length and heavier projectiles, so that 
their striking power is increased from 33 per cent. to 50 per cent., 
according to range. 

Initial 
velocity. 
n. ft. 
22 (000mim.) 0 «2 4 oc co @ 2c wo BS .. 2c BE 

Gi umm.) .. «. WB .. « DW uw se WE 487-9 

Thickness of K.C. armour pierced at different ranges are com- 

piled from Mr. Bos’s report on the Navy Estimates. 


12in. gun. 
in. 


Weight of 
projectiles. 
ib. 


. Number of Length in 
Caltbre. guns. calibres. 


i 
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yds. 
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There is only one type of steel shell, and it is both armour- 
piercing and high explosive. 

Compared with the purely high explosive shells of the preceding 
pattern, the capacity of the bursting charge is reduced by about a 
quarter. Butitmust beremembered that those preceding types were 
not strong enough, and that it was urgently needed to reinforce their 
walls, To have one type of shell is a distinct advantage, because 
with the old distinction a high-explosive shell was useless when 
striking against an armoured part, and an armour-piercing projec- 
tile gave small results against plating. Such an advantage 
counterbalances the diminution of bursting charge. 

It must be said that, as for torpedoes, there is no great advantage 
in increasing without limits the dimensions of high explosive shells. 

These projectiles have a dreadfully destructive effect upon the 
non-thickly armoured hulls, but within a limited radius, whatever 
may be the calibre of shell. Some feet apart effects of a 12in. 
shell are not more marked than those of a 6in. projectile. Such a 
fact has been proved in a conclusive way by examination of Russian 
ships like the Cesarewitch, the Orel, &c. This is one of the reasons, 
the other being that no armour-piercing effects are to be attempted 
at long ranges, which induced the French to adopt the mixed 
armament. 


hin. gun. 
in. 





The experience of all recent wars has conclusively demonstrated 
that due allowance being made for the use of high explosive 
shells, the armour-piercing effects are much below what could have 
been anticipated from proving-ground’s results, Examples of per- 
forations of armour are very scarce and quite inadequate to the 
number of projectiles which were fired and reached the foe. The 
main reason given in order to explain this fact is that the angle of 
incidence of projectiles against curved forms of belts, and especi- 
ally of turrets, is very seldom the right one, unless a very accurate 
fire at short range allows it to be secured. 

The conclusion is that at long ranges shells are almost only 
effective when acting as high explosives. It is, therefore, useless 
to have too great a calibre in order to perform such work, since 
effects of a moderate-sized projectile are—as high explosise only— 
almost as effecti e as those of big shells. 

More useful work is done by multiplying points of bursting in 
order to destroy everything which is not armoured, so interfering 
with the draught of boilers and fire controls, and in order to 
asphyxiate the men in their turrets and casemates, and to multiply 
the chances of lucky hits against muzzles of guns or in the axial 
plan of turrets. 

The size of guns must be determined by the conditions of having 
a sufficient range and a thoroughly effective high-explosive shell. 

The 240 mm. gun, whose particulars have been given, fulfils 
quite well these conditions. Speeds of four to five rounds per 
minute have been secured with single-mounted guns in the British 
Navy. Mr. Thomson said the double gun turrets of the French 
ships will be able to deliver four rounds per minute and per 
gun. Its eee is quite respectable. It has the 
very great advantage of being able to deliver many hundreds of 
rounds without undue wear. It allows a more economical regula- 
tion of firing and a more easy action against the shore. An 
admiral will always hesitate to use his 12in. guns and projectiles 
against anything else than a man-of-war. 

We quite agree that these conclusions lie mainly upon the 
ground that proving-ground results will never, by a long way, be 
reached at sea. Your reviewer does not appear to recognise that 
when he says: ‘‘A reference to the most recent range diagram 
shows that the Invincible, with her 7in. K.C. armoured sides, must 
keep at 12,000 yards distance of her prospective enemy to avoid 
being pierced by the guns of the latter if of 12in. calibre us 
the enemy mounting 12in. guns could attack her with impunity.” 
I think no naval architect and no naval officer could agree with 
such an assertion. Were it true, the British Fleet would be in a 
very bad position with the Canopus and Duncan class. The Qin. 
of the Majestic class are not better than the 7in. of the Inflexible.* 
Japanese and Russian ships would have been pulverised, and it is 
known that the artillery tire only disabled them. The only ships 
sunk by the guns had no complete be!t (Ossliaba and Rurik). 

The very fact that British builders have always inclined to a thin 
belt shows they are quite aware of that fact, and is somewhat con- 
dictory with their adoption of homogeneous armament. 

Furthermore, your reviewer is to a certain extent inconsistent, 
for after saying that the armament of the Condorcet is ‘‘ very 
inferior” to that of the Dreadnought, he tells vs that ‘future 
Dreadnoughts will probably carry a powerful secondary armament.’ 

To my mind the fighting range must be taken into considera- 
tion when comparing both ships, whose weights of armament 
are nearly equal, but utilised in different ways. At ranges over 
3000 to 4000 yards, I consider the mixed armament to be superior, 
for the reasons already given. 

Between 1900 to 2000 and 3000 to 4000 yards, I think the homo- 
geneous armament has more chances, because armour-piercing 
effects may be secured at that range, and because the artillery is 
better protected in less turrets more heavily armoured. 

At very short ranges the 240 mm. gun has good armour-piercing 
power, even against the thick plates of the 12in. barbette, and 
the mixed armament becomes again superior. ~ 

Cu. LARROZE. 

Villa Modeste, Luchon, July 12th. 


[*The Majestics carry 12in. guns, 6in. and 12-pounders; the 
Intiexibles, 9-2. Our correspondent probably means to compare 
the 12in. with the 9-2.—Ep. THE E.] 


EDUCATION AND SUCCESS. 


Srr,—I have frequently noticed that when dealing with the sub- 
ject of technical education reference is freely made to German and 
American technical education, but not a word is ever said as to 
what has been done in France, where the possession of a dip/om¢ 
is a condition s/ne qv@ von now-a-days to secure a responsible posi- 
tion. The French have been pi sin technical education, and 
the Germans follow closely, but in Germany few students trouble 
about obtaining the engineering diploma or the degree of Doctor 
of Engineering. We have come rather late in the field of technical 
education, but I must confess that what has been proposed, recom- 
mended, and put into practice, appears to me to be the best way to 
train engineers for the benefit of the country. I do not think any- 
thing further can be done than carry out the proposals that have 
appeared from time to time in your colamns. It seems to me as 
though there were technical schools enough in this country, and 
that the creation of a Chair of Engineering at Oxford will only end 
in disappointment, and train up, not engineers, but grumblers, 
or, what is called in France, ‘‘déc/ussés,” and we know what a 
danger these may constitute for a nation. 

There are thousands of cases like that of ‘‘Sceptical” and 
‘*B.Se.,” and I can well sympathise with them, for my experience 
is the same as theirs. I may not have had the same educational 
advantage as either ‘‘Sceptical” or ‘‘B.Sc.,” but until ten years 
ago was doing well, when I had to leave my situation to make 
room for one of the sons of tho boss. Ever since I have been 
looking for a suitable situation of a congenial nature, but have never 
succeeded in finding in this country anything like the position I 
had been occupying before, and I have been compelled to accept a 
position in the patent business, where you would think that to-day, 
more than ever, technical education would be of importance. I 
find, however, that this branch of the engineering profession is 
paid even worse than in Germany, and that you are no more 
thought of than a mechanic. he acquisition of the higher 
branches of sciences now so much in demand in the patent agent’s 
business is thought but little of, yet such acquisition is now of the 
greatest importance under the new Patent Law. Ss more 
than a “ smattering” of languages, but this is of no avail. I find 
no chance of utilising my linguistic knowledge, for the ubiquitous 
German is always there, so that no educated Englishman, or the 
decent foreigner, has a chance of making a living in England now-a- 
days. 

Another thing to which “‘ Sceptical” draws our attention—a 
thing which is a thorough disgrace to this country—is that a man 
of a certain age, usually the age reached when he attains his 
maximum efficiency—if I can thus express myself—should be 
unable to secure a decent situation because of some inexplicable 
reason, unless it be niggardliness, which causes the capitalist to 
employ only young heads. But youth and experience are anti- 
thetical. 1, for instance, do work to-day which I could not have 
accomplished ten years ago, and would delight in it, but I get 
neither the pay nor even the thanks, only a grunt occasionally. 

It is, however, no use complaining any longer. As this will not 
mend matters, I have come to the conclusion that we, men of 
mature years and varied or lengthy experience, should resort to 
something more practical. We see what trade unions have done 
to better the condition of the mechanic. I do not know why we 
should not associate and form a union or some kind of society to 
improve our condition. The Germans have already something 
similar, and there is no reason why we should not do the same; in 
fact, the problem is in our case simpler. We want to earn a living 
in accordance with our experience and knowledge ; we want an 
horest remuneration for our werk, and so long as we can work we 








ought not to have to beg for work, or work for a miserable pit- 
tance, as is too often the case, 

Our friend, ‘An Old Engineer,” says some good things, but | 
am at a loss to understand why that deplorable habit, cigarette 
smoking, should prejudice him against a young engineer. Never- 
theless, what ‘‘ An Old Engineer” writes is no consolation to us, 
nor does it explain why the engineering profession is to-day one of 
the worst paid. 

London, July 15th, TECHNIKUS, 


GREAT WESTERN LOCOMOTIVES. 


Srr,—In Mr. Rous-Marten’s very interesting account of the new 
four-cylinder simple engines built for the Great Western Company, 
he says the cranks are at angles of 180 deg. 1t seems to me that this 
arrangement is, in certain possible contingencies, open to objec- 
tion. For instance, in the event of any mishap to the rods 
coupling the first and second pairs of driving wheels, one engine 
will be hors de combat ; it cannot be worked as a single engine, 
It seems to me that this could be remedied by having the cranks at 
right angles, as is now the usual practice, 


London, July 15th. ROBERT SPROULE. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer-Commanders.——J. J. Stuart, tothe President, additional, 
for instruction in turbine machinery at the works of Messrs, 
Parsons and in the Newcastle district ; S. J. Drake, to the Eclipse ; 
E. Barr, to the Good Hope; H. H. Meadus, to the Wildfire, addi- 
tional, for the Endymion; and J. T. H. Ward, to the Terrible, on 
recommissioning ; E. Chisman, G. 8. Holgate, O..A. Morris, J. E. 
Haves, re-appointed to Highflyer ; E. Carter, re-appointed to the 
Alacrity ; G. W. Baldwin, re-appointed to the Terpsichore; and 
S. P. Ferguson, reappointed to the Hermione; R. Spence and 
R. W. Skelton. 

Engineer-Lieutenants.—S. M. 0. Fawckner, to the Orion, addi- 
tional, for the Foam ; H. B. Moorshead, to the Sapphire, additional, 
for the Boyne ; W. J. S. Perkins, to the Sapphire, additional, for 
the Ribble ; F. S. Moss and J. Wisdom, to the Juno; E. Wyles, 
H, J. W. Tapp, and H. B. Main, to the Good Hope; A. J. Hast- 
ings and J. K. Corsar, to the Terrible ; G. R. Byles, to the Implac- 
able; A. G. Archard, to the Sapphire, additional, for the Liffey ; 
A. G. Crousaz, to the Formidable; H. Hodson, to the Wildfire, 
additional, for the Trafalgar; H. W. Heyes, to the Skipjack ; 
G. H. Stainton, to the Circe, on recommissioning. Senior List: 
J. L. Kimber, J. A. Paterson, A. E. Everitt, E. P. St. J. Benn, 
H. E. Rock, A. Brown, J. T. C. Butland, J. Maxwell, G. H. Page, 
H. F. Smith, C. G. Ware, P. Stocker, F. J. Charlton, W. B. Hall, 
and J. J, Kirwin. 

Engineer-Sub-Lieutenant.—A. G. Jarrett, to the Good Hope, on 
recommissioning. 








THE New Soutu Dock at Carpirr.—We omitted to state in 
the article which appeared in our last issue on the New South 
Dock at Cardiff that the large import sheds were constructed by 
A. and J, Mann and Co., Limited, of 49, Cannon-street, E.C. 


THE ENGINEERING STANDARDS COMMITTEE.—The Council of the 
Institution of Civil Engineers have appointed Sir William 
Matthews, K.C.M.G., President of that Institution, to succeed 
the late Sir Benjamin Baker, K.C.B., K.C.M.G., as one of their 
representatives on the Main Committee of the Engineering 
Standards Committee. 


THE UNIVERSITY OF LIVERPOOL. —On Saturday last, at University 
of Liverpool Congregation, Sir A. W. B. Kennedy had the degree 
of Doctor of Engineering (D.Eng.) conferred on him. He was 
presented by Professor Watkinson. The degree of Master of 
Engineering (M.Eng.) was conferred on Professor Watkinson; Mr. 
J. A. F. Aspinall, general manager of L. and Y. Railway ; Mr. 
J. A. Brodie, city engineer of Liverpool; Mr. A. Bromley Holmes, 
consulting electrical engineer to the Liverpool Corporation ;. and 
Mr. J. Wemyss Anderson, Dean of the Faculty of Engineering. 


ENGINEERS FOR ALEXANDRIA MUNICIPALITY.—We are informed 
by Mr. D. E, Lloyd Davies, Engineer-in-Chief to the Alexandria 
Municipality, that the following applicants will be requested to 
interview, at an early date in England, Mr. E. W. P. Foster, 
C.M.G., member of the Alexandrian Commission, who is delegated 
by the municipality to make the final appointment :—Mr. A. G. 
Brandram, Portsmouth; Mr. Chas. S.Cole, London; Mr. W. H. A. 
Court, Leicester; Mr. S. Silver Davson, London; Mr. A. R. 
Galbraith, Portsmouth; Mr. T. W. Joyce, Dartmouth. For the 
four temporary assistant engineers for sewerage, the following 
gentlemen have been appointed:—Mr. J. Lockhart Elder, 
Nottingham ; Mr. Ernest Wilson, Wolverhampton; Mr. W. K. 
Hoskins, Southampton; and Mr. Adolf Ludin, Mannlien, 
Germany. Mr. W. Nicohosoff, of Alexandria, has been appointed 
assistant building surveyor; Mr. Charles Malaval, of Paris, has 
been appointed assistant road surveyor; Mr. Vincenzo di Pasquale, 
Rome, and Mr. David Falik, Vienna, have been appointed as 
general engineers on the permanent staff; Mr. F. Pernet, of 
Alexandria, has been appointed assistant mechanical and electrical 
engineer. On the recommendation of the Chief Engineer, the 
municipality have decided to re-advertise the appointment of chief 
electrical and mechanical engineer. The selection committee went 
to a considerable amount of trouble in examining the 500 applica- 
tions received, and the appointments have been made with the 
greatest care. The delegation passed a resolution thanking all 
candidates for the trouble they have taken in submitting their 
applications. 


BrITIsH ASssoctaATION.—The following provivional programme 
has been arranged for the Engineering Section (G) at the forth- 
coming meeting of the British Association at Leicester, which 
takes place from July 3lst to August 7th. On August Ist the 
presidential address of the section will be delivered by Professor 
8. P. Thompson, F.R.S. _ Mr. Dugald Clerk will then read a paper 
on ‘The Present Condition of Gas and Petrol Engines.” On 
August 2nd there will be a joint meeting with the members of the 
Chemical Section (B) to discuss ‘‘ Gaseous Explosions with Special 
Reference to Temperature.” On August 5th Sir W. H. Preece, 
K.C.G., F.R.S., will read a paper on ‘‘ Pupin’s Compensated Cable 
for Telephone Transmission ;” and this will be followed by a paper 
by Mr. J. T. Morris, entitled ‘‘Note on an Oscillograph Study of 
Duddell Arcs of Low Frequency ;” a paper by Mr. L. Gaster, 
entitled ‘‘ Developments in Electric Incandescent Lamps;” a 
paper by Mr. H. I. Brackenbury, entitled ‘‘ Modern Machinery 
and its Future Developments ;” a paper by Mr. J. F. Brooks, 
entitled ‘‘ A Machine for Weighing the Forces ona Cutting Tool ;” 
and a paper by Mr. R. S. Ball, entitled ‘‘ Note on the Governing 
of Hydraulic Turbines.” On August 6th Mr. J. S. E de Vesian 
will read a paper on ‘‘ Ferro-concrete and Examples of Construc- 
tion ;” Mr. W. Noble 'I'welvetrees, a paper on ‘‘Some New Uses 
for Re-inforced Concrete ;” Mr. H. T. Barnes, a paper on ‘The 
Ice Problem in Engineering Work in Canada ;” and Mr, E. G. 
Coker, a paper on ‘‘ The Equipment of the Engineering Laboratory 
of the Finsbury Technical lostitute.” On the afternoon of Friday, 
August 2ad, members of the section are invited by Mr, C. Bennion 
to a demonstration of boot and shoemaking machinery at the 
works of the Union Company, and for Saturday, August 3rd, an 
expedition over the Leicester and Swannington Railway, one of 
the earliest railways laid down in England, has been arranged for 
members of the section, 
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3000 H.P. MARINE ENGINES, AIR AND CIRCULATING PUMPS 


RICHARDSONS, WESTGARTH AND CO, LIMITED, SUNDERLAND, ENGINEERS 





3000 HORSE-POWER MARINE ENGINES. 


On the 18th April the steel screw steamer Rotterdam, 
which has been constructed by the Northumberland Ship- 
building Company, Limited, Howdon-on-Tyne, to the order 
of Messrs. Furness, Withy and Co., Limited, West Hartle- 
pool, for their Rotterdam-Baltimore line, left the Tyne on 
her trial trip. The vessel has been specially designed for 
this trade, and-is built to the highest class in Lloyd’s 
tegister. She is constructed on the deep-frame and girder 


principle, rigged as a two-masted schooner, and is fitted with | 


all the latest improvements and appliances to make her in 
every way a first-class liner. Her length is 425ft. She has 
three complete steel decks, including the shelter deck, all 
fore and aft, and has a cargo-carrying capacity of 9000 tons. 
Two thousand tons of water ballast is carried in a cellular 
bottom, and there are also a large deep tank and after peak, 
which, with the bunkers, will, it is calculated, put the vessel in 
good trim irrespective of cargo. The shelter ’tween deck is 


atranged so that a large number of emigrants can be carried. | 


The saloon accommodation is placed on top of the shelter deck, 
and the accommodation for captain, officers, and engineers is 
also in steel houses on the same deck. They are all well fitted 
out and commodious, and are heated by a steam heating 
installation. 
of what is usual. The Rotterdam has twelve derricks and 
ten powerful steam winches. Steam steering gear by Messrs. 
Hastie and Co., of Greenock, is fitted in a steel house on the 
shelter deck, and there is also a hand screw gear aft. The 
vessel is provided with a steam windlass of the latest type, 
whilst electric light has been fitted throughout the ship by 
‘essts. W. C. Martin and Co. : 


Uhe machinery has been specially designed, and con- | 
structed from entirely new patterns, by Messrs. Richardsons, | 


Westgarth and Co., Limited, Scotia Engine Works, Sunder- 
land. The cylinders are 28in., 46in., and 77in. diameter by 
54in, stroke. The go-ahead and go-astern guides are carried 
on independent front and back columns. 
three interchangeable parts, and is made of ingot steel 
throughout, whilst the bed-plate is sufficiently deep to bolt 
direct on to the 
Seating. 

The all-round reversing gear and the turning gear are 
Operated by independent steam engines, Every bearing 








Loading and discharging facilities are in excess | 


original contracts came more or less as a blow to the mining 
community. 
would have been appointed to go once again into the whole 
matter and report to the Government as to the possibility of 
obtaining sufficient labour from South African sources before 


The crank shaft is | 


top of the tank without intermediate | 


the renewal clauses of the contracts. 
Chinese would themselves have refused to serve for the second 


throughout the engine is adjustable, and easily manipulated 
while the engine is running. Steam from the low-pressure 
cylinder is conveyed to the condenser by a separate exhaust 
pipe, and space is allowed on top of the tubes for steam to 
spread the full length of the condenser ; the condenser tubes are 
packed with close-ended screwed brass ferrules and cotton 
cord packing. The pumps are worked by plate levers from 
the intermediate engine crosshead, and, in addition to the 
long links connecting the levers to the pump crosshead, an 
independent adjustable guide is also fitted. The air pump is 
of the Edwards type, whilst the circulating pump is double- 
acting, and the feed and bilge pump rams, valves, and chests 
are of gun-metal throughout. The bilge pump doors can 


| be removed without the aid of spanners. 


Steam is supplied by three boilers 15ft. 3in. diameter by 
1lft. 6in. long, having nine furnaces, and fitted with 
Howden’s forced draught. They work at 180 lb. pressure, and 
have been built to comply with the Hamburg Baupolizei and 
Lloyd’s requirements. We understand that during the trials 
the machinery worked with smoothness and efficiency, over 


| 3000 indicated horse-power being obtained with sixty-nine 


term, but should they demand the right to remain for the 
full six years, and should the owners of the mines wish to 
retain them, there arises the position that both parties to a 
contract wish to carry out the terms of the agreement and 
are prevented from doing so by the Government which laid 
down the wording of the clauses of the documents and was a 
party to all the special provisions in it. The caseof the mine- 
owners has not yet been disclosed, but it is most probable 
that the right of either the Imperial or Transvaal Government 
to interfere will be questioned. 

The cost of recruiting natives varies from £3 to £4 per 
head per term of service, the term of service being usually 
for a period of six months, so that the minimum loss by the 
mines per labourer refused the right to renew for the contract 
period of three years would be from £18 to £24. The 
labourers themselves are much better paid here than in 
China. It has been estimated that their excess earnings 
amount to at least £1 per month, or a loss per man of £36 
for his term of three years, so that the total loss by mines 
and labourers per man compulsorily repatriated would pro- 
bably amount to between £54 and £60. It is presumed that 
40,000 of the Chinese labourers would serve for the second 
period were it possible for them to doso, The grand total of 
losses to both parties to the contract in hard cash would 
amount probably to between £2,000,000 and £2,500,000. 
This is on the presumption that sufficient labour can be 
found to provide for the full mining requirements ; should 
this not prove correct, the total would be increased by the 
losses suffered by the mines through that cause. Who is‘to 
bear this loss ? 

The effect of the Government’s decision on the commerce 
of the Rand will, it is to be feared, be most deplorable. 
Labour will have to be transferred from developing to 
producing properties, and the consequent closing down of 
developing mines will reduce the earning capacity of the 
mechanics and the turnover of all classes of merchants and 
shopkeepers. All new work will come to a sharp termination. 
Struggling industries will drop out of existence. The public 
revenue will be diminished, and increased taxation will 
necessarily be imposed. Of course, it may, at an early date, 
become apparent to the Government that it cannot provide 
the mines with the necessary number of natives, and it is 
hoped that, should this occur, a change of policy will be at 
once declared, and those Chinese still in the country be 
allowed to remain. 

The one bright feature of the week, as regards the com- 
mercial community, has been the decision of the Randfontein 
Estates’ shareholders to continue the policy of the manage- 
ment by opening up their non-producing mines. This policy, 
although not in accordance with the views of some of their 
shareholders, will be a great benefit to this community. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


As previously announced, the summer meeting of the Institution 
of Mechanical Engineers will be held in Aberdeen, and will begin 
on Tuesday, 30th inst. The following papers have been offered 
for reading and discussion, and will be read as time permits, but 
not necessarily in the order here given :—‘‘ Aberdeen Harbour,” 
by Mr. R. Gordon Nicol, member, of Aberdeen ; ‘‘ Cableways used 
on Shipbuilding Berths,” by Mr. John M. Henderson, of Aberdeen ; 
‘Portable Pneumatic Tools,” by Mr. Herbert Bing, associate 
member, of Fraserburgh ; ‘‘ Granite Quarrying in Aberdeenshire,” 
by Mr. William Simpson; member, of Aberdeen ; ‘‘ An Electrically 
Controlled Single Lever Testing Machine,” by Mr. C. Larard, 
member, of London; ‘‘ Observations on Present-day Practice in 
Jute Preparing and Spinning,” by Mr. D. J. MacDonald, member, 
of Dandee. The following paper has been accepted for publication 
in the “‘ Proceedings” :—‘* Watt Dredger Engine at Dundee,” by Mr. 
George C. Douglas, member, Dundee. The following outline pro- 
gramme has been arranged :— 

On Monday, 29th July, the secretaries’ office will ve open from 
3 p.m. to 6 p.m. in the Portrait Gallery of the Marischal College of 
the University, for the registration of addresses, issue of badges, 
&c. Members’ letters may, if desired, be addressed to ‘‘The 
Institution of Mechanical Engineers, Marischal College, the 
University, Aberdeen” ; but preferably, for members’ own con- 
venience, to their respective hotels. Mr. William Simpson, 
member, of Aberdeen, kindly acts as honorary local secretary. 

On Tuesday, 30th July, at 10, the Lord Provost, Sir Alex- 
ander Lyon, the Magistrates and Town Council of Aberdeen, and 
the members of the Reception Committee will welcome the 
President, Mr. T. Hurry Riches, and the Council and members of 
the Institution, in the Mitchell Hall of the University. Papers 
will then be read and discussed. In the afterooon there will be 
alternative visits either to the Docks and to Girdleness Lighthouse, 
a portion of the party visiting the Fish Hatchery at the Marine 
Laboratory of the Fishery Board for Scotland, others visiting 
Messrs. Harpers’ Ironworks ; or to the Great North of Scotland 
Railway Works and Messrs. Thomas Tait and Sons’ Paper Mills at 
Inverurie, by special train. In the evening at 7 for 7.30 the 
Institution dinner will be held in the Town and County Hall, 
Aberdeen. 

On Wednesday, 3lst July, the morning will be devoted to the 
reading and discussion of papers, and in the afternoon there will be 
visits to Messrs. John Fyfe’s Kemnay Granite Quarries, by special 
train; to Old Aberdeen to the Cathedral, King’s College. Brig o’ 
Balgownie, and the new Bridge of Don ; to Messrs. Alex. Pirie and 
Sons’ Stoneywood Paper Works, Bucksburn ; or to Regent Swing 
Bridge and Pontoon Dock. In the evening there will be a 
conversazione in the Art Gallery, Aberdeen, by kind invitation of 
the Aberdeen Reception Committee. 

On Thursday, lst August, there are two alternative visits, one 
to Peterhead and Fraserburgh, where the Admiralty Harbour of 
Refuge Works will be inspected, and a visit paid to the Con- 
solidated Pneumatic Tool Company’s Works; or to Ballater and 
Balmoral. 





revolutions, with less than 2in. of draught at the fan, whilst 
a mean speed of 12} knots was obtained. 

We give two views of the engines in our Supplement, 
and a view of the pumps on this page. 








NOTES FROM SOUTH AFRICA. | 

(By our South African Representative. ) | 
JOHANNESBURG, June 17th, 1907. 

THE announcement that the Government intend to refuse 

to allow the Chinese labourers to renew their three-year 

indentures for the second term which was arranged in the 


It had been anticipated that a Commission 


the policy was announced. It remains to be seen whether 
the mining houses will test the validity of the cancellation of 
It may be that the 





On Friday, 2nd August, members may either visit Bullers of 
Buchan and Cruden Bay, Dundee, where they may visit in the morn- 
ing Messrs. Malcolm, Ogilvie and Co.’s Jute Works, or Messrs, 
Thomson, Shepherd and Co.’s Jute Works; and in the afternoon 
the Dundee Floorcloth and Linoleum Company; Messrs. James 
Keiller and Son’s Confectionery Works; or Messrs. Gourlay 
Brothers and Co.’s Shipbuilding and Engineering Works. 


cas 
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A DEVICE has recently been patented for protecting 
passengers from injury whilst in the act of boardirg or leaving 
tramears. The invention consists of a simple and automatic 
arrangement which prevents the motorman from starting up whilst 
passengers are in the act of boarding or leaving a stationary car. 
The car step, states the E/ectrival Times, is hinged to allow of a 
rising and falling movement through about jin., and is sensitive 
to the weight of the passenger. As a passenger places his foot on 
the step, the drop caused there>y actuates an electrical—or 
mechanical—connection to the motorman’s controller, which locks 
a catch, holding the controller handle at the ‘‘ off” position only 
until it is released, which occurs immediately the passenger has 
left the step in alighting or mounting on the platform. The car 
therefore cannot be started until the step returns to its original 
position, 
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RADIAL DRILLING MACHINE 


| award of the Arbitration Court will be carried out by employers, 


JOHN STIRK AND SONS, LIMITED, HALIFAX, ENGINEERS 





| 
| 














RADIAL DRILLING MACHINE. 


A RADIAL drilling machine, in the design of which it has 
been the aim of the makers—John Stirk and Sons, Limited, 
of Halifax—to embody the most modern improvements in 
drilling machine construction, so that while being rigid and 
massive in its details so as to withstand the heavy feeds 
for which it is intended, it might be easy to handle in all 
its motions. 

It will be seen from the engraving that some of the wheels 
are entirely encased. The first driving wheels run in an oil 
bath. All the mitre wheels and all the feed wheels are of 
forged steel. The spindle is 24in. diameter, and is bored to 
receive a No. 5 Morse taper shank. It is carried in a bush 
which revolves in phosphor bronze bearings. The main 
driving wheel is placed near to the lower bearing, so as to 
drive the spindle as near to the work as possible, and the 
spindle is placed close in to the arm, so that the twisting 
stress on the arm is kept down to a low limit. The 
carriage rests on flat surfaces on the arm, and may be 
locked in position by a handle at the right-hand end of 
the carriage. The vertical handle on the left of the 
carriage operates a clutch which causes the spindle to be 
driven through single gear at a quick speed, or through 
double gear at a slow speed. Another lever on the right 
hand operates a reversing motion, having positive clutches of 
a special design, so that the motion of the spindle may be 
stopped, started, or reversed without shock while the spindle 
is running at high speeds. 

There are four positive speeds to the spindle—viz., ,,in., 
dyin , psin., and ;};in. per revolution of spindle, and these 
are operated by means of a small crank handle at the left 
hand of the carriage. The spindle has a rack feed and is 
balanced. The worm wheel has a lever, so that it may be 
disengaged and leave the spindle free to follow a tap when 
tapping A further movement of this lever throws a quick 
motion into gear, so that the one hand wheel which is used 
for a fine adjustment of the spindle may also move the 
spindle quickly up or down. The arm rests on a ball bearing, 
and inay be elevated, if required, for a distance of 12in. 

The machine is driven through a belt running at a constant 
speed, and through a gear-box, giving nine changes of speed 
operated by two handles. The spindle thus has 18 changes 
of speed, varying in geometrical progression from 680 down 
to 20 revolutions per minute. All these changes can be made 
instantly without moving the belt on to the loose pulley, and 
without shock. When the two handles on the gear-box are 
in a vertical position, the driving is at the slowest speed, 
and driving takes place through a silent pawl arrangement. 
When the levers are moved either tothe right or left clutches 
are operated, and quicker running wheels come into gear. 
The pawls working in the slower-running wheels are auto- 
matically disengaged, and run idly without any click or 
noise. The driving pulleys are 10in. diameter, receive a 34in. 
belt, and run at 625 revolutions per minute. 

Under testing conditions the machine, when driven by a 
30 horse-power motor, has sent a lin, diameter drill through 
mild steel 34in. thick at the rate of 8in. per minute, and 


through cast iron 3in. thick at the rate of 12in. per minute. | 


These speeds were, the makers inform us, the limits of the 
drills and not of the machine. The weight of the machine 
is 33 tons. 


who have no desire to reduce wages, or in any way redace the 
status of those employed in the coal lumping industry.” 

In the annual statement of the Department of Public Works 
the Acting Under-Secretary, Mr. W. 8. Hanna, states that the 
total expenditure during the year amounted to £1,752,542, and 
the total cost of administration for the year amounted to £212,214, 

An amount of £497,061, exclusive of salaries, &c., was expended 
on roads and bridges. The total road mileage on schedule was 
33,977 miles. Since this report was published a system of local 
government has been enacted, whereby the State of New South 
Wales, outside the boundaries of the City of Sydney or of any 
municipality incorporated under the Municipalities Act of 1897, 
nor within the western division, has been divided into locad 
government areas called ‘‘ shires.” This will in future relieve the 
Pablic Works Department from the operation of the roads and 
bridges work throughout the country, except in the case of 
national works. The passing of this Act will involve a consider- 
able alteration in the constitution of the department. 

The cataract dam contract in connection with the Sydney water 
supply has been proceeding satisfactorily without intermission, 
and on June 30th last the contract for £147,000 had been more 
than half completed. When completed the capacity of the reser- 
voir will be about 21,000,000,000 gallons, and the estimated cost 
£341,550. Expenditure to date has been £245,405. Expenditure 
on harbours and rivers amounted to £177,978. In addition to the 
maintenance of.the bar .and river channels a large amount of 
dredging was carried out in branch creeks, and the cost of this 
will in some cases be recouped by payment from adjacent owners 
of a tonnage rate on produce shipped, The cost of working the 
different classes of dredges is shown in the table below 

Preparations have been going on for some considerable time past 
in the erection of a blast furnace.and converters at the Lithgow 
ironworks, about 94 miles from Sydney, The blast furnace has 
now been completed. A private test has heen made at which the 
smelting gave satisfactory results. The official opening takes place 
in about a week’s time. 

New collieries are still being developed on the Maitland, N.S.W., 
coalfields. As the coal is mined from tunnels in that district, « 
great saving is effected in winning the same. The Caledonian 
Coal Company has opened up a second collicry near Aberdare. 
‘wo tunnels have been put in on a grade of 1 in 10, and these have 
tapped the coal seam, which is 34ft. 10in. thick, and of the best 
quality. Jeffrey coal-cutting machines are installed in the 
mine,-and are worked from a Thompson-Houston dynamo. 








THE IRON,..COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Threatened Coal ‘‘ Boom.” 

IRONMASTERS are becoming increasingly uneasy regarding 
the coal outlook. According to coal middlemen, this week there 
is a very real danger of a coal ‘‘ boom,” and if the record prices 
which obtained in 1900 are not reached, next autumn and winter 
values will, it is feared by some sellers, come close to them. 
Prospects in the coal trade are declared to be serious alike for the 
iron trade and for railway and gas companies. Present prices, it 
is believed, are assured up to the end of August, but another rise 
is expected to occur about September and another before Christ 
mas. The rise was perhaps first occasioned by the ‘‘ boom” 
conditions in the iron trade, but since then other equally powerful 
causes have operated to send up the market. One of the leading 


| influences, and one which still operates powerfully, has been the 
| continued applications for advances in wages by the colliers. 


The 


| nominal rate of wages now stands at 50 per cent. above the 188% 


NOTES. 


IMPROVEMENT in trade has the constant result that | 
there is an upheaval in the labour ranks, not necessarily for an | 
advance in wages, but something that will drive trade away. This | 
periodic occurrence has recently taken place among the coal 
lumpers in Sydney. Some time ago ‘one of the foremen gave | 
evidence before the Arbitration Court which the men considered | 
was against them ; they determined to go out on strike until the | 
foreman was removed from his position, the men stating that this | 
foreman made them work too hard. As the union rules, which are | 
governed by the Act, provide for the maximum weight of baskets, 


AUSTRALIAN 


Ladder Dredge Expenditure 


Dredge. Where working. Material lifted. 


| standard, and wages are now closely approaching the maximum 


fixed by the Conciliation Board agreement. 


Pig Iron Firm. 

Pig iron makers to-day (Thursday) in Birmingham refused 
to make concessions, and they were assisted in their attitude by 
the improvement reported in Cleveland warrants. There has been 
very little movement in pig iron for several weeks past, and, on the 
whole, the quotations of the last fortnight or so were repeated 
to-day. Inno case was there any suggestion that makers were 
short of orders. Some, indeed, reported that they still found difti- 
culty in keeping pace with demand. There is no sign of over 


Pence) Cost per | Cost per 
per hour /|~ hour 
ton. dredging.|workiny. 


for Year ended June, 1906, 


Hours 
work- 
ing. 


Hours 
dredg- 
ing. 


Expendi- 
ture. 





Sampson. Newcastle Mud 


Newcastk } Newcastle .| Mud and sand 


Hunter. Newcastle Mud and sand .. 





Neptune. Newcastle Sand and mud .. 


Jupiter . Newcastle Sand and shingle 


Antleon Camden Haven, Clarence River, &c.| Sand, gravel, stone.. 


Groper . Macleay River Ee Sand, clay, mud 


Glaucus. Newcastle .| Sand 


Sand Pump Dredge Expenditure. 


s.d.| £8. d. 


£8. d. £ 
3321 4826 | 4938819 7 1-64; 1-9 9{| 1 O¢ 


724,350 
76 |. 118 


| 


830,500 3625 4897 | 6088 5 6) 1- 


1620 2418 | 3399 15 





..| 287,560 


| 4986 
| 3089 


252,200 


380,100 771 2416 
248,500 


180,960 


680 2866 | 5694 


! 
108t 2414 8608 13 


961,600 1055 | 2418 








Hunter River . Sand, mud, and clay 


Botany Bay, Wagonga River .. Sand, stones, and mud ., 


Bellinger River 


Grab Dredge Expenditure. 


Kappa .. Shoalhaven 


et as 


..| Rock, sand, gravel, coal 


Newcastle ..| Rock, mud, sand 


Upsilon ..| Newcastle af Ballast, stone, sand 


the actual distance the men have to walk with their loads and are 
hedged round with other precautions, no legitimate grounds are 
left open for a dispute, yet a fortnight ago over 800 coa] lumpers 
in Sydney went out on strike. Although the unicn leaders opposed | 
this action, the men insisted, and the result of the Arbitration Act 
is again a dead letter. 

A rather novel advertisement has been lately appearing in the 
Press for non-union coal lumpers as under:—‘‘Coal lumpers 
wanted under individual agreement. Wages ls. 7 hour day 
or night. Half-hour smoke-oh’s at 3 to 3.30a.m.; 5.30 to 6 a.m.; 
11 to 11.30 a.m.; 4 to 4.30 p.m.; 9 to 9.30 p.m. During which no 
work is called for, but full payment is made, All conditions of the 


. Sand, gravel, shell and quartz 


Combined Grab and Sand Pump Dredge Expenditure. 
I g f 


101,614 1322 | 2416 | 191610 6 4-58 | 19 


1641 | 2467 | 2076 4 0/ 4-09) 1 5 


1227 


121,708 


105,704 2328 | 199717 5 i 112 


6 17-96 | 017 


£90 2 


1084 | 2696 


11,890 
27,590 
72,685 


4276 | 4878 | 156610 7 13-63) 0 
| 


3334 | 4712 | 162015 3/5-35| 0 





supply in any direction, notwithstanding the recent blowing in 
of one or two additional furnaces. Most of the furnaces continue 
greatly in arrear with deliveries. Quotations are strong: 
Staffordshire forge qualities, common, 59s.; part-mine, 61s. to 
63s.; best all-mine, 87s. 6d. to 92s. 6d.; cold blast, 115s.; North- 
amptonshire, 60s. to 61s.; Derbyshire, 62s. to 63s,; North 
Staffordshire, 63s, to 64s. 


Bar Iron and Sheets. 
The week succeeding the quarterly meeting has brought 
no change in marked bar prices. These continue at the £9 basis, 
and are in regular request, the Earl of Dudley’s L.W.R.O, iron 
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still commanding £9.12;. 61. per ton. North Staffordshire crown 
hars realise £8. The supply of this iron is taken up chiefly by the 
‘Lancashire and Yorkshire markets, where the inquiry is reported 
to be much more active than in the Midlands. There is a slight 
improvement, if any change, in the common bar trade of the 
South Staffordshire makers, Still, hurdle qualities are obtainable 
at £7 2s. 6d., which cannot be regarded as other than a very lean 
tigure, with pigs and coal at their present high price. Merchant 
qualities are quoted £7 53. to £7 103. per ton at maker’s works, 
and special brands go up to £7 12s, 6d. and £7 15s. per ton. A 
better report may be made of galvanised sheets. The home and 
export demand is improving, and on the strength of this improve- 
ment a premium of 2s. 6d. per ton on the Association standard is 
now being demanded in some cases. Thus the minimum has been 
raised from £13 17s. 6d. to £14, an experience rather unusual of 
late. ‘There is also more inquiry for black sheets, but quotations 
have not at present responded. These remain at: Singles, £8 10s. 
to £8 12s, 64.; doubles, £8 12s. 6d. to £8 15s., and lattens £9 5s. 
tou £9 7s. 6d. The Tinned Sheet Iron Association have officially 
re-affirmed prices on the basis of £34 per ton for best charcoal 
sheets, aud £32 for best cokes. The same body announce Stafford- 
shire charcoal tin-plates, I.C. quality, at 26s. to 32s. per box. 


Japanese Orders. 


There were some very satisfactory orders for best bar iron 
to-day. One of the leading tirms took a good contract for bars 
from a Japanese agent, who asked the option of enlarging by a 
given date. Prices of best iron are not unlikely to advance soon. 
If the price of coal keeps up, and if, as is expected, next week's 
wages declaraton gives the ironworkers an advance, a rise in the 
leading brands of iron may be expected to follow. 


Steel Active. 


Steel is the most active department of the market. The 
majority of the makers report themselves busy, and there are no 
offers of foreign steel, either American or German, to disturb the 
market. Steel bars and billets still command good prices, but 
there is just now a wider range of quotations than recently. 
Welsh steel is the dearest, at from £6 5s. upward: per ton for 
billets, delivered Birmingham, a price which is too high for 
business, Other makes are not sodear. Some consumers assert 
that they can buy at a little over £6 per ton. The general range 
of steel quotations, however, may be mentioned as :— Bessemer 
billets, £0 53. to £6 7s. 6d.; Siemens billets, £6 7s. 6d. to £6 10s.; 
mild bars, £8 to £8 5s.; girder plates, £8 to £8 5s.; boiler plates, 
£9 4 6d. to £9 53.; joists, £7 5s. to £7 7s. 6d.; angles, £7 5s, to 
£7 10s, 


French Motor Building in Birmingham. 


In spite of the great development of the British motor car 
industry during the past two years, certain of the French manu- 
facturers are making strenuous efforts to maintain their ground 
here. A remarkable instance in point is furnished in what is going 
on in Birmingham. The Lorraine Dietrich Company, of Lorraine, 
has recently acquired the works and plant at Bournbrook, 
Birmingham, of the Ariel Motor Company, a concern originally 
promoted by Components, Limited. Here the Freach company is 
carrying out extensive alterations and enlargements, and is said, 
indeed, to be trebling the capacity of the works, with the view of 
ultimately employing something like 1000 hands. 


No State Competition. 


Birmingham manufacturers learn with much satisfaction 
this week of the report of the Special Committee appointed by the 
‘Treasury upon whether Government factories can be advantageously 
replaced by ordinary producers. While reporting in the negative 
upon this point, the Committee are equally determined in their 
upposition to any proposal for the Government entering into com- 
petition as producers with private manufacturers. 1t had been 
suggested in some quarters that to keep the Government ordnance 
and some other factories in a condition for maximum outputs upon 
emergency, the working staffs should be permanently increased, 
and the excess labour and plant employed in the production of 
wanufactures which could be sold in the open market. ‘The Com- 
mittee state that any such step would involve an unjustifiable 
interference witb private enterprise. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, July 18th. 
**Bear” Position Apparently Justified. 

ALTHOUGH there was a large attendance on the Man- 
chester Iron ‘Change on Tuesday, it could not be said that the 
business passing in pig iron was either large in volume or of any 
great financial adva: tage to sellers. For some time past the bears 
have evidently had almost their own way. The course of business 
in warrants has been to some extent interfered with by the Glas- 
gow holidays. and although there has naturally been some 
disparity in prices as compared with London, it would appear at 
the time of writing that the two markets have come more into line 
with each other during the past few days. Locally, makers 
are more disposed to meet the ideas of buyers, They 
are getting anxious as to the future, and in the face of 
absence of American demand, are granting concessions for 
both prompt and forward business. Merchants are also meeting 
inquiries as far as possible, and there is considerable competition 
for the comparatively small orders which are being given out. As 
to the future, opinions are variable, but the balance is in favour of 
lower prices. While for prompt delivery quotations are 6d. to Is. 
per ton lower, for forward, shillings per ton are freely discussed, 
and even the possibility of American pig iron being ‘‘ dumped ” 
down at the Manchester docks is regarded in some quarters with 
increasing anxiety. In the meantime Scotch iron maintains high 
figures as compared with the English product. Both Lincolnshire 
and Derbyshire were obtainable at lower figures, but in Scotch 
there was not much change. Staffordshire was held for late rates, 
but hematite, West Coast, ruled high comparatively. 


Forge Iron. 


; There were fair inquiries on the market for this class of 
iron, but buyers and sellers were wide apart in their ideas, in many 
cases to the extent of several shillings per ton. In some instances 
tnakers are offering at figures which a couple of months ago would 
have been thought impossible. 


Finished Iron. 
There is a slight weakening in this department, although 
we cannot hear of much change in quotations. 
Steel. : 


_  Tancashire billets are reported lower, but we could not 
obtain any information, sellers’ agents being reticent. No doubt 
the larger quantity of foreign stuff offering has influenced a 
change, Bars arein buyers’ favour. Plates quiet. 


Copper. 


_ ‘The collapse in the raw metal has to some extent affected 
the finished article. Sheets are £2 per ton and tubes td. per Ib. 


lower all round. Ingots, &c., also fell in a corresponding degree. 


Sheet Lead. 


Fair demand, about 10s. per ton higher. 
Tin, 


Ingots were about £4 per ton lower as compared with last 





week, and, judging from th2 course of .he market, the decline has 
not beenjstopped. 


Quotations. 


Pig iron: Lincolnshire, No. 3 foundry, 65s. 6d.; Stafford- 
shire, 63s, 6d. to 64s.; Derbyshire, 65s.; Middlesbrough, open brands, 
66s. 1d. Scotch: Gartsherrie, 77s.; Glengarnock, 75s. to 75s. 6d. ; 
Eglinton, 73s. 6d.; Dalmellington, 723. 9d. to 73s., delivered 
Manchester. West Coast hematite, 8ls.; East Coast ditto, 
8ls., both f.o.t. Scotch, delivered Heysham: Gartsherrie, 
74s, 9d.; Glengarnock, 72s. 9d. to 73s. 3d.; Eglinton, 71s. 3d.; 
Dalmellington, 70s. 6d. to 703. 9d. Delivered Preston: Gart- 
sherrie, 76s.; Glengarnock, 74s, to 74s. 6d,; Eglinton, 72s. 6d.; 
Dalmellington, 71s. 9d. to 72s. Finished iron: Bars, £8; hoops, 
£8 7s. 6d.; sheets, £8 15s. to £9. Steel: Bars, £8 to £8 5s.; 
hoops, £8 15s.; sheets, £9 to £9 5s.; boiler plates, official, 
£9 2s. 6d.; plates for tank, girder, and bridge work, £7 lds.; 
English billets, £6 2s. 6d. to £6 7s. 6d.; foreign ditto, £6. 
Copper: Tough ingot, £100; best selected, £100 103. per ton; 
sheets, in quantity, £112 per ton ; small lots, 14d. per lb.; 
seamless copper ‘abin 13d.; seamless brass tubes, 10d.; condenser, 
lld.; brass wire 9}d.; rolled brass, 9d.; brass turning rods, 9d.; 
yellow metal, 8d. perlb. Sheet lead, £24 10s, to £25 per ton. 
English tin ingots, £186 to £188 per ton. 


The Lancashire Coal Trade. 


There was a good attendance on the Coal Exchange. The 
present brilliant weather is affecting the demand for household 
coal, but quotations are unchanged. In bunkering coal there is a 
free offering, but coalowners are not inclined to grant any conces- 
sions in price. On the other hand, there is a tendency in the other 
direction. Meantime, prices are generally in sellers’ favour. 


BARROW-IN-FURNESS, July 18th. 
Hematites. 

A stronger tone is reported in the hematite iron trade, 
although the actual business done during the week has been 
smaller than last week. There are evidences of strength, however, 
in the firmer position which the great clearance of stocks has 
placed makers. Warrant stocks show a further decline this week 
of 1365 tons, and now the stocks stand at 19,012 tons, compared 
with 72,000 tons in the beginning of March. On the other hand, 
there bas been an equally large clearance of makers’ stocks since 
the beginning of the year, and makers have now not much metal 
in hand, and they are not in a position to quote for the delivery of 
any prompt iron. This position makes it certain that prices of 
hematite iron will be well maintained for some time to come. 
With the present demand, and with the certainty of a very 
full list of orders in the near future, not only on home, 
but on American and continental account, there is every 
reason to expect not only the maintenance of prices but 
an improvement in the near future. There are thirty-six fur- 
naces in blast in the district, and about three others are being 
prepared to go into blast at an early date. The difficulty hitherio 
has been to secure a plentiful supply of raw materia], but so far as 
iron ore is coneerned there is now a fuller supply, and itis expected 
there will be no real difficulty in getting an adequate delivery ofcoke 
to keep a few additional furnaces in blast. A very good demand 
is maintained for special classes of hematite, and it is likely that 
this business will grow, while the trade in ferro-manganese ani 
spiegeleisen is very satisfactory. Several large cargoes of 
manganiferous ores have Jate!y been imported into Barrow for 
these trades. Orders for charcoal iron are numerous, and there is 
every reason to expect a continued good demand for this very 
high priced product. Iron ore is in good demand at about 18s. 
per ton net at mines. 


Steel. 

There is remarkable steadiness in the stee] trade of th.§ 
district, and the demand for heavy classes of metal is well main- 
tained, and there is the certainty of firmness in prices, as the cost 
of pig iron always ru‘es the rate at which finished steel can be sold. 
The mills are employed night and day, and this represents a very 
large production. Merchant steel is in poor demand, and the mills 
are not working quite half time. Steel foundries are well em- 
ployed, and chilled iron castings are in good demand. 


Shipbuilding and Engineering. 
There is reason to expect a busier time in shipbuilding, as 
some good orders are likely to be placed at Barrow. Engineers are 
busy in all departments. 


Shipping and Coal. 

The shipments of iron and steel from West Cost ports last 
week were 17,586 tons—iron 6653 tons, and steel 10,733 tons—an 
increase of 3423 tons on the same wesk of last year, which totalled 
13,963 tons. The shipments of the year aggregate 506,344 tons, 
as against 429,295 tons for the ae period of 1906—an 
increase of 77,049 tons. Coal and coke are dear, and there is no 
prospect of cheaper supplies, as the orders given out are plentiful, 
and quite up to the capacity of colliery proprietors to deal with. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Business Situation. 

THERE is very little change to note in the general con- 
dition of the coal, iron, and steel trades. All kinds of coal are in 
good demand, thouzh the change to summer-like conditions this 
week is certain to tell on the consumption of domestic fuel. The 
heavy industries are steadily employed in nearly all the leading 
departments, although the new business comirg forward is not 
quite so heavy in certain branches as could be desired. Pig iron 
is scarce, and markets consequently firm. The lighter crafts, more 
especially in silver and plating manufactures, are not generally 
busy, though some improvement is reported in several directions. 


House Coal. 

We mentioned last week that in consequence of the new 
basis of rates for coal conveyance adopted by the railway com- 
panies, followed by the withdrawal cf the 2 cwt. per wagon 
formerly allowed by colliery companies for wastage, the Sheffield 
Coal Merchants’ Association had decided to advance retail prices 
by 6d. per ton. The merchants’ advance, we are informed, came 
into operation on the 15th irst. There was considerable stocking 
by local householders prior to that date. A continuance of the 
fine weather which §as obtained during the week so far will no 
doubt affect the market in fuel for household purposes. 


Steam Coal. 

For South Yorkshire brands there is no indication of any 
weakening in the market either at home or abroad. Though rail- 
way companies still continue to purchase freely in the open market, 
the coalowners express no anxiety as to the delay in the renewal of 
half-yearly locomotive coal contracts. Owing to the heavy require- 
ments of the shipping trade, there is but little difficulty in disposing 
of the surplus steam coal. Prices are firm, 12s. to 12s, 6d. per ton 
at the pits being readily obtained. The colliery companies adhere 
to the price decided upon for the new locomotive contracts—12s. 
per ton—contending that the condition of the trade justifies the 
advance represented by that figure. 


Gas and other Coal. 
A fair business is doing at the gas coal pits. A consider- 
able tonnage is being forwarded to Hull for shipment to the London 





gas companies, several of which are entering on their new.con- 
tracts. ‘The new rates are generally about 23. 6d. per ton more 
than those of last year. Small coal, slack, and smudge are still in 
extensive request, and former quotations fully maintained. Coking 
fuel very active, and certain to continue so, on account of the 
increase in patent coke ovens. For engine fuel there is also'a good 
market, and former prices are easily maintained, with no prospect 
of any change in the immediate future. 


Coke. 

Lincolnshire, Derbyshire, and other large smelting dis- 
tricts are receiving heavy consignments of coke. Though the 
production ix large, and constantly increasing, it is met by the 
demand. Prices are maintained at 17s. to 17s. 6d. per ton at the 
ovens ; steel melting coke, 25s. to 27s. per ton. 


Iron. 

No change in official quotations for this district has fol- 
lowed the quarterly meetings, and none was expected. With the 
make of pig iron so well sold forward, no lowering of values could 
be looked for. All the producing companies in our local iron dis- 
tricts are fully sold for immediate delivery—several for a consider- 
able time ahead. Quotations thus keep very firm at rates already 
given, viz :—Lincolnshire, No. 3 foundry, 64s. 6d. per ton ; No. 4 
foundry, 62s. 6d. per ton; No. 4 forge, 6ls. 6d. per ton; No. 5 
forge, mottled, white and basic, 65s. 6d. per ton. Derbyshire, 
No. 3 foundry, 63s. per ton; No. 4 forge, 60s. per ton; bars, 
£8 53. to £8 10s. per ton; sheets, £9 10s. to £10 per ton. Hema- 
tites, West Coast, 91s. to 933. per ton; East Coast, 83s. to 90s: 
per ton, delivered in Sheffield and Rotherham, East Coast subject 
to 2} per cent. 


Steel. 

The steel manufacturers are well employed in all their 
leading qualities, a continued feature of business being the excep- 
tionally good demand for the higher classes of steel. The activity 
formerly reported in high-speed steel is fully maintained. Steel 
for railway manufacture is also in gratifying request. The special 
steels used in motor car manufacture are in increasing demand. 
This comparatively new department of the steel industry has 
received great attention from our principal steel firms, and the 
growing business proves the success which has attended their 
efforts. 


Weges in the Engineering Trade. 

Some time ago the engineering employers offered an 
advance of ls. per week to members of the allied trades in 
Sheffield. The increased rates were paid on the 13thinst. The 
National Union of Gasworkers and the National Amalgamated 
Union of Labour combined in a movement to increase the wages of 
the labourers. The Employers’ Association were asked for an 
advance of 2s. per week on time and 5 per cent. on piece rates. 
The employers replied to the effect that while not prepared to 
grant any general advance in wages, they were prepared to recom- 
mend the firms in their federation to give special consideration to 
the lowest paid men as represented by these unions. As a result, 
the Employers’ Association are to concede an advance of 1s. per 
week to those labourers ‘‘ whose rate does not eaceed 20s. per 
week.” 


Davy Brothers, Limited. 

At the annual meeting cf the shareholders of Davy 
Brothers, Limited, Park Ironworks, held at Sheffield, on the 16th 
inst., Mr. A. J. Capron, the managing director, gave some detuils 
with regard to the company’s work during the past twelve months, 
and particularly the success which they had achieved in 
rapid action forging presses of all sizes, and also the success which 
had attended the many installations of the Ellis and Eaves 
induced draught wherever it had been introduced. Mr. Capron, 
however, pointed out that the operations of the company had 
been rily less successful than would otherwise have been 
the case on account of the large advance which had taken place 
in the price of raw materials, whereas the price of the finished 
articles comprised in the company’s products had remained 
stationary, or been actually lower. The improvements, however, 
which had been effected in the plant and machinery of the works 
had enabled a larger output to be made and handled at relatively 
less cost, thus leading to the improved result shown in the balance- 
sheet. 





Turkish Customs Duties Increased. 
The Board of Trade has notified the Sheffield Chamber of 
Commerce that as from the 12th inst. the Turkish Customs duties 
will be increased from 8 per cent. to 11 percent. ad valorem. 


Appointment of Borough Engineer for Rotherham. 
Mr. Ernest B, Martin, Assoc. M. Inst. C.E., deputy city 
engineer, Leeds, has been appointed borough engineer of Rother- 
ham, at a yearly salary of £500. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Trade Position and Prospects. 

THOUGH the improvement in the iron and steel industries 
has been in progress since 1904, the general opinion among business 
men in this district appears to be that it will continue to be good 
over this year, and there are no indications that any move on the 
down grade has commenced. Producers in nearly all branches are 
as well supplied with orders as ever they were, and in most depart- 
ments they can hardly satisfy the demands made upon them. It 
is true that in the pig iron trade of the Cleveland district the ship- 
ments this month are not so good as they were in the spring 
months, and the depletion of the stocks is going on at a slower rate, 
but that is the state of affairs in every July and August ; they are 
quiet shipping months, and there is reason to believe that the 
autumn will ke almost as brisk as the spring has been. There is 
more confidence shown by traders in regard to the future. This 
month the pig iron warrant market is more favourable to the 
sellers, and the ‘‘ bears ” for the time being have not got the upper 
hand. On the contrary, there is a strong ‘‘ bull” party among the 
speculators, and they are disposed to keep the iron they hold in 
the expectation of better prices being realisable. The warrant 
market has therefore become steadier than it has been for the last 
two months, and consumers are more inclined to buy. 


Cleveland Pig Iron. 

Certainly the inquiry this week has become more active 
for Cleveland pig iron, and some fair orders have been placed, but 
the buying for autumn delivery will probably not come on until 
next month. The price of No. 3 Cleveland G.M.B. pig iron has 
this week been about 57s. 3d. per ton for early f.o.b. delivery, 
though some busiaess was done on Monday at 56s. 9d. Cleveland 
warrants have been as high as 56s. 9d. cash buyers, but on Wed- 
nesday closed at 5ts. 64d. No. lis at 62s. 3d., No. 4 foundry at 
56s. 6d., and No. 4 forge at 55s. 9d. It must be reported that the 
lower qualities of Cleveland pig iron are more plentiful than they 
have been for months, the reason for that being the damping down 
of most of the furnaces on Teesside for the day on which the blast 
furnacemen held their demonstration last month at Guisborough. 
That not only lessened the production, but it has also had its effect 
on the quality of the pig iron made. Some of the furnaces have 
not yet even got back to steady working, and are producing more 
of the lower qualities than they did for months. The prices of 
these lower qualities are not so near that of No. 3 as they were 
previous to last month. Mottled and white iron are still not 
readily obtainable. 
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American Demands for Pig Iron. 

It would almost appear that the American demand for 
Cleveland pig iron has come to an end. There is little or no 
inquiry now, and it would seem as if the American production is 
equal to American requirements, so that there is no necessity fr 
sending abroad for pig iron. Only one cargo, and that of 5000 
tons, has this month gone from the Tees to America, whereas last 
month the quantity despatched was over 42,000 tons. Another 
steamer, the Malinhead, has been chartered to carry 4000 tons from 
Middlesbrough to New Orleans, the rate of freight being 83. per 
ton. The demand from the United States for Cleveland iron has 
bsen exceptionally strong since last October, since when nearly 
300,000 tons have been sent to them, and this hascontributed most 
to reducing the stock in Connal’s from 598,955 tons on September 
30th to 248,291 tens on Wednesday last, a decrease of 350,000 tons 
in about nine months, 


Hematite Pig Iron. 

The makers are in a very good position, all being well 
supplied with orders, and without stock, while prospects are 
encouraging. Thus producers have no difficulty in maintaining 
the comparatively high prices that are ruling in their branch. No 
one is ina hurry to sell East Coast hematite iron, and the leading 
makers quote 82s. per ton for mixed numbers, but generally 81s. 6d. 
will be taken, and less will not be accepted by second hands Thus 
they are doing a good deal better than those who are producing 
ordinary Cleveland iron, but then they do not suffer from the 
operations of the speculators, and there is no stock of hematite in 
the public stores. The price of Rubio ore is somewhat high— 
22s. 6d. per ton, c.i.f. Tees—but consumers have good contracts 
running for supplies of materials, and thus are under no necessity 
to buy just now. Though coal is very dear, with prices rising, 
coke has become easier in value, to the satisfaction of the iron- 
masters, for those of the latter who make ordinary Cleveland iron 
are paying for fuel prices out of proportion with the figures 
obtainable for their iron. For medinm coke they have to give 21s. 
per ton, delivered at the furnaces on Teesside. 


Cleveland Ironstcne. ° 
The supply of Cleveland ironstone is still short of the 
requirements, and some ironmasters are obtaining considerable 
quantities of similar stone from other districts. Other ironmasters 
are doing their best to discover further deposits in workable 
quantities in different parts of Cleveland, while some old mines 
have been re-opened. 


Blast Furnaces in the North of England. 


Of the 116 blast furnaces erected in the North-East of 
England 89 are now at work, and more would be in blast if the 
makers could obtain an adequate supply of ironstone. For some 
months past there would have been no difficulty in selling a good 
deal more Cleveland pig iron than was being produced, that fact 
being attested by the heavy depletion of the stock in the public 
stores, Taking the whole country, 373 furnaces are in operation. 


Stock of Pig Iron. 

Makers of pig iron in this district have no stock in their 
yards available for sale, but there is still a good deal in Connal’s 
public stores. That stock is not being reduced this month so 
rapidly as it was in each of the last three months, and undoubtedly 
the pressure for delivery has gone off, but the demand for Cleve- 
land pig iron is still in excess of the production. It could scarcely 
be expected, however, that such an abnormal demand as that of 
last quarter would be long kept up. The stock on 17th inst. was 
248,291 tons, a decrease for the month of 23,467 tons. The stock 
corsisted of 237,244 tons of No. 3; 10,897 tons of No. 4 foundry ; 
and 150 tons of iron not deliverable as standard. No hematite 
pig iron is now held in the public stores in this district. 


Pig Iron Exports. 

These are on a smaller scale this month than they were 
during the second quarter of the year, but it was not expected that 
in July the enormous deliveries reported in April, May, and June 
would be maintained, for July is mostly a quiet shipping month. 
Besides this the deliveries to America have almost ceased, only a 
single cargo having been sent from the Tees to the United States 
this month. The slackening of the business with America is partly 
made up for by increased shipments to the Continent. The total 
exports of pig iron this month from the Cleveland district have 
reached 79,225 tons, against 94,349 tons last month ; 70,438 tons 
in July, 1906 ; and 42,787 tons in July, 1905, all to 17th. 


Manufactured Iron and Steel. 

The finished iron and steel industries are very well occu- 
pied, and manufacturers are generally assured of full work over the 
autumn. But lately there has been a lullin buying, and few 
fresh orders have been forthcoming. That, however, is not a 
matter of much moment when producers are not in need of 
further orders. Prices are firmer here than in some other dis- 
tricts ; there has been no change for a long time, whereas the 
Scotch steel makers advanced their quotations a short time ago, 
only to reduce them again within the last few days. In this dis- 
trict steel ship-plates are maintained at £7 10s.; steel boiler- 
plates, £8 10s.; iron ship-plates, £7 15s.; packing iron, £6 15s.; 
steel ship angles, £7 2s. 6d.; steel joists, £6 17s. 6d.; steel hoops, 
£7 15s.; steel strip, £7 10s.; and iron bars, common, £8, all less 
24 per cent. f.o.t. A good demand is reported for galvanised 
sheets, and £13 17s. 6d., less 4 per cent., is the price for 24 gauge 
in bundles and f.o.b. Heavy steel rails are steady at £6 15s. net 
f.o.b., and there is a good inquiry for them, and large exports of 
them are made to India, South America, and New Zealand. 
Exports of cast iron chairs are somewhat brisk. The price of 
these is £4 2s, 6d. net f.o.b. 


Coal and Coal. 

Never was the coal trade of the North-East of England so 
active as it is at the present time, and the colliery people must be 
doing very well indeed, for they are at the same time getting good 
prices. The activity is most pronounced in gas coals, and the 
sellers can hardly satisfy the demands made upon them. For best 
gas coals they can readily obtain 14s. 3d. to 14s. 6d. per ton f.o.b., 
and for seconds 13s. 3d. Best steam coals are at 14s, 9d. f.o.b., 
and the tendency of prices is upwards. Second qualities are at 
l4s,,and smalls at 10s. to 10s. 6d. Coking coal is rather easier in 
prices, and the demand for it has slackened, more particularly on 
export account. It is quoted at 13s. 6d. per ton, but considerably 
less has beeu taken. Coke is likewise easier in price, but the 
‘jnotation still remains for medium furnace qualities at 21s. per 
ton delivered at the Middlesbrough furnaces, while foundry coke 
is at 22s. to 23s. f.0.b. 








NOTES FROM SCOTLAND. 
(From our own Correspon tent.) 


The Pig Iron Market. : 

Tue Glasgew pig iron warrant market was closed from 
Thursday of last week until Tuesday in consequence of the Fair 
holidays. On its re-opening, a considerable demand arose for war- 
rants in connection with the arrangement of speculative accounts, 
with the result that the price of Cleveland iron went up several 
pence a ton. The tone of the market subsequently became some- 
what weaker in sympathy with the condition of the London iron 
market and the course of metals, Business done has been con- 
fined within narrow limits. Transactions are reported in Cleve- 
land warrants from 56s, 5d. to 563. 9d. cash, and 56s, 74d. to 








56s. 104d. for delivery in one month. Cumberland hematite war- 
rants are quoted 77s. 9d.; standard foundry pigs, 56s. 6d.; and 
Scotch warrants nominally 65s. per ton. 


Prices ot Scotch Makers’ Iron. 

The values of Ssotch makers’ pig iron are well main- 
tained, although there is comparatively little business passing at 
the m inent. Monkland, No.1, is quoted at Glasgow 73s.; No. 3, 
70s ; Carnbroe, No. 1, 74s. 6d. ; No. 3 70s.; Clyde, No. 1, 77s.; 
No. 3, 73s.; Gartsherrie, No. 1, 77s. 6d.; Nos. 3, 73s. 6d.; Calder, 
No. 1, 78s.; No. 3, 73s.; Summerlee, No. 1, 79s. 6d.; No. 3, 73s. 6d.; 
Langloan, No. 1, 80s.; No. 3, 75s.; Coltness, No. 1, 90s. ; No.3 
74s.; Glengarnock, at Ardrossan, No. 1, 77s. 6d.; No. 3, 73s. 6d. 
Eglinton, at Ardrossan or Troon, No. 1. 73s.; No. 3, 70s.; Dalmel- 
lington, at Ayr, No, 1, 75s.; No. 3, 70s.; Shotts, at Leith, No. 1, 
77s. 6d: No. 38, 73s. 6d.; Carron, at Grangemouth. No. 1, 82s.; 
No. 3, 74s. per ton. For hematite there is practically no inquiry 
just now, the holidays rendering supplies unnecessary, hut mer- 
chants quote 83s. per ton for delivery at the West of Scotland steel 
works. 


’ 
’ 


Exports and Imports. 

The shipments of pig iron from Scottish ports in the past 
week were smaller than usual, amounting to 5942 tons, compared 
with 6969 in the corresponding week of 1906, showing a decrease of 
1027 tons. The aggregate shipments since the beginning of the 
year are now 219,699 tons, being 60,715 tons more than in the same 
period of 1906. The arrivals of Cleveland pig iron at Grangemouth 
have been 8845 tons, a decrease of 1565 tons ; but the total imports 
since Ist January, which amount to 278,079 tons, show an increase 
of 1756 tons compared with the quantity received in the corre- 
sponding period of last year. 


Finished Iron and Steel. 

The malleable iron and steel works have been closed this 
week for the holidays. Some of the steel works are expected to 
remain idle for a fortnight, while others are to re-open at the 
beginning of nest week. Business in steel has been very quiet, 
and the same may be said of finished iron, but there has lately 
been more inquiry in home account, 


The Coal Trade. 

The shipments of coal from Scottish ports in the past week 
amounted to 316,265 tons, compared with 340,255 in the preced- 
ing week, and 279,668 in the corresponding week of 1906 The 
current business is necessarily much curtailed by the holidays in 
the Glasgow district. Coal prices are fully maintained. At 
Glasgow harbour ell and steam coa’s are quoted 12:. 6d. to l3s., 
and splint 12s. 9d. to 13s. per ton. House coal is in small request 
for home use, owing to the extremely warm weather. The Gas 
Commissioners of Edinburgh and Leith have purchased 94,000 tons 
of coal at an average rrice of 13s. 9d., being 4s. per ton above the 
prices paid at this time last year, or a total increase on the 
quantity named of £18,8G0. An advance in the price of gas is 
regarded as inevitable. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Record Work at the Bute. 

THOSE who believe in favourable omens regard with satis- 
faction the fact that the Bute Docks last half-year enjoyed a record 
period :—4960 vessels cleared, of 2,544,132 tons, against 4473 
vessels, of 2,373,412 tons, for the half-year, 1906. The imports 
were 1,062,619 tons, against 965,351 tons. 


Opening of the New Dock. 

The great event was carried out with unqualified success, 
and as soon as the ceremonials were over, the New Dock, like its 
forerunner the Roath Dock, entered upon business activities. The 
s.s. Lady Lewis was the first to enter, ready preeneet. upon its 
duties, and was the first laden vessel to depart with its cargo of steam 
coal. This was one of Mr. Tatem’s fleet. Thorough satisfaction is 
expressed at the engineering capacity that has been shown. Enter- 
prise in launching, and in tunnelling, has not been more satisfactory 
of late years than in the achievement performed in connection with 
what is claimed to be the largest masonry dock in the world. 


The South Wales Coal Trade. 

As was anticipated, there has been a certain dislocation of 
trade, and the ordinary roll of exports and imports has teen sup- 
plemented with a good deal of the veremonial and of sight-seeing ; 
but still it has been a matter of surprise and, of course, satisfaction 
that the shipments, apart from the actual days affected, were 
unusually good. Custom House returns confirm actual observation. 
The total quantity of coal shipped, foreign, from the South Wales 
ports during last week amounted to 507,590 tons, an increase com- 
pared with the corresponding period of last yoar of 131,119 tons. 
I find that out of the total Cardiff shipped 359,808 tons of coal, 
1010 tons of coke, and 10.300 fuel. As regards coal shipments 
Port Said was an easy first with eight cargoes, totalling some 
40,800 tons ; the River Plate following wi h six cargoes, 22,500 tons 
Phillipeville took 4000 in two cargoes. Newport was rather quiet, 
and shipped 66,590 tons coal and 4600 tons fuel; River Plate being 
the principal destination with two cargoes of 10,000 tons. In fuel 
Spezzia took 3600 tons, Swansea shipped 56,910 tons coal and 
13,560 fuel. Rouen was the leader of the coal shipments, with 
ten cargoes of some 14,100 tons, followed by Caen, with five cargoes 
of 5300 tons. Port Talbot shipped 24,273 tons of coal, of which 
Bordeaux took 8500 tons in three cargoes, and 4412 tons of fuel 
which went to Vera Cruz. 


Coal Trade and Prices. 

There was not so much interruption of output due to the 
Royal visit, as it was held on a Saturday, but the coal miners, in 
celebrating Federation Day, lessened the coal output, and there 
has been an intiuence on trade. Still, prices are steady, and the 
opinion of the leaders on ’Change is that they will improve for 
August shipment. Latest quotations, Cardiff: Best large steam, 
19s. 3d. to 19s, 6d.; best seconds, 18s, 3d. to 18s. 6d.; ordinary 
seconds, 16s. 9d. to 17s. 3d.; drys, 16s. to 16s. 6d.; best washed 
nuts, 15s. to 15s. 6d.; seconds, 14s. to 14s. 64.; peas, 14s, to 
14s. 6d.; seconds, 13s, 3d. to 13s. 6d.; very best smalls, 12s. to 
12s, 6d.; best ordinaries, 103. 9d. to 11s. 6d.; seconds, 10s. to 
10s, 6d.; inferiors, 9s. 6d. to 10s ; very best Monmouthshire black 
vein, 17s, 9d. to 18s.; ordinary Western Valley,.16s. 9d. to 17s. 3d.; 
best Eastern Valley, 15s. 3d.to 15s, 9d.; séconds and other kinds, 
14s. 6d. to 14s 9d. Bituminouscoal: Very best household, 18s. to 
19s.; best ordinaries, 17s, to 17s. 6d.; No. 3 Rhondda, 19s, 9d. to 
203.; brush, 15s. 9d. to 16s. 3d.; smalls, 13s.; No. 2 Rhondda, 
13s. 6d. to 14s. 3d.; through, 11s. to 11s. 3d ; smalls, 9s. to Ys. 6d. 
Patent fuel. 19s. to 19s. 3d. Coke: Furnace, 20s. to 22s.; foundry, 
24s. 6d. to 25s. Special, 29s. to 31s. Pitwood, ex-ship, 20s. 6d. to 
2l1s. 


Anthrac'te. 
An improved inquiry for best large is being made. Red 

Vein, which has some time been depressed is gaining tone, and 
prospects all round are favourable. At Swansea this week quota- 
tions wereas follows :—Best malting, 22s. 6d. to 23s. 6d.; big vein, 20s. 
to 21s. 6d.; red vein, 15s. to 15s. 6d.; cobbles, 22s, to 22s. 6d.; nuts, 
25s. 6d. to 27s. 6d.; peas, 14s. 6d. to 15s, 6d.; rubbly culm, 8s. 6d. 
to 9s.; duff, 6s. to 6s. 3d. Other quotations were: Best steam, 
18s. to 19s.; seconds, 15s. to 16s. 6d.; bunkers, 12s. 6d. to 13s.; 
small, 9s, to 10s. 6d. House Coal: No. 3 Rhondda, 19s, to 20s, 


through, 13s. to 14s.; small, 10s, 6d. to 12s. bd. Patent fuel, 17s. 6d. 
In the Llanelly district there is good work going on in connection 
with the Great Mountain Company at Tumble. The idea is to 
double the present output, and, julging from trade appearances, 
this course would be very opportune, and serve the railway and 
port well. 


Freights at Cardiff. 
There was a sharp rise in freights last week for the River 
Plate consequent upon a strong demand for July tonnage. This 
has now quieted down a litule, and the latest condition of the 
market is quiet, with easier rates in practically all directions, 


Tin -plate. 

One result of the favourable change in the weather has 
been a great improvement in the shipping of tin-plates. Last 
week 76,262 boxes were sent from the works, but the shipments 
totalled 122,486 boxes, and stocks are down to 121,208 boxes, 
The market continues quiet. Makers’ quotations remain. The 
leading feature of the cond tion of things is the satisfactory 
demand tor finished plates, and another that oiled qualities are in 
strong inquiry. There are three special kinds now taking the 
lead: C. 183 x 14; C. 20 x 10; and C. x 25x 20. The 
ordinary kind, I.C., 20 x 14, half sheets, both Bessemer and 
Siemens commands the chief demand. These remain at 15s. 14d. 
Other prices are :—Ternes, 26s.; C.A. rooting sheets, £11 10s. per 
ton; big sheets for galvanisirg, £11 15s.; finished black plate, 
£11 5s, to £11 10s.; galvanised sheets, 24 g., £14 2s. 6d. to 
£14 5s, Other quotatioas :—Swansea, block tin, £184; copper, 
£90 ; lead, £21 15s.; spelter, £24 2s. 6d.; silver, 31,\,d. per ounce, 


Tron and Steel. 

The principal works continue to enjoy a fair degree of 
trade, and while the large Bessemer establishments remain active, 
a good deal of solid work con inues to be turned out at Swansea 
and Llanelly. At the latter place, last week, rumours were in 
circulation that large supplies of American steel would shortly be 
brought to various Welsh ports. Home made are in demand and 
have had a good run of late, and tin-platers are not chary in com- 
mending them. At the Bessemer works steel rails, heavy, have 
been in evidence both for home and colonial requirements. The 
Colonies are also regular customers for steel sleepers. Latest 
quotations :—Steel rails, heavy, £6 17. 6d.; light, £7 5s. to 
£7 7s. 6d., Cardiff. Swansea quotations for pig iron are: Hema- 
tites, mixed numbers, 77s. 9d.; Middlesbrough, 56s. 5d. ; Scotch, 
65s. ; Welsh hematite, 85s. to 86s. Steel bars, Siemens and Bes- 
semer, £65s. per ton. Newport quotations for iron ore: Almeria, 
20s. to 20s. 6d. ; Rabio, 20s, 3d. to 20s. 9d., both on a basis of 
50 per cent. iron. Swansea imported 1000 tons pig iron last 
week. Quantities also coming to Newport from Harrington and 
Workington. Also billets from latter. 


The North Wales Coalfield. 

Contrary to expectation there has been no settlement of 
the dispute, though efforts are being made to bring about a better 
understanding, and prevent a strike, which would be serious. 
Arbitration is counselled. 


South Wales Labour Dispute. 

At Blaendare the dispute remains unsettled, and 200 
men and boys are idle, and receiving strike pay. The claims of 
the men are:—An increased price for cutting the dividing seam, 
and the right, when needed, to fill through coal. 


Virgin Anthracite Ground. 
At the Port Henry Colliery, Llanelly, an excellent seam 
of anthracite has been struck by the new proprietary, and sanguine 
expectations are heard in the district on all hands, 


The Late Explosion at the Genwen Colliery. 

The report of the Inspector of Mines with regard to this 
explosion has now been issued from the Home-oftice, The disaster 
occurred March 5th, attended with a loss of six lives, in attempt- 
ing a rescue through a return airway. The Inspectors state that 
the lamp in use was a bonneted Clanny, locked by the screw 
method, and as no doubt existed that the explosion was caused by 
an illegally opened safety lamp, it was recommended that screw- 
lock safety lamps should be prohibited. It was considered that 
the coal dust was ignited, and extended the explosion. A fire 
which followed led to the abandonment of the colliery, but it is 
hoped only temporarily, according to unofficial opinion. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 10th. 

THE steel rail question has become a «juestion of some moment. 
Until an adjustment is reached orders will be few and far between. 
The railroad companies are acting in harmony and are represented 
in a conference by nine members of the American Railway Associa- 
tion, who are meeting a similar number representing the rail-mak- 
ing interests. Some important matters are being considered, 
among them the question of price of rails, which will be higher 
because of the greater ingot waste, The production of billets will, 
of course, continue during the repairing season, which will result 
in a theoretical increase of billet supply. The new Edison Power 
House will place orders this week for about 10,000 tons of steel, 
which is only a portion of its total requirements. Building activity 
in Chicago during autumn will call for an estimated supply of 
50,090 tons of steel, in addition to 10,000 tons for a city hall. Con- 
tracts have been placed for three pipe lines aggregating forty miles 
in length, the pipe to range in diameter from 10in. to 16in. 

The tin-plate mills have closed the busiest six months period in 
the existence of the industry, and orders have accumulated. The 
Pittsburgh Steel Company, which has had a contract with the 
Carnegie Steel Company for five years beginning June, 1905, will 
exercise its optional right to terminate this contract. That com- 
pany is about entering into a new ccntract to furnish 500 tons 
daily. It is greatly increasing its capacity. All branches of the 
iron and steel industry are active. Though for the time being 
orders are scant, oversold conditions must necessarily continue. 
While capacity is increasing there is aot a single indication of pro- 
ductive capacity overtaking market requirements this year. 
Should the spirit of industrial and railroad investment continue 
there will be no curtailment of enterprise. The sentiment of the 

ublic favours the present supervising and corrective policy of the 

‘ederal Government over railroad properties, for the reason that it 
is believed many long-standing abuses will be eradicated and the 
value of securities be indirectly improved, 

Domestic consumers of copper are about re-entering the market 
to buy electrolytic at 22 to 22) for August and September 
délivery. Production of domestic copper decreased 6600 ton 
during the first half of the year. Exports decreased 20,000 tons 
during the same time, while imports increased 15,000 tons. The 
available supply has increased 28,000 tons since January Ist. 
Spot tinis offered at 42} to 423. Arrivals of tin since July Ist, 
1763 tons. Total present supply, 2700 tons, besides 325 tons on 
Monday from ship, and 425 on the Jeseric to-day. 








WE hear that the Hedjaz Railway authorities in Con- 
stantinople have just invited tenders for the supply of sixteen rail- 








way carriages and forty-five goods wagons, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


From the Siegerland. 


ANIMATION is reported to be still wanting in the iron indus- 
try, and the reserve of dealers and consumers has increased rather 
than otherwise. Demand generally is fairly good, and offers, too, are 
numerous, but competition is so strong that prices for some articles 
are likely to decrease slightly before long. A marked change in 
any direction is not expected to take place during the remainder 
of the year. Until now the works have been able to maintain the 
former quotations, as they are well supplied with contracts, and 
have pretty good prospects for the next munths so far as employ- 
ment is concerned, On the iron ore market a lively trade con- 
tinues to be done ; output is heavy and sales have been extensive, 
the consumption of the blast furnace works being strong. The 
total production goes into immediate consumption. Supplies in 
semi-finished steel are more satisfactory than previously. Here 
and there the rolling mills have complained of being a trifle less 
briskly employed than formerly, and sheets can be bought at 
M. 135 p.t., and even less. Plates also are more quiet, and can be 
bought at lower rates. Bars are less steady than before. A good 
demand is reported to come in for galvanised articles, and in 
corrugated sheets some fairly large orders have been booked for 
locel as well as for foreign consumption, prices remaining satisfac- 
tory. Existing orders at the machine and construction shops 
secure employment for months to come. 


The Silesian Iron Market. 


There has been a good inquiry for raw as well as for manu- 
factured iron, and the condition of the market is healthy, but no 
alteration of any importance has taken place, the trade done being 
regular rather than animated. 


Coal in Germany. 

The tendency is remarkably firm en the Silesian coal 
market, and consumption considerably higher than output, not 
merely in engine fuel, but also in some sorts of house coal, which 
are being bought freely for industrial purposes. From the Silesian 
coke market similar accounts come in. Owing to the inability of 
the pits to get a sufficient number of colliers, output in some parts 
of Rheinland-Westphalia has decreased. lather less English coal 
has been bought quite recently, but the supplies that had been 
previously purchased met with ready consumption. 


Output of Coal in Germany. 

The production of pit coal in May of present year is 
officially stated to have been 11,126,889 t., against 11,573,871 t. in 
May last year ; brown coal, 4,824,237 t , against 4,298,111 t.; coke, 
1,809,018 t., against 1,713,565 t.; artificial coal, 1,296,223 t., 
against 1,128,105 t. During the period from January lst to the 
end of May, 57,997,642 t. pit coal were produced. against 
56,916,584 t.; brown coal, 24 666,854 t., against 22,583,892 t.; 
coke, 8,824,207 t., against 8,141,713 t.; and artificial coal, 
6,385,634 t., against 5,814,723 t. 


Austria-Hungary. 

The scarcity in pig iron continues, and employment at all 
the manufacturing establishments has remained lively as before, 
the railway and structural department being specially well 
occupied, All descriptions of coal are in vigorous demand, and 
the business done is most satisfactory ; prospects are bright. The 
brown coal owners have contemplated a rise in the prices for coal 
from Ist cf September. 


The Mining Output of Austria. 

Statistic figures just given show production in copper ore 
in Austria to have been for 1906 202 5,77 
in 1905 ; lead ore, 196,830 q., or 36,553 q. less than in 1905 ; zinc ore, 
320,370 q., or 20,542q. more than in 1905 ; brown coal, 241,667,136 q., 
or 14,756,376 q. more than in 1905; and pit coal, 134,733,071 q., or 
8,880,443 q. more than in 1905. The production of iron ore in 
Austria was 22,536,624 q., or 3,398,805 q. more than in 1905. 





From the Belgian Iron Industry. 

Trade has been somewhat sluggish in the past week, and 
orders in the bar and plate department have undeniably decreased. 
Steel bars stand at 170f. p.t.; common bars sell at 165f. p.t, 
while for inland consumption 177-50f. and 172-80f. p.t. is being 
asked. The falling off in demand is specially marked in the plate 
industry. Siemens-Martin plates stand at 182-50f. p.t. for export. 
Girders are dull at the former quotations ; August quotation for 
girders is 148f. p.t. for export and 167-50f. p.t. for local consamp- 
tion. Rails are very firm. In the bolt and nut trade a lively 
inquiry has been coming in, whereas the nail shops are doing rather 
a poor trade. Much firmness is reported in the pig iron busi- 
ness, foundry pig standing at 79f. to 80f. p.t., while for forge pig 
3f. to 4f. p.t. more are being asked. Semi-finished steel is 
rather tending upwards. Demand is extremely active on the 
Belgian coal market. For the better qualities of coal higher prices 
are being asked now. Nuts have been realising 23f. to 24f. p.t. 
The brick kilns and lime works purchase dry coal freely at 15f. p.t. 
Extensive orders have come in for briquettes, and output cannot 
keep pace with consumption. 


Good Accounts from France. 


_ Iron and steel, as well as fuel of every description, have 
been in regular and strong demand all through last week. 


The French Coal Trade in 1906, 


While in 1905 a decrease in import and a rise in export of 
fuel was noticeable, the year 1906 shows the reverse. Import in 
pit coal to France has increased 3-8 million tons in 1906, which is 
ejual to 37 per cent. of the above quantity ; 2-6 million tons were 
English coal, half a million tons Belgian coal, and 670,000 tons 
were imported from Germany. In coke an increase of 625,000 t. is 
shown in import, which consisted chiefly in German coke, 
1,753,000 t. having been bought from that country in 1906, 
against 1,115,000 t. in the previous year, whilst from Belgium 
33,000 t. less were bought than in 1905. The increase in the 
supplies of briquettes was 149,000 t., chiefly from Belgiun. The 
French ironworks consumed 625,000 t. more in foreign coke last 
year than in 1905. The decrease in the export of pit coal was 
284,000 t., and in coke 64,000 t. less were reported than in 1905, 
whereas the export in briquettes shows an increase of 41,000 t. 
against 1905, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. F. H. Leeps desires us to say that he has changed his 
address from Stamford Hill, London, to West Allington, Bridport. 

JoHN H. Witson anp Co., Limited, have removed their head 
offices from Sandhills, Liverpool, to Dock-road, Seacombe, 
Birkenhead. 

Weare informed that the German Supreme Court, in a case 
which has just been before it, has upheld Mr. S. C. Davidson’s 
patent for his Sirocco centrifugal fan. 

Mr. AtrrepD S. Mune, of 95, Leadenhall-street, informs us 
that he has been appointed sole London representative for Messrs. 
R. S. Newall and Son; Limited, wire rope manufacturers, Liver- 
pool, also for Messrs. Storry, Smithson and Co., Limited, Hull, 
makers of the '* Economic ” anti-fouling compositions, 








BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.I.Mech. E. 











When ani tion is ¢ 1 from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C , at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advert tof the opt of the yplet 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grunt of a Patent, 








STEAM ENGINES AND BOILERS. 


6004. March 12th, 1906.—IMPROVEMENTS IN AND RELATING TO 
Stream Traps, Robert H. Paterson, 9, Spottiswoode-street, 
Edinburgh. 

This invention relates to steam traps of the expansion type 
wherein a single expansion tube is used in conjunction with a tie 
rod. In this type of trap there is practically no reservoir for the 
steam and water and the expansion tube serves as the discharge 
conduit for the water. This is disadvantageous, because the trap 
‘* blows off ” or discharges at frequent intervals due to the water 
being free to enter the expansion tube immediately, and in conse- 
quence wear is excessive. A further disadvantage exists in this 
form of trap owing to the disposition of the rod not lending itself 
to ready adjustment to meet the setting of the trap to different 
working pressures. The object of this invention is to avoid these 
objections, There are twelve figures. Fig. 1 is a sectional eleva- 
tion. A box a somewhat in the form of a letter L has the hori- 
zontal portion / much longer than the vertical portione. On the 
portion ) feet / for supporting the trap are fitted. At the end ¢ is 
a hole e, more or less central with the portion / having fitted the 
steam and water inlet pipe y. At the other end of the box u is 
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the outlet / of the trap, and to this is secured a valve box j. A 
simple expansion tube / is connected at one end to the hole «, 
whilst at the other end it is fitted. as at 0, into block p. Above 
the tube / an adjustable tie 7 is fitted, one end being fixed to the 
block p, and the other end rounded and inserted in a recess s in 
the wall of the vertical portion ¢ of the box a, whereby a slight 
movement of the rod + is permitted for adjustment. The end of 
the tube / and of the rod 4 adjoining the valve box j are prevented 
from undue lateral movement by a fork or guide w provided on the 
steam and water-box vu. Water and steam flow into the box «, and 
in time the water more or less fills it and rises, to enter and fill the 


551 q., or 95,779 q. more than | expansion tube /, which is thereby contracted, whereupon, through 


the medium of the tie rod q, the adjusting screw y and the valve 
spindle :, the valve & is depressed and the discharge from the 
steam and water-box « commences and continues until steam 
enters the box a again, thereby producing the expansion of the tube 
/ and the consequent closing of the valve k. The water is prac- 
tically completely discharged before the valve / is closed due to 
the arrangement of the steam and water inlet pipe g, since it, by 
being extended well into the box «, delays the access of the steam 
to the expansion tube / and consequently the premature closing of 
the valve k.—June 19th, 1907. 


ROAD MOTOR VEHICLES. 


3,947. June 18th, 1906.—IMpROVED CONSTRUCTION OF WHEELS 
FoR Roab VEHICLES, Thomas J, Rayner, Woodford Lodge, 
Victoria-avenue, Southend. 

This invention relates to an improved construction of wheel for 

motor cars and other road vehicles, by the use of which a certain 
degree of resilience will be obtained without incurring the danger 
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of punctures as in the case of the ordinary pneumatic tire. There 
are two figures. Fig. 1 is a part sectional elevation of a double or 
twin wheel. The two parts of the twin wheel are separately con- 
structed and bolted together, and two series of cylinders c, el are 
staggered. One such series only is shown, the other series being 
omitted. The second is a duplicate of the first, but placed 
angularly with respect thereto by an amount equal to half the 
pitch of the cylinders, as indicated by the cylinder c! shown in 
dotted lines. ‘The cylinders are cast integrally with the wheel 
spokes and are fitted with plungers ¢, having at their inner ends 
cup-shaped packing elements which may be of leather or any suit- 
able leather substitute. The plungers are cupped at their outer 
ends for the reception of hard wood or other suitable tread blocks 
f. The cylinders are drilled and tapped to receive screw bolts y, 
which project into longitudinal slots / in the pistons, so as to pre- 





vent the latter dropping out. The inward movement of the 
pistons is normally limited by the action of the fluid cushion, but, 
in case of failure of the cushion, stops are provided to limit the 
inward movementand prevent destruction of the packing elements, 
such as the shoniders /! on the piston. In casting the cylinders 
the dividing walls are cored to form communicating channels j 
opening into adjacent cylinders at their ends, so that the cylinders 
of each half wheel form a continuous series. The cylinders are 
filled partly with incompressible fiuid, preferably oil, and partly 
with compressible tiuid. such as air, under pressure, the propor- 
tions of the incompressible and elastic fluids and their pressure 
being determined by the resiliency required and the load to be 
taken by the wheel. The tiuids may be pumped into the cylinders 
when the wheel is assemb!ed th-ough one or some inlets adapted 
to receive a non-return vaive.—/ une 19th, 1907. 


14,488. Jane 25th, 19)6.—IMepROVEMENTS IN SELF-PROPELLED 
VEHICLES THAT ARE TO ACT AS TRACTORS, Basil K. Field, 7, 
3arrs-hill, Coventry. 

This invention relates to a constraction in which a pillar or 
pillars are supported on springs other than the springs of the 
tractor frame. The pillar or pillars are mounted on or integral 
with a frame or casting which is transvers2 of the tractor frame 
and rests on springs carried by the axle. ‘There are six figures. 
Fig. 1 is a sectional elevation of the rear axle and pillar frame. 





Fig.|. 





The rear axle consists of two bars « spaced apart and carried in 
brackets ), supported by the wheel spindles «. This compound 
axle carries castings which comprise hornplates / and seatings ¢ J, 
for helical springs g / respectively. Springs g support the tractor 
frame i, to which hornblocks é are secured for guiding the frame 
in the hornplates/. The bolts / have large heads /! with convex 
surfaces on which the frame rests and which are supported on 
springs g. The screw-threaded ends of bolts / slide through the 
seatings -. Springs / support a traverse beam m fixed to or made 
integral with which are the tubes ». The end faces of this beam 
are guided in hornplates carried by the hornblocks /, and the 
beam is steadied by pins 0.—/Jux- 19th, 1907. 


14,525. June 26th, 1906.—IMpROVED MezANS FOR STARTING 
ENGINES, Reginald Page, 128, A¢dison-road, Guildford, 
Surrey. 

This invention relates to improvements in mechanism for start- 
ing internal combustion engines, such as the engine of a motor car, 
motor omnibus, motor boat, and the like, without the driver 
having to move from his or her seat, and without being liable to 
receive a shock caused by back-firing, and consists in providing 
means whereby the engine shaft :nay be continuously rotated in 
one direction by the oscillation of a lever. There are four figures. 
Fig. 1 shows an elevation of part of the froat of a motor car. 
a shows an engine shaft, on which is mounted an ordinary sprocket 
wheel /, titted with free-wheel mechanism ; ¢ is a shaft connected 
with the framework, and carrying a sprocket wheel /, preferably 


N° 14,525. 


] 


4 














of larger diameter than the sprocket wheel /, so as to gear up with 
the sprocket wheel / by means of the chain ¢ ; / is a ratchet wheel 
keyed to the sprocket wheel 7, free on the shaftc. g and/ are 
two arms mounted loosely on the shaft c. / shows two pawls 
pivoted on the arms g and /,, such pawls engaging with the ratchet 
wheel #, ‘To the outer ends of the arms g and / are pivoted two 
rods mand x. Tothe opposite ends of the rods m and x are con- 
nected the forked ends ¥ and v of a bell-cranked lever ». To the 
other arm « of the bell-cranked lever » is connected one end of a 
rod ¢; the other end of this rod is connected to one of a hand 
lever » pivoted at + to the frame of the car. Upon pushing the 
hand lever » over, the rod ¢ will be drawn back, bringing with it 
the arm s of the bell-cranked lever », thus pulling the rod: ™ and 
» over, and causing the pawl é on the arm g to turn the ratchet 
wheel 7, and consequently rotate the driving shaft « in order tu 
start the engine. Should one puil not be sufficient, the rod may 
be pulled and pushed any number of times to rotate the shaft «, 
until the engine starts.—./ une 19th, 1907. 


ELECTRICAL APPARATUS. 


13,782. June 15th, 1906.—IMpROVEMENTS IN AND CONNECTED 
WITH ELECTRIC MoTOR GENERATORS, Henry Leitner, Maybury, 
Woking, Surrey. 

This invention relates to improvements in and connected with 
electric motor generators, and is maialy applicable to motor gene- 
rators used in conjunction with a fluctuating source of D.C. supply; 
such as traction circuits. ‘I'he object of this invention is to provide 
a motor generator of which the generator portion shall furnish 
electricity at a reasonably constant voltage, whatever the tluctua- 
tions of voltage, within limits of the circuit supplying the motor 
portion of the motor generator, may be. The motor is prevented 
from increasing or decreasing in speed within the limits of the rise 
and fall of the supply voltage of the traction circuit, by introdac 
ing a constant or fairly constant E. M.F. in opposition, but inferior, 
to the exciting voltage of the shunt field circuit of the motor. The 
drawing is a diagram of the arrangement. a is the armature of the 
motor, the brushes / ) of which are connected to the traction or 
other supply circuit c. dis the shunt circuit of the motor and ¢ is 
an accumulator battery for providing an opposing E.M.F. in the 
shunt field 7, the E.M.F. being inferior to the exciting voltage of 
the shunt field circuit. By this means it will be clear that the 
speed of the motor is maintained fairly constant, For example, 
suppose that the voltage of the circuit ¢ varies 100 per cent., 
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namely, from 240 volts to 480 volts, the ratio of variation for the 
armature would therefore be as 1 is to 2. Assume that the oppos- 
ing E.M.F. derived from the battery ¢ is approximately 120 volts. 
Subtracting 120 counter volts from 240 leaves 120, and subtracting 


->—___1 
|} 
— 
—_——) 


N° 13,782a 

















b y 


ths 120 counter volts from 480 leaves 360; thus the field circuit 
fluctuations would be as 120 is to 360, or as 1-2:3-6, whereas the 
armature voltage fluctuations are only 1:2. Instead of the battery 
an opposing dynamo can be used, and also, by varying the oppos- 
ing E.M.F., ** over-compensation ” can be arranged for.—./une 19th, 
1907. 
14,608. June 26th, 1903.—IMPROVEMENTS IN ELECTRIC 
LAMrs, James Brockie, 60, W orship-street, London. 
This invention relates to electric arc lamps, particularly multiple 
carbon lamp:, in which very long carbens are used, and consists 
essentially in an improved construction and arrangement of the 
carbon holders and guides whereby the trimming of such lamps is 
facilitated and the liability of the carbons to pass each other and 
jam, when the current is switched off, or the lamp subjected to 
shock or vibration, is obviated. There are six figures. Fig. lisa 
sectional elevation with the regulating gear omitted. In addition 
to and between the side tubes «, usually provided to guide the 
movement of the lower or negative carbons /, a carbon socket guide 
bar c of suitable section—H_ section for double carbon lamps—is 
provided, which is supported by a cross piece or spider ¢ fixed to 
the side tubes near their lower end, and preferably also by a second 
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ross piece ‘/! similarly fixed somewhat higher up, but ata distance 
below the arc as to be practically within the shadow thrown by the 
negative carbons. The cross pieces //! are designed to clear the 
lower carbon holders to allow free vertical movement of the latter 
and the ready insertion of the carbons, and the carbon sockets ¢ 
are also arranged to be able to pass each other. On the top of the 
socket guide c is detachably secured a carbon guide which may 
consist of a light plate f pierced with holes only slightly larger 
than the carbons which pass through them. The negative holders 
are moved up and down by rods y, which slide freely within the 
side tubes « of the frame, and which are suitably connected by a 
cord or conducting band / wound on the usual brake wheel or 
focussing pulley with which the positive holders / are ulso correlated 
in the usual manner. To obviate the difficulties arising from the 
use of carbons not quite straight, the negative carbon sockets ¢ 
may in additicn be constructed with a universal joint, such as a 
loose ball and socket with limited freedom.—Juwe 19//, 1907. 


WIRELESS TELEGRAPHY. 


5164. March 4th, 1907.._IMpROVEMENTS IN METHODS AND MEANS 
OF PRODUCING OSCILLATORY CURRENTS FROM CONTINUOUS 
CURRENTS OF ELectricity, Dr. Horace Manders, 126, Harley- 
street, London, W. 

It has been shown by Duddell that, when an ordinary carbon 
electric arc is bridged by a shunt circuit consisting of an inductance 
and capacity, continuous cscillations are produced of such fre- 
quency asx to be within the gamut of audible vibrations. More 
recently Poulsen has shown that, if the arc discharge takes place 
in an atmosphere of hydrogen or carburetted hydrogen, the oscil- 
lations are greatly increased in frequency and the general effici- 
ency of the apparatus improved. The purpose of this invention is 
so to dispose and arrange the arc gap in the generating circuit, 
adapted for the production of continuous oscillations of electricity, 
that it shall be free from the inconveniences and limitations 
imposed by the environment of hydrogen around it. Theinventor 
has discovered that the atmosphere of hydrogen may be dispensed 
with, providing that the electrodes forming the are gap be com- 
posed of certa‘n conducting materials, and providing that these 





particular conducting materials be arranged, within the are gap, 
with a definite disposition as regards the direction of the current 
flowing in the generating circuit, within which they are inter- 
posed. His experiments have shown that the best effects are pro- 
duced when the conduction material of the electrode forming the 
cathode pole of the generating circuit is of lower atomic weight 
than that composing the electrode which forms the anode pole. 
The best material of which to form the cathode electrode is 
aluminium or its alloys, especially the white alloy known as 
romanium. ‘T'o form the avode either zine, silver, cobalt, nickel, 
copper, or iron is used, or alloys of these metals, either with one 
or several of the others, or with other metals possessing a higher 
atomic weight than the metal, or principal metal—if an alloy—-of 
the cathode. The combination of aluminium, as cathode, with 
zine as anode, gives the steadiest and mest oscillations, and with 
the other metals respectively mentioned above as anodes the 
efliciency is in_the order there given, The apparatus is divided 


N° 5,164. 


Cc 





Fig.2. 


into a generating and a shunt circuit. There are seven figures. 
Fig. 1 isan example of a simple generating circuit. From this 
diagram it will be seen that the current proceeds from the 
source, through a resistance (R) suitable to the voltage used ; 
thence to the are gap (D), through an inductance coil (L), which 
serves a threefold purpose, viz.:—(1) A means cf raising the 
potential at the arc gap ; (2) a choke to inhibit oscillations from 
travelling down the main leads; and (3) acting as an electro- 
magnet for the purpose of providing a magnetic field around the 
are when required ; the end of the winding of this coil is connected 
to that electrode (Z', the discharge point of which is composed of 
a conducting material of higher atomic weight thun that of the 
other electrode (A). The current after traversing the arc gap (D) 
descends through an inductance coil (L1) of similar proportions to 
that on the positive lead, to the source of electrical energy. 
Fig. 2 is an example of a simple shunt circuit, in which both the 
inductance (I) and capacity (C) may be varied at will.—./ ne 19th, 
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FLOATING DOCKS. 


June 14th, 1906.—IMPROVEMENTS IN OR CONNECTED WITH 
Nleq- 


13,616. 
FLuatinG Docks, Arthur Obermiiller, Adu, Fichtestrvasse, 
Ntz, near Berlin, Germany, 

This invention relates to that kind of floating and off-shore dock 
in which, during the sinking of the dock, air remains in a space 
partitioned 6ff in the base pontoon, for the purpose of obtaining a 
higher water level in the side caissons corresponding with the 
volume of the water displaced by the air in the bottom. There 
are two figures. In Fig. 1 the space A, in which air is to remain, 
is partitioned off by vertical bulkheads. The method of raising 
Hoating docks of this kind by expelling the water from the com- 
partments B by means of compressed air introduced into these 
compartments is known. But the docks operated in this manner 
have up to the present been so arranged that the space or com- 
partment A was tightly closed, so that the air enclosed therein 
always remained at atmospheric pressure and retained the same 
volume, which preferably was of such dimensions that the air in 
combination with the displacement of the solid parts of the dock 
nearly supported it when sunk. The water level in the side cais- 


N° 13,616. 


sons then was only slightly below the external level. This inven- 
tion consists essentially in the combination of the two known 
methods, the emptying of a compartment or several compartments 
of the base by the expansion of air compressed therein by the 
water entering them from below during the sinking of the dock, 
and of emptying the other compartments by means of previously 
or specially produced air. If, in addition, the compressed air let 
out of these compartments during the sinking is throttled, an 
approximately equal pressure on both sides of the partitions 
between the compartments will be established throughout the 
sinking and raising of the dock. In the upper part of the side 
caissons decks ) are arranged, above which there are clear air 
spaces }!, which, as far as they are not occupied by machinery 
and the like, are preferably also utilised for the compression of 
air by connecting them with the compartment A in the base 
pontoon by pipes. By this enlargement of the volume of the 
air to compressed, not only is the saving of work 
increased, but the compartment A can be considerably 
increased in size, and thereby the volume of previously com- 
pressed air remaining in the compartment B of the base pontoon, 
the expansion of which is not utilised, can be further reduced 
correspondingly. By raising the dock by emptying the compart- 
ments B by means of previously compressed air and the com- 
partment A by the expansion of the air compressed in it during 
the sinking and by throttling the air let out of the compart- 
ments B for sinking the dock, not only the partition walls 
between the compartments A and B, but generally all the walls 
of the bottom pontoon, and when the side caissons are run 
empty by gravity, also the walls of the latter are almost com- 
pletely relieved from the external water pressure. which cannot 
be attained with any other method of working docks having 
special air-compressing compartments in the base pontoon.— 
June 19th, 1907. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazet e. 


850,200. TurBine Bucket AND Nozzix, A. Ablquist, Rughy, 


England, assiqnor to General Electric Company, “ Corporation of 


New York. —Kiled November 28th, 1905, 
The essential features of this invention are given in the eighth 
claim. In a turbine, the combination of a support, buckets 








situated on opposite sides of the plane thereof, each bucket being 
crescent-shaped in cross section, with curved entrance and exit 
edges, and a nozzle situated between and discharging against both 


[850,200] 


rows of buckets, the discharge ends of the nozzle being curved to 
correspond to the curvature of the inlet edge of the buckets, 
There are ten claims, 


849,642. CoNNECTING-ROD Heap, W, W. Seeman, Oi/ City, La. 
Filed May 3rd, 1906. 














The drawing explains the nature of this invention quite clearly. 
There is only one claim. 
850,358. 
Filed June Y5th, 1906. 
The construction of this boiler will be readily understood from 


WaATER-TUBE BoiLeR, W. S, AM/iott, Pittsburg, L'a — 








the drawing. Fire tiles are carried on the bent tubes over the 

furnace to guide the products of combustion, The tubes furthest 

from the fire are downcomers, There are nine claims. 

850,380. MECHANISM FOR UTILISING SUPERHEATED STEAM, ('. de 
Loewenste in, Chétean Duronx, Arle *, France, Kilid 
December 1 ith, 1903. 

Steam is admitte intermittently to the superheater, and then 
returned to the steam space of the boiler, from which the engine 
is partly supplied. There are five long claims. The third of these 
runs as follows :—The combination of a superheater and its inlet 


neds 


[850,380] 

















and outlet ducts with the inlet and outlet ducts of a boiler, a 
rotary device arranged between these two pairs of ducts and 
adapted to open and cut off communication between them in 
regular series and fans arranged in the duct leading from the 
boiler to said device and from said device to the superheater, sub- 
stantially as and for the purpose set forth. 








GEOLOGISTS’ ASSOCIATION.—The transfer of the Association’s 
library to the University of London—now representing University 
College—has now taken place, in accordance with the terms of the 
resolution passed at the special general meeting held on July 6th, 
1906, and the transaction is embodied in an agreement dated 
June 6th, 1907, made between the trustees of the Association and 
the University of London. The library continues to be housed at 
University College, and the members of the Association will 
henceforth be able to use it as weil as the science library of the 
College under certain conditions. There will be long excursions 
from the 15th to the 24th of August to Appleby and district, and 
an excursion to Reading on September 28th. 
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CORROSION OF COPPER AND COPPER ALLOYS. 
By Joun G. A. Ruoniy, I... 
No. Hi.” 

As further discussion of our subject will require figures, 
I shall now turn to the method of obtaining them. The 
process, as described, has been elaborated to suit the pro- 
perties of copper and copper alloys, but the apparatus will 
no doubt suit the iron group of metals as well, though the 
choice of acid and temperature, &c., would be another. 

The first operation consists in making specimens 
of such a shape that the exposed surface may be 
easily calculated with accuracy. I have found wire- 
drawing so universally applicable that this simple process 
can be resorted to in most cases. A short piece is cut 
off from the alloy under examination, and it is filed to a 
‘in. rod about 2in. long. This is pointed and drawn 
through a steel draw-plate in the usual manner, care 
being taken to anneal the specimen as often as necessary. 
Vaseline is as good a lubricant as any. The three last 
holes ought to be made in an indestructible material like 
sapphire. 

(4) Method of determining the dissolution velocities 
of copper and copper alloys.—A good finishing size is 
No. 24 B.W.G., which has a diameter of approximately 
0°51mm. It is advisable to procure at least three finishiog 
dies of sapphire, with steps of 0°001", as the steel draw- 
plates seldom make a perfectly round wire. When the 
wire is made, its diameter must be measured very 
accurately with a micrometer gauge. Such dies of great 
excellence can be procured from Messrs. G. Wood (late 
Wood and Toussaint). 

The smallest hole ought to be 0°5 mm. diameter, 





and the two previous ones 2 mils. larger. I may | 
say that even gun-metal and hard cast bronzes may | 
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Fig. 1 


be easily drawn after some practice. Ingot copper, 
on the contrary, is very often difficult to deal with, 
and thcre a prismatic piece of 2 cm.” surface is pro- 
duced by filing and polishing. Supposing we have 
got a wire, then we gauge the diameter once for all 
by means of a standard micrometer, and calculate the 
length corresponding to 2 cm.” superficial area. Such 
a piece is cut off and coiled into a spiral of, say, ,jin. | 
diameter. This is cleaned by boiling in 10 per cent. | 
caustic, washing in water, alcohol, and ether. It is 
then dried at gentle heat, and put between a couple of 
watch-glasses ready for use. The coil must not be touched 
with the fingers, but always be handled by means of a 
pair of forceps. I note the weight of the coils down to 
0'1 milligramme in my records, but for engineering pur- 
poses this is unnecessary. 

As the dissolution has to be carried out with very strong 
hydrochloric acid, viz., 10 Normal H Cl (=acid containing 
0°365 kilos. H Cl per litre=pure acid 1:16 sp. gr. at 


15° : . 
r Cent.), an apparatus is necessary to make manipula- 


tion easy, as well as to eliminate the effect of the H Cl gas 
which accompanies the evolved hydrogen, &c. The 
solution of this problem is rather difficult, but I have 
‘ucceeded after a number of experiments in evolving an 
apparatus which meets all requirements and which is 
very easily manipulated. 

As it is desirable that the records of measurements of 
this kind should represent experiments carried on under 
exactly similar circumstances, I shall describe this 
apparatus in detail. To begin with, I had to standardise 
the vessel in which the dissolution takes place, both as to 
volume and to linear dimensions. I chose a volume of 
acid of 100 cm." measured at ordinary temperature. Fig. 1 
13 a dimensioned sketch of such a standard vessel. When 
filled up to the zero line both in the upright tube and in 
the tap, it is made to hold exactly 100cm.* The 
centre limb is extended a further 5 cm." graduated 


* No, I. appeared July 10th, 











in ,\jths, to allow the expansion to be measured, | 


vy, the actual concentration of the acid. The 
bulb A up to C holds 80 cm.’ Most details can be 
understood from the drawing. The side funnel and tap, 
&c., are there to facilitate accurate filling and subsequent 
cleaning. The side tubulus serves for introducing the 
specimens. It must be understood that the dimensions 
given are approximate only, and must be altered slightly 
by the glass-blower in order to make the volumes correct. 
Messrs. C. ki. Miiller, Orme, and Co., Limited, have made 
pm tubes for me with great accuracy from cxtra thin 
glass. 

If we now turn to Fig. 2, which represents the whole 


apparatus schematically, we shall be able to study the | 


further arrangements necessary for obtaining our results. 
As the dissolving temperature is of the greatest import- 
ance, the vessel is immersed in a large volume of water, 
which is stirred by the stirrer 3. This is worked by a 
small motor in my apparatus. An accurate thermometer 
2, graduated in tenths of degrees Centigrade, is provided. 
The whole is heated by gas, which passes through a 


thermo regulator, which is immersed in the water. I | 


have found the construction ascribed to Tollens, and in- 
tended by him for use with toluol, highly suitable. Jor 
many years now I have used the same construction, but 
filled with saturated chloride of calcium solution, accord- 
ing to Professor Oswald's suggestion. For copper and 
copper alloys a temperature of 80 deg. Cent. is very suit- 
able, and hence the thermostat is set accordingly. 
The variation in temperature should not exceed 0°1 deg. 




















Fig. 2 


Cent., an accuracy which can be obtained with the 
greatest ease. To continue, 1 is connected by means of 
capillary tubing with the gas-measuring apparatus 6. 
This consists of two 50 cm." gas burettes, graduated in 
tenths, and provided with levelling vessels 9. They are 
filled with water. A three-way tap 7 puts cither one or 
the other in action. This serves the purpose of eliminat- 
ing HCl gas from the hydrogen, when the periodical 
readings are taken. At every ten-minute period the tap 
is simply turned, and the other burette put.to work. 
The H Cl in the first one is absorbed by the water, and 
further to facilitate this the tap funnels 8 are provided 
to allow a small quantity of water to trickle down the side 


connection 14 and removing the dissolving vessel frcm 
the thermostat. The stirrer is started and the gas lit. 
While the temperature rises the dissolving vessel is 
cleaned and filled with acid to zero. -The tap 5 is opencd 
as well as tap 13. When the thermometer is at 80 deg. 
Cent. the dissolving vessel is connected up again and 
allowed to acquire the same temperature. The barc- 
metric pressure is read, and the correction to 725 mm. 
is estimated. Both the gas burettes are adjusted to zerc. 
Taps 5 and 13 are closed and the water pump is sect 
going, after which the artificial leak is adjusted till the 
vacuum corresponds to the observed différence between 
725 and the prevailing pressure. The burettes are again 
adjusted by manipulating the taps and levelling vessels ; 
| 7 is turned off both burettes, 5 is opened; the specimen 
is introduced through 4. Tap 5 is closed and 7 opened to 
|one of the burettes, and readings are taken every 
| 10 minutes in an easily understood manner. To facili- 
tate ready understanding, I give in tabular form below 
| my usual way of keeping notes. 

The volume of dry hydrogen of 760 mm. pressure and 
0 deg. Cent., evolved per cm.” exposed area of metal, sut- 
jected to10N hydrochloric acid of 80 deg. Cent. under a . 
pressure of 725mm., during a period of ten minutes, is 
my proposed unit to express corrosibility of copper and 
copper alloys. The figures obtained will be found to 
vary as the metal dissolves, and the exposed arca 
diminishes or increases. For this reason it is convenient 
to give the results in the form of a curve, showing both 
the variation of velocity and the mean value. The 
| curves are obtained by plotting the figures in the last 
column of the schedule in proper order against time. I 
have observed these curves to exhibit very marked 
peculiarities as to integrated value, form, regularity, Kc. 
With regard to the mean values, a distinction must be 
made between copper-zinc and copper-tin alloys. The 
latter show lower hydrogen figures as a rule, but it must 
be remembered that tin has a higher atomic weight than 
zinc, and that its hydrogen equivalent is less. Hence the 
actual amount of metal dissolved is greater than 
appears at first sight; but I must leave this for the 
moment. We shall now proceed to discuss different 
classes of alloys separately. 

(5) Copper-zinc alloys——In a previous publication, 
mentioned above, I gave the figures for the varia- 
tion of the dissolution velocities of Muntz’s metal. 
Fig. 3 is a curve representing the results obtained. 
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Fig. 3 


Mr. Bertram Blount was good enough to repeat the 


of the burette. At the next ten-minute period the opera- | experiment with a perfected apparatus of mine some 


tion is repeated, &c. kc. both burettes are enclosed in a 
cylindrical vessel of glass, which is filled with water and 
provided with a thermometer—not shown in Fig. 2. 
During the evolution of gas the levelling vessel is kept 
as nearly as possible at the working level in the burette. 

As I found the results greatly influenced by the 
barometric pressure, the apparatus is provided with means 
of always keeping the pressure constant. It is advisable 
to choose a working pressure of 725 mm., and to connect the 
apparatus with a little water suction pump. When the 
barometric pressure B is observed, the artificial adjust- 
able leak 11 is adjusted to correspond with B—725, which 
can be read on the gauge 12. The construction of 11 
is easily understood from the drawing. It is filled with 
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Burette No. 1. 
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mercury, and the only vital point is that the capillary 
tube should open out into the wider one in the shape of 
a little funnel. 
in without causing any bumping. The pump must 
naturally be worked gently, just so as to make the airenter 
11. Thisis the whole thing. It seems very complicated on 
paper, but in practice one man could easily work a double 
set of apparatus, as the whole action is automatic once 
an experiment is started. 


| time ago, and his results and mine were practically 
| identical. 


The characteristic velocity lies at about 
1:1 cm.* hydrogen per ten minutes per cm.2. This is 
extremely low for brass of any kind, as even gun-metal 
with 2 per cent. of zine very often shows a higher figure. 
The maximum after the “induction” period is not very 


| marked, but the long period of approximate constancy is as 
| marked as it was unexpected. 
any other way than that the metal tends to reproduce its 


I cannot explain it in 


| own surface, neither more nor less. This is not an un- 
common thing with alloys, as I have since found, but it 
is confined to alloys of excellent properties in other 


| respects. I found, amongst other things, that brasses with 
| less than 60 per cent. of copper, containing manganese, 
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| iron, tin, &c., the so-called manganese bronzes, exhibit 
| similar curves, but with enhanced values. 
This makes the air bubbles “roll” | 


By rational experiments in accordance with my theory, 
which made these alloys unbalanced on the electro- 
| positive side, I finally managed to produce a manganese 
bronze with practically the identical dissolution curve of 
Muntz’s metal. Beyond that I could not go. At about 


| this period I was asked to investigate some manganese 
The two taps 5 and 18 are | bronzes containing nickel, in conjunction with Mr. G. H. 


there for putting the apparatus under barometric pressure | Ryberg, a graduate of the Stockholm Technical High 


at the beginning and the end of an experiment. 
We shall now suppose that we are making an experi- 
ment. Our first operation consists in undoing the rubber 


School. We applied the dissolution test, and we got 
average velocities four to six times greater than my figures 
for Muntz’s metal! The curves were bent over a maxi- 
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mum, and there was absolutely no constancy. These 
alloys rusted in the air like cast iron—and still they 
ditiered from alloys known to me by a small percentage of 
nickel only. We-then determined to investigate the 
influence of nickel upon the above mentioned alloy of my 
own experiments. Adding varying percentages of nickel, 
we got the following average dissolution velocities by 
integration of curves representing a total evolution of 
50cm*. of hydrogen :— 


Alloy + 0 per cent. nickel : 1° 
; oS; ; , 


em*, hydrogen per 10 min. 


” 


ROo=;. Ces 
mm + 3° me ‘< ‘$i --.. zz i . 
a 50. way Saree of Radia 

Fig. 4 shows a curve representing the increase of disso- 
lation velocity with percentage of nickel. This curve is 
so remarkably like curves representing the alteration of 
the properties of solutions with concentration, that there 
can be no doubt as to the fact that we have to dea] with 
a new additive property of matter in the form of a solid 
solution. I may mention that the percentages of nickel 
were so calculated that the remainder had the same com- 
position in all the cases. From a practical point of view, 
nickel is incompatible with low percentage brasses of the 
manganese bronze type. This was confirmed by mechani- 
cal tests as well. 

Another series of experiments was made with aluminium. 
The results in this case were equally remarkable, but in 
another direction. The following figures were obtained :— 

Alloy + 0 percent. aluminium : 1°] cm.*hydrogen in 10 min. 

» +01 = = : 1°526...,, << = 

ee eae BE BA thn a = 

» +04 et 5 Soll. x xe 3 

i se = = es 5 sige s = 
Beyond 1 per cent. aluminium, the alloys would not forge 
properly, hence such alloys were considered of no prac- 
tical value. In this case the curves showed no great 
increase in mean value, but an increasing irregularity. 
One curve overlapped the other in the most confusing 
fashion, and distinct maxima appeared towards the end 
of the experiments. I drew the conclusion that alumi- 
nium entered a-kind of chemical combination with part 
of the copper, and that the compound lessened the 
adhesion between the crystals forming the alloy, the 
irregularities being caused by actual fissures in the alloy 
itself occasionally increasing the surface. The average 
increase of about 0°5 cm.* speed must be ascribed to the 
increased electro-positive nature of the alloy. The 
difference between maximum and minimum in these 
experiments increased from : 


Alloy + 0°1 per cent. al. 
0 


ef 
: 2°10 
2°83 


” 


min. 0°94, max. 1°75 cm.° 

” +1 » a ab » 0-92, 2 267 , 

This may serve as an indication of the increasing irregu- 
larity. The mechanical properties were greatly impaired 
at 1 percent.ofaluminium. The tensile strength fell from 
34 to 27°5 tons per square inch, and the elongation from 
28°5 to 11 per cent. in Zin. We can thus see that irre- 





|} 








T 
i 


Mean Dissolution veio “ity in Hydrogen uaits 





/ 2 3 
Percentage of Nickei added to Manganese Bronze 


Fig. 4 


gular dissolution curves are bad from a mechanical point 
of view, although the alloys may be fairly anti-corrosive. 
It is remarkable to note in this connectivn that aluminium 
improves both the anti-corrosive and the mechanical 
properties of the 70/30 series, which according to my 
theory is the electro-negative. The dissolution velocity of 
70/30 brass falls by an addition of a small percentage of 
aluminium from 1°6 ecm.* to 1°1, or by about the same 
value as it rose in the low percentage series. 

Th study of the above phenomena involved a great 
deal of labour, and I must acknowledge my indebtedness 
to Mr. Ryberg, who assisted me most materially in accu- 
mulating facts. It is naturally impossible to the isolated 
experimenter fully to investigate such a complex series 
of phenomena, and from this reason I am putting the 
matter before the public. The practical usefulness to 
the engineer of these measurements will be treated later 
on, wher types are discussed, but I wish to point out that 
I have great hopes that the metallurgical engineers will 
encourage research in this direction. The results are, at 
all events, more palpable and convincing than the micro- 
photographs by themselves, and an accumulation of facts 
may, in a mind more capable than my own, lead to a 
most useful generalisation. 

(6) Copper and tin alloys.—Gun-metal poor in zine, 
like Admiralty mixture, and zinc-free bronzes show 
curves similar to Muntz’s metal, but the average values 
are lower, generally between 0°6 and 0°8 cm.’ hydrogen 
per 10 min. per cm.? These alloys do, however, easily 
develop segregation, and in such cases I have observed 
values up to 2cm.’. In Fig. 5, which represents some 
idealised curves of dissolution velocities, III. corresponds 
to results obtained for Admiralty gun-metal and II. to 
those for pure zine-free 90/10 bronze. Such favourable 
results are not very often obtained with gun-metal from 
the casting shop of an engineering establishment, where 
the composition is always uncertain from obvious reasons. 
They have been obtained by me in actual experiments, 
however, proving that properly prepared gun-metal is 
more anti-corrosive than brasses. To make the figures 
compare as weights of metal, the hydrogen values for 





copper-tin alloys of the approximate composition 90/10 
ought to be increased by 7 per cent. when put side by side 
with figures for brass. Space will not allow me to enter 
into further details with experimental records, hence | 
must confine the continuation to the discussion of general 
results. 

(7) Types of dissolution curves for copper and copper 
alloys.—Fig. 5 is a graphic representation of results 
obtained with copper and copper alloys, idealised to some 
extent in order to emphasise the characteristic properties 
of the curves. 

Curve I. is typical for copper of good quality. 

Curve II. is typical for zinc free 90/10 bronze. 

Curve ITI. is typical for Admiralty gun-metal. 

Curve LV. is typical for Muntz’s metal and very good 
manganese bronze. 

Curve V. is typical for 70/30 brasses. 

Curve VI. is typical for low percentage brasses rich 
in iron. 

Curves VII. and VIII. represent results with low per- 
centage brasses of the manganese bronze type, which 
contain incompatible ingredients. 

All these types have been obtained ‘with alloys used in 
commerce, and VIII. is by far not the worst result which 
can be got. As all the alloys are intended for similar 
purposes, it is obvious that the magnitude of the varia- 
tions per se indicates the importance of carrying out 
measurements of this kind. From practical experience 
I know that alloys represented by VI. have a fair life, 
but also that their commercial competitive value is largely 
one of price. It can be taken for granted, however, that 
a more corrosible alloy is unsuitable for purposes where 
a brass or a bronze is generally used. When our dissolu- 
tion tests are applied, I should from this reason consider 
curve VI. as the limit for alloys of this kind. In other 
respects I have made the following general observations, 
which Fig. 5 serves to illustrate :—Ordinary admittedly use- 
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ful “methods” represented by curves 1.—V. show, to begin 
with, an increasing dissolution velocity towards a more or 
less marked maximum. Afterwards the velocities fall more 
or less slowly, the curves being remarkably closely repre- 
sented by straight lines, which make a larger and Jarger 
angle with the time axis as the mean velocity increases. 
Simultaneously with this the straight part of the curve 
begins to show a more and more marked curvature. The 
tail ends of the curves ali intersect each other in the 
reverse order of the numbers given in Fig. 5. As the 
mean values increase the curves become more and more 
symmetrical, like VII. and VIII. What all this means is 
fairly evident. The appearance of the maximum means 
a development of surface by the increasing roughness as 
the acid eats in. Some slight amount of preferential 
dissolution thus takes place, even in the case of very 
good “metal.” With these a kind of dynamical equili- 
brium is established, and the surface development tends 
to be towards a constant value for a long period. In 
these cases the total action up to the maximum repre- 
sents a small part of the subsequent total only. As the 
maximum increases in value, the preferential dissolution 
represents more and more of the total, and the latter 
part of the curve deals with the dissolution of a more 
and more disintegrated metallic structure. How this 
effect can be produced by a foreign metal has already 
been shown in the case of nickel in manganese bronze. 

That the effect follows distinct laws is equally evident 
from Figs. 4 and 5. To give a general mathematical 
expression for a series of curves like Fig. 5 is not very 
difficult, but to derive it from the chemical composition 
of the alloys offers very serious obstacles. The curves 
themselves do, however, give such a clean picture of the 
corrosibility of copper alloys in general under ordinary 
circumstances that the practical side of the question is 
just as well served by them as by a formula. To the 
maker of alloys the following is of the utinost import- 
ance:—If you take a distinct type of copper alloys, and 
vary the proportion of the ingredients and subject the 
various experimental alloys to dissolution tests, then the 
alloy which has the flattest and most regular dissolution 
curve does at the same time possess the best mechanical 
properties. With this I shall leave the subject of natural 
corrosibility and its mensuration, and turn to practical 
cases of enhanced corrosion. 








MACHINE TOOL DESIGN. 
By Professor J. 'T. Nicoison, D.Se., and. Mr. Dempster Sari, 
No. XXXIX.* 
STRENGTH AND PROPORTIONS OF FEED MECHANISMs. 

FunpAMENtTAL to the rational design of the feed 
mechanistn is a knowledge of the force required to slide 
the saddle along the bed whilst taking a cut. This fore 
depends on: (1) The magnitude and direction of th: 
resultant cutting pressure on the tool; (2) the design and 
proportions of the saddle and bed, and the relatiy: 
positions of the feeding rack or feed screw and tool point 
(3) the coefficients of friction between the various sliding 
surfaces of the saddle and shears. 

The three rectangular components of the resultant 
cutting force have values, which are known from ow. 
experiments with the “Universal lathe tool dynamo 
meter.” These experiments have been described and 
tabulated in previous articles. 

For soft or medium steel the vertical component V ha 
a value of about 100 tons per square inch of area of cui 
when working with a tool ground to ordinary shop angles. 
The horizontal component T parallel to the length of tl. 
bed or “traversing force” has for the same material an: 
shape of tool a magnitude equal to roughly 0°25 V; an 
the horizontal component S perpendicular to the lengt! 
of the bed, called by us the ‘surfacing force,’ may bx 
taken to be equal to 0°5 V. 

In accordance with these data the total force required 
to slide the saddle along the bed will consist of :— 

(1) The net traversing force T = 0°25 V. 

(2) The frictional resistance between the saddle and 
top of bed, due to the vertical cutting force V, together 
with the weight of saddle and rests. If the coeflicient 
of friction for such greasy but polished surfaces be taken 
equal to 0°15—this force of friction will amount to 
0°15 x 1:1V =0°165V; since the weight specified is 
about 10 per cent. of the force due to the standard cut 
for lathes up to 36in. centres. 

(3) The frictional resistances between the saddle and 
the edges of the bed are due either to the surfacing force 
S as a whole—to forces produced at two opposite corners 
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by the “ cross-wind” of the sadd!e, owing to the rack and 
tool point not being in the same vertical plane—or to the 
backward tilt eaused by the height above the bed at which 
the force S acts. With « = 0°15, as before, we have 
since S = 0°5V—for this frictional resistance «5 
15x ‘5 V=0°075V. It is easy to show that the 
addition to be made to this for the friction due to the 
cross-winding and tilting tendencies will not ordinaril 
amount to more than ‘01 to ‘02V. Thus the totul 
frictional resistance due to the action of the surfacing 
force S amounts to about 0°1 V. 

The net force F required to slide the saddle along the 
bed at a uniform speed, constituted by the sum of these 
three items is, therefore :— 

F = (0°25 + 0°165 + 0°1) V 
ae ay 1 .; 
= 0°515 V, or, say 9 ¥; 


With the standard cut of area = square inches, 


U 
6400 
this force has values for the various sizes of lathes given 
by the following expression (in terms of the height of 
centres (/) 

Wied bey nk x 100 x 2240 x 
2 2 


ogg 17°5 h? Ib. 
6400 


= 18 h? Ib. 


Thus with— = 6in. 12in. 18in. 36in. 72in. 
we have— F = 648 2590 5830 28,400 93,600 lb. 


The power-drive for supplying this pushing force may 
be obtained in very many different ways, as described in 
our previous articles; but that force is delivered to the 
saddle in the end by means of either a pinion hung from 
the saddle operating upon a rack fixed to the bed, or by 
a nut on the saddle driven from—or driven by—a screw 
alongside the bed. 

The teeth of this pinion, which is usually of steel and 
machine cut, have therefore to be of sufficient strength 
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and rigidity to transmit the force F = 18h*%. On the 
assumption that the pinion should not have less than 
fourteen teeth, that these teeth are to have radial flanks, 
that their height is to be 0°55 times their pitch, and that 
the pinions are to be of a width equal to three times the 
pitch; then, in the fundamental furmula for the strength 
of a machine-cut tooth. 


tq2 
F=P= pbs (1) 
we. shall find that c = 2,4 = +434, 8 = ‘55 and 
aoe 2 e pbt = O'lldpb/, but b= 3p,..F = 
‘Do 


0°342 pf = Isl Ai AS ek meus enattaty 

This shows that the pitch should vary directly as the 
size of the lathe. 

According to the diagram—Fig. 169—in which the 
results obtained from practice are plotted as ordinates on 
a base of lathe heights, we find, however, that the law is 
vit 

5 
or the pitch increaces more slowly than the height of 
centres. 

There are three possible causes for this discrepancy 
between theory and practice— 

(1) The values adopted in practice for the smaller sizes 
may be too great. 

(2) Those used for the larger sizes may be too smal], or 

(3) If the values adopted in practice are really correct 
the safe working stress allowed does not reiain constant 
for all sizes of lathes, but is diminished as the rack pinion 
gets smaller in diameter. If the stress (f) be taken 
equal to 1320 h in the fundamental formula above we 
immediately obtain the practical rule 
/n 


ag (3) 


p= v 

v 
A simple formula which almost equally well fits the 
data of practice and provides a greater margin of strength 


t 

60 (4) 
Ieed shaft.—In proportioning the feed shaft it is 

proposed to make it of such strength and stiffness as to 

be able to transmit the power necessary for traversing 


) with the 


for the smaller sizes is: p= + din. 


h 

the saddle at the standard rate of feed (60 
h h a ee 

standard arca of cut av ~ 160 when it is itself 


rotating at the same speed as the spindle. The reason 
for this will be clearly understood from the annexed 
skeleton sketch—Fig. 170—of an ordinary feed mechan- 
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ism, in which four change gears are shown corre- 
sponding with our proposed four standard rates of 
feed, h/108, h/160, h/240, and //360, and in which 
for the h/160 feed the feed shaft is shown geared 
right back to the spindle by equal wheels. With a worm 
having ¢ threads let the rack pinion make » revolutions 
whilst the feed shaft makes one turn. Then—K being 
the number of teeth in the worm wheel, L and M the 
number of teeth in the wheels so marked on the figure— 
t L 


6 Soo 
Kk M 
: 53 . , Vvh 
Now the rack pinion circumfercnce is 14 — _, and the 
o 


/} 
Vit 
saddle therefore moves n 14 5 


=2°8rnVvh 
.~4tL |. 
5km *™ 


whilst the feed shaft makes one turn. If this distance 


ie. 
== 1/160, we must have—taking ae 
h 14 / 
160 = 5X 4K YM 
112 


to oh 


K ‘ 


or (») 


Thus if i be taken at | and the ratios given in the 


table are adopted for the worm gear ratio (K/t), the feed 
shaft will rotate once whilst the saddle is fed through a 
distance = h/160” (i.e., whilst the spindle rotates once). 


Table of worm gear ratios on feed shaft e 


Thus for h = 6 12 18 86 72 
K/é 46 82... 26 19 18 


Let the force acting on the teeth of the wheel G be 
Q lb. and its pitch circle radius be r inches; then the 
work done on G during one revolution of the feed shaft 
is 27Qrinch-lbs. During the same interval of time the 
work spent in driving the saddle (through h/160 inches) 
is 0°5 V x h/160 inch-lbs. If, therefore, the efficiency 
of the drive as between G and the saddle be 0°25 x °94 
x *94 = +22 (*25 for the worm drive, °94 for each of the 
pinion drives), we shall have 


2rQrxn 0°5 V x h/160 = 18 h*/160 


18 h* he lbs. inches, 
160 X Zan 12°35 
or T = #12 lbs.inches . . . 
is the torque to which the feed shaft is subjected. 
Now it may be easi'y proved that if @/l be the angle of 
twist allowed per unit length of the shaft, d its diameter, 
and G the modulus of rigidity of its material, then 
@ 1027 
ee Te 
10°2T 10°2h' 
Gol” 12Gé6l 
ord =o lord = hic 
when ¢ is a constant depending on the rigidity of the 
material of the shaft, on the angle of twist per unit of 
length allowed in practice, and on the depth of the key- 
way in the shaft. Irom the data obtained in practice it 
has been found that ¢c = 4} gives a fair agreement with 
the sizes ordinarily employed. So that the feed shaft 
diameter may be found from the formula— 


and Qr = 


(6) 


Hence c= 


he's 
, ee 7 
¢ aj (4) 
Teed shaft diameters. 
h= 6 12 18 24 30 36 48 60 
d = lin, 1im. Qin. 2} 2] «BE 4 4G 


Strength of teeth for feed change gear.—The pitch 
of the feed change gear teeth is found to be about //30— 
vide diagram. The number of teeth on the wheel G is 


about 30; so that the diameter of G is i x 30 _ h 
30 sf a 
Hence, the force Q acting on the teeth is known from 
he h® x 22 h?e« , Br. 
Oo= = = : = 3% 
~ Wr zh 6 


» gz 
Taking, as before, in the formula ea pbf; ex, 


a = ‘434,68 = ‘55,and b = 2 p we get :— 






Swain Se 
170 


the load = °228 p?f = Q = $ h’. 
h? h 
Pp a nae os 
*456 7 "675 yh 
in which, if f be taken equal to 2000 1b./square inch, we 
obtain the practical formula— 
h 
i 

Comparing this rule p = h/30 with the data plotted in 
the diagram, we see that for small sizes the teeth are 
usually of greater, and for large sizes, of smaller pitch 
than the rule indicates. 

This appears to show, as was found to be the case 
with the rack pinion, that a smaller working stress is 
usually allowed for small than for medium sized teeth. 

Another reason for the discrepancy, with lathes of 
larger sizes than 36in. centres, may be that for them the 
feed shaft is often run at a higher speed than the spindle, 
not only when the lathe is taking the standard cut with 
the standard feed, but for all cuts andfeeds. The change 
gear is situated in the saddle itself, as pointed out in a 
previous article, and the feed shaft to spindle velocity 
ratio is constant. 

The above rule for the pitch is applicable to all the 
wheels of the change feed mechanism. They are usually 
all of the same pitch, although the reversing train on the 
spindle is generally of steel. This is justified by the fact 
that the train is in use for every cut and feed. 

THE LEADING SCREW. 

The leading screw is always of superabundant propor- 
tions as regards either strength or stiffness, and its 
design, apart from kinematical considerations, which 
have been already very fully gone into, appears to depend 
upon the allowable bearing pressure between rut and 


a . 1.€.5 D = 


Hence, 


(8) 


| thread, z.e., upon the amount of wear to be provided 
| against. 


The pitch is usually two threads per inch up to and 
including 2lin. centres, and one per inch for sizes beyond 
that, 





If p is the pitch, d the mean diameter of thread, and 
m the ratio of length of nut to mean diameter of thread 
(l/d), the area of contact with the nut is 

tdmd _WBr,, 
a ea gear es 9 
bp 2p 4 - aa 
Here we assume that only the upper half of the nut is 
in use. The normal thrust between nut and screw is 
about 20 h?lb. Hence if 4 is the safe bearing pressure 
we must have 
mr 


q 
4 


d? = 20h? 


9h? 
q 
If 7 were constant for all sizes of screw and ¢ qual to 180 1b. 


ree h? pee ee ye h 


bb? = 
1s 20 44 


The law exbibited on diagram 169 from practical expe- 
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qu 


from which d? = h? = if m =v. 


per square inch, then d? = 


rience is d = : sin. for sizes up to 18in. centres. 
v 

For sizes above this the value allowed for the bearing 
pressure (7) may be greater. 

According to OsLorne Reynolds, Works, vol. ii., page 
265, equ. 35, the allowable load per unit area varies as the 
equare of the smallest dimension. Hence, fora thread of 
lin. pitch the value of g should be 720 1b./sq. in., if 180 be 
correct for a thread of $in. pitch. 

9 hi? = 


ord = 


9 
720 


he 
8U 


hi? 


Hence, d? = 


h 


a 


The actual values are approximated to by linear law. 

p 
1383 
showing that either a smaller bearing pressure is 
allowed as the diameter diminishes, even though the 
pitch remain the same; or that the proportion of length 
to diameter of the nut is less as the size increases. 

A similar method of calculation to that employed for 
the stiffoess of the feed shaft might be made use of for 
determining the diameter of the leading screw. The 
ratio of the force acting tangentially at mean thread 
diameter to the saddle reaction F is about 1 to 5 for 
ordinary pitches and diameters. The diameter is then 
found to increase as i?'*, and the formula d = } h?", 
which is obtained in this way. seems to agree tolerably 
well—for the smaller sizes, at all events—with the data 
of practicc—see diagram. 
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ZEEBRUGGE AND BRUGES: 


THERE was a time when Bruges was the most important 
port of Northern Europe, and one of the most populous 
and busy cities of the world. At the beginning of the 
sixteenth century it boasted 150,000 inhabitants, while 
Paris had but 120,000, and London a bare 40,000. 
Probably the zenith of its power was reached about the 
middle of the fifteenth century, but very soon after that 
its troubles began. In consequence of the amount of 
reclamation work which was carried on on the banks of 
the Zwyn, one of the arms of the Scheldt, the channel 
got narrow and narrower, and silting up became more 
and more pronounced, until first of all the larger vessels 
could not get up to Bruges; then smaller vessels began 
to have difficulty in doing so, and finally there was no 
continuous waterway at all. Long before this, however, 
the trade of Bruges had gone, and the city slumbered 
through a sort of semi-medival life, the quietude of 
which was hardly broken by the passage through its 
midst of an ugly, clattering half railway, half tramway. 
The spirit of commerce was, however, not dead. Many 
have been the attempts to regain the lost position. The 
latest of these has been the construction of docks in the 
city itself, of a ship canal from them to Zeebrugge on the 
coast, and the building of a huge curved mole at the latter 
place. These works, which are now practically com- 
pleted, have been in progress for some years, and they 
were formally opened by King Leopold on Tuesday last. 
Whether or not the aspirations of the Brugeois will be 
realized xemains to be seen, but it is even now certain 
that a very fair volume of trade has already sprung up, 
much of this being with the North of England, through 
Hull, from which place the enterprising Lancashire and 
Yorkshire Railway, about a year ago, commenced a service 
of fast boats. 

It will not be necessary for us to go deeply into the. 
history of the new canal and port. It wili suffice to say 
that in March, 1891, a Commission was appointed to con- 
sider “ the establishment of a seaport for Bruges on the 
coast near Heyst.” This Commission asked for schemes 
to be subinitted to them. One of those sent in was by 
Messrs. Louis Coiseau—a French contractor, who has 
since been President of the Société des Ingénieurs Civils 
de France—and Jean Cousin, honorary engineer to the 
Corps des Ponts et Chaussées of Belgium. Two years 
later these gentlemen signed a convention with the 
Government and with the city of Bruges to carry out the 
work for the sum of 38,969,875 francs—say, £1,558,795. 
The latter of these gentlemen made a detailed communi- 
cation regarding the works to the Société des Ingénieurs 
Civils de France, which was published in the Society’s 
“Bulletin * of December last. For part of our informa- 
tion we are indebted to this communication. We have 
also had an opportunity of visiting the works personally, 
and for some of the data and the illustrations contained 
in this article we have availed ourselves of an able article 
which recently appeared in our contemporary Le Génie 
Civil. 

The work naturally divides itself into three parts, 
namely, the works at Bruges, the canal from Bruges to 
the coast, and the harbour works at Zeebrugge. The 
docks at Bruges are shown in Fig. 1. They are situated 
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between the Lisseweghe Canal and that leading to | tide—and other equipment. The total length of the canal | row consisting of six piles. The arrangement of these will 
l’Ecluse—which was, by the way, the old route to the | from Bruzcs to where the sea joins the entrance channel | be seen in Fig. 6. The piles used are made of tubes 


Scheldt and the sea—and some 200 yards to the north- 


ward of the Ostend-Bruges Canal. The present form of | 


| is 12,750 m., or nearly 8 miles. 
At the present time the new port at Brugesis made up 


the docks may be seen in Figs. 1 and 2, in the latter of of two basins, as may be seen in Fig.1. The dimensions 
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Fig. 1—-DOCKS AT BRUGES 


which the route of the canal to the sea may be seen. 
This canal forms the second portion of the work, and it 
unites the new docks at Bruges with the harbour works 
at Zeebrugge on the coast. In Fig. 3 we give a general 
map of northern Belgium with its canal systems, and 
this will help the reader in following our description. 
‘fhe canal is in an absolutely straight line, and it is for 
the major part of its length parallel with the Bruges- 
Heyst Railway. The third portion of the work is, of 
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Fiz. 2-GENERAL PLAN OF CANAL AND PORT 
course, the harbour at Zeebrugge. 


a curved jetty or mole which starts from th2 shore a little 
to the west of the point where the canal enters the sea. 
This mole forms a roadstead and shelters a number of 
quays; (2) of a sea lock led up to by a channel giving 
access to the sea, and on the other side communicating 
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Fig. 3—NORTHERN BELGIUM 


with the canal; and (3) of an inner harbour comprising 
two basins already formed and two others projected, 
these being indicated by different hatchings in Fig. 4. 


In addition to the foregoing there is a tidal harbour, | 


with access to the entrance channel—this being for fishing 


This work consists, as | 
will be seen in Fig. 4. of (1) an outer harbour, formed by | 


of these basins wil! be noted on the engraving. The cast 
basin is to be lengthened, and the work has already been 
begun. In addition to these two basins three others— 
shown hatched in a different manner to the left of Fig. 1 
—are projected. There is a lock which connects the west 
basin with the Ostend-Bruges Canal. This lock has a 
length of about 330ft., e breadth of nearly 40ft., and a 
depth of just over 13ft. At one end it has a swing 
bridge carrying two lines of railway, and at the other end 
another swing bridge carrying a carriage road. The 
equipment of the port comprises six steam cranes of a 
lifting capacity of about 1} tons at a radius 32ft. 9in. 
There are also several large warehouses. 

The canal proper is 10 kiloms. long between lock head 
and lock head. Its width at bottom is nearly 73ft., and 
for this width it has a depth of just over 26ft. The 
towing paths are 10m. wide. The banks are protected 
against erosion Ly stone facings, just over 1ft. thick, sct 


| °24 m., say, 94in., in diameter, filled with concrete. They 
are formed as shown in the diagram at the right-hand 
top corner of Fig. 6. The length of the piles is from 
12m. to 17m., according to the depth of water. Their 
tops are connected together by means of joists, and at 
the sides by I beams, while they are braced with tie 
rods. There is on the west side a screen made of 
uprights and steel plates, to protect the trains and the 
officials from wind and spray. This open work portion 
ends at its northern extremity in a caisson 18m. wide, 
which forms the shore end of the next portion of the 
mole. This part is 1955 m. long, and has two types of 
cross section. The first—1715 m.long—has the section 
shown in Fig. 7; the second, also shown in this figure, 
is 226m. long, and forms the sea end. The jetty or 
west wall of the first part is built up of blocks of 
cement concrete 25m. long, 74m. wide, and from 7 m. to 
9m. deep, these weighing from 3000 to 4000 tons, placed 
on rubble mounds. These blocks come up to a level of 
1m. above low-water level, and above them there 
is a masonry wall 5 metres thick and 63 w. high. 
This is built of cement concrete blocks weighing 55 tons. 
Above this is a shelter wall 3 m. thick and 480 m. 
high, made up of blocks weighing 10 tons each. This 
is in its turn surmounted by a parapet wall 12 m. 
high, the crest of which is 88 m.—say 28{t. 9in.— 
above the level of high water of spring tides. 

In the end portion, 226 m. long, the foundation is 
composed of concrete blocks 25 m. long, 9 m. wide 
and 9 m. deep, and having a weight of some 4500 tons. 
Above these the wall is 6°5 m. thick, and is made up of 
concrete blocks weighing 55 tons, and above this again 
there isa shelter wall in which a gallery has been formed, 
and above it again a parapet 1*2 m. high. Finally there 
is a pier-head, having for its foundation a block of con- 
crete 6 m. in diameter and 9m. thick, on which has 
been built the lighthouse showing the entrance to the 
port. 

The quay wall has a total length of 1571 m. In 
the original project, brought forward in the years 1892 
and 1894, a length of quay wall of only 1156 m. was 
proposed. At that time the largest vessels were con- 
siderably less than 200m. long and had a less draught 
than 8m. of water. Now-a-days, however, these dimen- 





























Fig. 4 HARBOUR 


in clay puddle, and supported by planks kept up by large 
stones placed at intervals of lm. The upper parts of the 
banks are covered with earth and sown with grass. Near 
Dudzeele—that is to say, nearly midway between Bruges 
and the sea—there is a swing bridge to give communica- 
tion between the two banks. 

The curved mole or jetty at Zeebrugge is 2487 m.— 
nearly 8000ft.—long. It forms a roadstead of about 


250 acres, and protects a line of quays nearly 6300ft. | 


long. The width from the outside of the mole and the 
inside of the quay wall is 74m.—say 260ft. This mole 
protects the roadstead and the entrance channel from 
storms from west and north. Only the east side of the 
harbour is open, and the winds coming from that quarter 
are, owing to the configuration of the coast, not 
dangerous. 

There are four types of construction used in the mole. 
From the points where it leaves the ground to low-water 
mark it is built of stone masonry set in cement, and 
founded on a bed of concrete. It forms what is really a 


“The Enginecr 
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sions are considerably excecded, and it was finally decided 
to increase both the length of quays and the depth of 
water, the latter to vary between — 8m. and — 11°5 m. 
below low-water line. This extra work, of course, 
increased the price, which is now estimated to be 
55,300,179f., instead of the 38,969,875f. of the original 
estimate. 

The construction of the quay walls is readily seen in 
Fig. 7. The foundation blocks at the — 8 m. line are 
25 m. long, 8 m. wide at the base, and 6°25 m. wide at 
the summit. They each weigh about 3000 tons. At the 
— 11°5m. level they are 31m. long, 11°5 m. and 9°02 m. 
wide at base and summit respectively, and 12°5 m. high. 
They weigh 9000 tons each. At the — 9°5m. line the 
dimensions are somewhere between those in the two just 
mentioned. These blocks all come about 1:0 m. above 
low water, and they are carried up to the 6°95 m. level 
by a wall made up of blocks weighing 53 tons, in which 
a gallery has been formed. This wall is in its turn sur- 
mounted by a coping of stone. 





Fig. 5—-PART LONGITUDINAL AND CROSS SECTIONS Of JETTY 


level platform 11 m. wide at the top, on which the lines 
of railway are run. This platform is protected by a 
wall. After this masonry portion comes 300m. of open 
work—see Fig. 5—so as to allow of circulation of the 
water, and to prevent the formation of sand banks. 
This open work portion carries two lines of railway, and 


| The large foundation blocks for the jetty and quay wall 


were made on shore in iron caissons—see Fig. 8—with 
sides 8 mm. thick, reinforced with trellis work girders. 
These caissons were mounted on a scaffolding which 
formed a sort of transporter running on two sets of rails. 
The length of this was 67 m. They were partially filled 


boats to enter at high tide and remain stranded at low | is composed of sixty rows of piles spaced 5 m. apart, each with concrete, and floated out into position at high tide 
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by means of tugs and winches, and allowed to sink by | boats filled with boulders, and having false bottoms, were 
permitting the water to flow into the space left. At low | mancuvred over them, and the cargo of boulders dropped 
tide the space left to allow of floatation was filled upsolid | upon them. The foundations thus begun were levelled 
| as well as possible for the reception of the heavy blocks 


with concrete. 






Section of 
a Pile 


Top of Rail 8,035 











Fig. 6-SECTION OF OPENWORK 


The 55-ton blocks were put into place by a Titan crane, 
which travelled on rails with a 4m. gauge. This crane 
weighs 462 tons, is worked by electric motors, and can 


| 
| 
| 


| larger blocks, so as to make a level bed for the 55-ton 


| channel 820 yards long and 53 yards wide at the bottom. 
| As it crosses the shore it is protected by two low jetties, 


| swing bridges. 
| that of the lock itself 25°5 m. at the bottom, and 38 m. 


| swing bridge. 


| The opening takes two minutes to perform. At each 


of concrete. In spite of every precaution, however, it 
was not easy to makea level foundation, and when it was 
found that sinking had taken place, layers of concrete 
more or less thick were spread over the tops of the 


blocks. 
The sea lock giving access to the canal is entered by a 





constructed of rough boulders surmounted by a masonry 
revetment. The length of the lock is 282 m.—say, 925ft. 
—158 m., or 520ft. of this being inside the lock gates and 
The width of the lock gates is 20 m., 


at the top. The sills are ata level of — 5:5 m. below 
low water, and the level of the water in the canal is 
3°5m. This gives a total depth of water in the lock of 
9m.—say, 29ft. 6in. At each end of the lock there is a 
One of these carries the Bruges-Heyst- 
Railway, and the other the roadway between Heyst and 
Blankenberg. These bridges are operated electrically. 





end also the lock is closed by single leaf gate, which is | 
moved sideways to open it. These two gates are of a | 
type employed for the first time at Zeebrugge, and are | 
both exactly alike. They each consist of a steel caisson 
4°5 m. thick and 12°7 m. high. Their shape is that of a 


the canal or in the sea, can enter freely. By this arrange- 
ment the volume of water displaced by the gate does not 
vary, and the load on the wheels remains constant. The 
ballast need only be adjusted once to suit the load which 
it is desired the wheels should carry. 

The gate, as will be seen in Fig. 9, rests on two pairs 
of axles carried on wheels 1 m. in diameter. Each is 
enclosed in a chamber, to which access may be obtained 
by a shaft leading to the upper floor of the gate. Before 
one can enter this chamber the water must be driven out 
by means of compressed air. In this manner the gearing, 
bearings, &c., can be inspected without the operation of 


| the gates being interfered with. The volume displaced 


by the air-tight chamber is 418 cubic metres, or 429 tons. 
The gate has a weight of 200 tons, and there are 479 tons 
of ballast. There is therefore a weight of 50 tons on the 
wheels, which is sufficient to ensure stability during 
working. 

The gates are opened by moving them sideways, being 
withdrawn into a chamber specially constructed at the 
side. In order to obtain water-tightness, the parts of 
the gate which come against the sill and the sides of the 
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deposit a 55-ton block at a radius of 30m. For placing | trapezium, the short side—20°68 m. long—being at the | 
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| Fig. 8—CAISSON 


| lock are covered with wood, and a tapering form is given 
| to the groove in which the gate slides. This is 5 m. wide 
| at one end and 4°96 m. wide at the other end. By this 
| device the wood on the gate fits tightly against the side 
| of the groove when the gate is shut. This construction 
| also prevents wear by rubbing. The opening and closing 
| of the gate is brought about by meaus of an electrically 
| driven three-purchase winch, the motor working which is 
| of 30 horse-power. Its arrangement will be séen in 
Fig. 9. On the last spindle in the gearing are keyed 
| toothed pulleys, over which run two endless chains 
| attached at a point in their length to a swingletree 
| mounted on a spindle attached to a bracket riveted to the 
| gate. In case of breakdown of the winch or failure of 
the electric current the work can be carried out by hand. 

; | In this case it takes fifteen minutes instead of two. 
the blocks composing the quay walls a pontoon crane was | bottom, and the long side—24°49 m. long—being at the! The cleansing of the sill and of the road on which the 
employed. It is intended to use this crane for the working | top. This form has been adopted in order to facilitate | gate runs is carried out by flushing at times of low water 
of the port. | replacing a gate should this become necessary. | —that is to say, when the water in the lock is some 3 m. 
As the jetty and quay wall advanced the ground| Each gate is divided in height into two chambers by a | above the sea level. Three valves are opened, one on 
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Fig. 7—-SECTION OF JETTY AND KEY WALL, AND OF HEAD JETTY 
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Fig. 9—DETAILS OF LOCK GATES 


horizontal bulkhead placed at a level of — 1:05 m. The | 
lower chamber is water-tight, and is ballasted so as to 
prevent the gate from lifting. The upper chamber is so 
arranged that the water of higher level, whether it be in | 


each side and one in the middle, and the result is that a 
rapid current is set up which carries away the mud, sand, 
and other heavier objects. Anything that cannot be got 
rid of in this manner is removed by descending into 


became ‘undermined, and it was necessary to form a 
foundation which would not yield. For this purpose 
huge fascines were constructed, floated into position, and 
sunk by means of stones thrown upon them. When sunk 
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the wheel chambers by the aid of compressed air. | simply anchor in the roads or are moored to the quay. 


We understand that this form of gate has been found | The tax on merchandise landed varies from 40 cen- | 
to give good results, and that it is to be applied to the | times to 1°20f. per ton. Up to the present time no | 
large sea lock which Messrs. Coiseau and Cousin are con- | long-distance lines have made Zeebrugge a calling | 
structing at Antwerp, as well as in other places, notably | point, and no Atlantic liner has yet been moored beside | 
to the large lock which is now being constructed at | the quay, but we gather that negotiations are on foot | 
Havre, and which should be at work by the end of this | with the object of making it a calling point for, at all | 
year. | events, one line of Atlantic vessels. On the other hand, | 
The place where the port of Zeebrugge has been con- | a fairly large number of moderate sized vessels have | 
structed was originally a desert of sand. There was | already taken this route and travelled up to Bruges. As | 
not a house within 2 kiloms. of the site. It was neces-| may be seen from the following figures taken from a 
sary, therefore, to build quarters for the workmen and | report made by Monsieur Nyssens-Hart, the manager of | 
staff. In addition to this, houses for some 1300 inhabi- | the company. In 1905 the number of vessels was 60. | 
tants have made their appearance. A central station | Last year this number had grown to 441, representing a 
of 350 kilowatts capacity was erected to provide current | net tonnage of 268,951. Amongst these vessels was one | 
for the numerous electric motors employed in the opera- | drawing 7°5 m.—say 24ft. 6in. of water. The service | 
tions and in the different workshops. The boilers were | between Hull and Zeebrugge takes place twice a week | 
fired with peat obtained from the excavations. There | each way, and last season some 8000 passengers were 
are no less than 25 kiloms. of electric wires and 20 kiloms. | carried onit. It is fully anticipated that many industrial 
of water mains. An idea of the importance of the | establishments will shortly be started in the neighbour- 
workshops which were erected by the contractors at | hood. Already a coke factory has been got to work. 
Zeebrugge may be formed when it is said that in them | 
were constructed the swing bridges, the sluice gates, and | 
even one of the large dredgers employed in deepening 
the channel destined to permit the largest vessels to enter | 
the port. 

The working of the port at Zecbrugge and the canal 
and the port at Bruges was undertaken by a separate com- | 
pany called La Compagnie des Installations Maritimes | 
de Bruges. This company holds its rights for seventy- 
five years. It is authorised to levy a rate of 25 cen- | They will be of the same general type as ‘‘U,” but larger, 
times per ton on the Moorsom gauge on all vessels | as the displacement is about 300 tons. The horse-power | 
rounding the end of the jetty, whether these vessels | will be 300, and the surface speed from 12 to 18 knots, 








DOCKYARD NOTES. 


PortuGsL intends adding to her fleet two destroyers, six 
torpedo boats, and two submarines. 


Two Austrian submarines have been ordered in Germany. | 


THE armament of the Boadicea, now being built at Pem- 
broke, will consist of five 4in. guns, new model. 


Tue new cruiser Minotaur will, it is expected, be through 
her trials by next Christmas As soon as she is completed 
she will relieve the Good Hope as flagship of the First 
Cruiser Squadron. 

Fo.Low1naG are trial results of the Regina Elena in her 
24 hours’ trials at four-fifths power—15,200 horse-power— 
L.H.P. 15,473 = 20°33, The Vittor Emanuele in her pre- 
liminary runs at four-fifths for eight hours made 16,000 
I.H.P. and 21 knots. 

Tue German cruiser Koenigsberg on her full power trials 
realised ILH.P. 13,918 and 24°1 knots. These results were 
well over contract, 


Hicu topgallant masts for the new type of ‘‘ wireless’’ are 
to be fitted to all modern British warships. 








THe INstTiTUTION OF CivIL ENGINEERS : ASSOCIATION OF YORK- 


| SHIRE StUDENTS.—On Tuesday, July 30th, a visit will be paid to 


the Gireat Northern Railway Locomotive and Carriage Works at 
Doncaster, by kind permission of Mr. H. A. Ivatt., M. Inst.C Ei The 
party will meet outside Doncaster Station at 9.45 a.m., the entrance 
to the works being close by. In the afternoon the party will 
assemble at 2 p.m., outside the Reindeer Hotel, Doncaster, an. 
drive to the new bridges and junctions on the Dearne Valley and 
South Yorkshire Joint Railways at Black Carr, permission for this 


| visit having been kindly granted by Mr. R. H. Clayton, A.M. Inst. 
i re 


C.E, and Mr. R. Lloyd Roberts. In addition, Mr. Clayton has 
kindly consented to explain the scheme of the works. 
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THE PENNSYLVANIA NEW TERMINUS, 
NEW YORK. | 
oO, 53." | 

Tur New York Terminus will occupy an area of about | 
98 acres. It will extend from Tenth-avenue in an 
easterly direction to a point between Seventh and Sixth- 
avenues, and will occupy the whole of the space from 
Thirty-first-street to Thirty-third-street between Ninth 
and Seventh-avenues—2000ft. long and 500ft. wide—and 
200ft. wide for the 600ft. between Tenth and Ninth- 
avenues. The twe single-track tunnels that pass under 
the Hudson continue as single tunnels until they emerge 
at Tenth-avenue, passing under Thirty-second-street. 
The tracks on the easterly side of the Terminal consist of 
three lines of way under Thirty-third-street from a point 
east of Seventh-avenue to a point near Fifth-avenue, 
where they become two single-track tunnels, thence to 
First-avenue and under the East River. There are also 
three similar tracks further south which pass under 
Thirty-second-street, and which also become two single- 
track tunnels from near Fifth-avenue. The distance 
across the island at this point is 10,000ft. 

The work is being carried out under a commission of 
expert engineers acting under the Board of the Pennsyl- 
vania Railroad through the president and one of the 
vice-presidents. This commission consists of Brigadier- 
General Chas. W. Raymond (chairman), Mr. Alfred 
Noble, who, as chief engineer, takes the East River and 
all east of the Terminal and the excavation work of the 
Terminal; Mr. Chas. M. Jacobs, who, as chief engineer, 
takes the Hudson River and all west of the Terminal ; 
and Mr. George Gibbs, who is chief engineer of electrical 
traction. These all report to Mr. Samuel Rea, vice- 
president, who has direct supervision of the entire 
project. The contractors for the tunnels from the East 
River to the Normal] Tunnel section—between Seventh and 
Sixth-avenues—are the United Engineering and Contract- 
ing Company ; the contractors for the Hudson tunnels, 
and up to Ninth-avenue, including the excavation for the 
Terminal and the erection of retaining walls in that area, 


| tracks. There will be twenty-one tracks in the station, 
| laid in pairs on 15ft. centres, the distances between the 





will be 55ft. in order to provide for the Long Island sub- 
urban traffic. There will be 15 miles of track, and the 
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Fig. 1O—PLAN AT STREET LEVEL 
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Fig. 9-PLAN AT WAITING ROOM LEVEL 


are the O'Rourke Engineering and Construction Com- 
pany; whilst the remainder of the excavation and retain- | 
ing walls for the Terminal area have been done by the 
New York Contracting Company. 

The designing and constructing of all of the mechazical 
and electrical, as well as some of the civil engineering work 
in the Terminal area was awarded to the Westinghouse, 
Church, Kerr Company, which was also engineer for the 
architects, McKim, Meade and White, for the design of the 
structural steel for the station buildings. Specifically this 
company has charge of the design of the station track lay- 
out; acts as engineers for the excavation retaining 
walls and structural steel work for the easterly portion 
from Seventh-avenue easterly to the normal tunnel sec- 
tion ; engineer for the design and the supervision of the 
erection of the entire steel bridging around the Terminal, 
including both foundations and steel work for the large 
viaducts at Seventh, Eighth, and Ninth-avenues, includ- 
ing pipe tunnels and sumps, subways for baggage trucking, 
conduit construction for high and low tension conductors, 
foundations for columns supporting the Terminal, the 
proposed post-office, and the express building, «c. 

he Terminus work has necessitated the removal of 800 
buildings and 2} million cubic yards of excavation, mostly 
rock, One and a-half miles of heavy concrete retaining 
walls have been built for the support of adjoining streets, 
including three main north and south avenues. Thirty- 
second-street has been closed entirely between Seventh 
and Tenth-avenues, and the buildings purchased by 
the railway company. In addition to this there has 
been the removal, care and support of miles of water, gas 
and fire mains, telegraph, telephone, electric light, police, 
and fire-alarm wires. 

In Fig. 8 is given a plan of ‘the station, platforms, and 


No, Ll. appeared July 19th, 


“The Engineer™ 


eleven platforms will have a total area of 258,000 square 
feet. 

It is not intended to store trains at the Terminus. They 
will, when emptied, and unless required for another 
immediate journey, be sent through the East River 


| tunnels to Sunnyside yard, Long Island City, where 
| there will be sidings covering 389 acres, and holding 


1500 cars. The New York Terminus is laid. out to deal 
with 1450 trains a day, when worked to its maximum 
capacity. 

Trains from Long Island will have the use of the two 
northerly tunnels under the East River and from First- 
avenue to Fifth-avenue, and thence westerly over the 
three tracks seen in the top right-hand corner of Fig. 8, 
which give access to tracks No. 1 to No. 8. Trains to 
Long Island can leave from tracks No. 5 to No. 17, and 
pass over the three lower lines on the right up to Fifth- 
avenue, whence they pass through either of the two 
southerly tunnels. } 

A remark may here be interpolated to the effect that 
the scheme on the west side has been laid out with a 
view to a possible third set of lines and tunnels from the 
bottom right-hand corner along and under Thirty-first- 
street, the company having a franchise for their con- 
struction. 

On the west side trains from the New Jersey side come 
through the southern of the two tunnels under the Hudson 
River, and as soon as they emerge from the tunnel under 
Tenth-avenue they are turned on to one of three lines. 
Near Ninth-avenue there are scissors crossings, and thence 
by two “ ladders,’ with ample facilities in the shape of 
double slips, they are able to enter nearly any track in 
the station. Trains are similarly able to leave from 
nearly any track, and, passing over the northern set of 
three tracks, they proceed to the New Jersey side through 
the northern tunnel. 

The signalling, for which the contract has been let to 
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Fig. 11—WAITING ROOM 


centres of adjoining tracks varying from 26ft. to 38ft., | the Union Switch and Signal Company, will be on the 
with the single exception that at the northern side there | electro-pneumatic principle. The exact details have not 
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yet been definitely arranged. There will probably be | departing carriages will leave at the opposite corner, both 
four signal-boxes, and as the view of the tracks and | roadways having a descent of about 20ft. to the level of 
points will be indifferent and the movements of trains | the general waiting-room. There will also be an entrance 
likely to affect more than one signal-box, it is possible | off Eighth-avenue, and two each off Thirty-first and 
that one of the cabins will act as a control over the others. | Thirty-third-streets. One of each of these latter will be 
Whilst every care will be exercised to protect movements, | by bridges over the carriage-ways. At the far endof the 
yet it is intended to do this with the greatest possible | arcade near the waiting-room will be two restaurants 


liberty. 

The buildings for the Express Company will be erected | 
over the lines on the Thirty-first-street side near Ninth- | 
avenue. On the track level there will be three platforms | 
reserved for its use. From this point subways will be led all | 
over the’station for the purpose of conveying baggage and | 


and dining-rooms. These are on the same level as the 
arcade. 

Fig. 9 is a plan of the waiting-room level, and Fig. 11 
a general view of the same. Passing down the steps at 
the end of the arcade, as shown in Fig.9, the passenger 
enters the general waiting-room, on the left of which is 

















Fig. 12—THE 


express matter to and from the trains. Similar accom- 
modation will also be provided for the Post-office. 

An idea of the external appearance of the station | 
buildings may be gathered from the illustration given in | 
Fig. 7, which is the view as will be presented to Thirty- | 
first-street (on the left) and Seventh-avenue. The 


buildings form a perfect parallelogram, the front to 
Thirty-first and Thirty-third-streets being 780ft., and | 
430ft. to Seventh and Eighth-avenues. 

The style of building adopted is suggestive of the great | 
baths of Ancient Rome, and it is said that the ruins of the | 
baths of Caracalla inspired this scheme. The design of | 


the exterior is a Dorie colonnade, 35ft. high, sur- | 





CONCOURSE 


the arrival carriage-way and on the right the departure. 

Fig. 11 will give an idea of the size and capacity of 
this room, the largest of its kind in the world. It will be 
320ft. long, 110ft. wide, and 150ft. high. The steps in the 
background are from Thirty-first-street across the bridge 
over the arrival carriage-way. Passengers arriving by 
carriage enter by the swing doors seen on the floor level 
on either side of these steps. The steps on the left are 


| from the arcade, and on the far side will be the booking- 


oftice and on the near side the telegraph office and parce!s 
room. On the other side of the room. are the excess 
ticket office—the further one—and the telephone boxes. 

Behind the general waiting-room and under the arcade 
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Fig. 13-PLAN OF 


mounted by a low attic, raising the general elevation to 
60ft. The exterior construction is to be of pink Milford 
granite, which is a particularly effective structural stone, 
and its soft shades of colour are uncommonly pleasing to 
the eye. ‘ 

Fig. 10 is a plan of the street level. The main entrance 
for foot passengers will be off Seventh-avenue and through 
the vestibule, and arcade and down the steps to the 
general waiting-room. Shops will line the arcade, in 
addition to some on the street front. The arcade will be 
225ft. long and 45ft. wide. Arriving carriages will enter 
at the Thirty-first-street corner of Seventh-avenuc, and 





EXIT CONCOURSE 


and restaurants is the main baggage room, with a frontage 
of 450ft. There are seven elevators from this room to the 
track level, and eight from the baggage passage-way—on 
the right of Fig. 11—to the express trucking subway— 
Fig. 8. Immediately under Thirty-first-street is a girder 
structure 30ft. wide giving access to the Express building 
west of Highth-avenue. 

West of the general waiting-room are the separate 
waiting-rooms for men and women. These rooms are 
each 100ft. long and 58ft. wide. Further west is the con- 
course—Fig. 12—which is 100ft. wide. There will be 
two stairways between the concourse and each platform, 





The stairs seen in the background are from Thirty-third- 
street—seen better in Fig. 10. Those on the left lead to 
Eighth-avenue. 

In addition to this there will be under the concourse an 
exit concourse, Fig. 13. This will be 60ft. wide and 18ft. 
above the tracks, with an elevator and two stairways from 
each platform. From thissub-concourse there will be ample 
inclines and stairways for exit to the four thoroughfares 
that surround the station, and by subway to any future 
underground railway on Thirty-fourth-street, so that 
arriving and departing passengers will be separated as 
far as possible. Access is also provided for when the 
proposed Seventh and Eighth-avenue rapid transit lines 
are constructed. 

We have to express our thanks to Mr. Samuel Rea, 
third vice-president of the Pennsylvania Railroad; Mr. 
Alfred Noble, Mr. Chas. M. Jacobs, and Mr. George 
Gibbs, chief engineers on the work, and Mr. G. B. 
Francis—-Westinghouse, Church, Kerr Company—for 
assistance rendered in the preparation of this article. 








REINFORCED CONCRETE. 


In October, 1905, a Committee was appointed by the 
Council of the Royal Institute of British Architects to 
draw up rules for the guidance of architects in the use 
of reinforced concrete. The report of this Committee, 
and the rules which are the outcome of its deliberations, 
have recently been submitted to the Institute, and 
adopted after discussion. Although the rules have been 
drafted primarily for the use of architects, there is much 
in them which is of considerable interest to engineers. 
The design of reinforced concrete buildings is essentially 
one of those branches of architectural work which 
demand on the part of the architect a considerable 
knowledge of the science and practice of engineering, or, 
lacking this, recourse to the services of an engineer. 
Moreover, the principles which underlie the design of 
reinforced concrete for architectural purposes are equally 
applicable to the use of the same material for engineering 
purposes. 

The Special Committee, which was under the chair- 
manship of Sir Henry Tanner, I.8.0., of H.M. Office of 
Works, consisted of representatives of the Institute, and 
of other authorities and associations which had been 
invited to co-operate by the Council. These were the 
Admiralty, War-office, Municipal and County Engineers’ 
Association, Institute of Builders, and the District Sur- 
veyors’ Institution. Professor W. C. Unwin, F.R.S., was 
also invited to serve, and acted as vice-chairman of the 
Committee. 

In addition to considering the results obtained by other 
experimenters, the Committee, through Professor Unwin, 
carried out a series of tests of reinforced and plain 
concrete beams. 

Sir Henry Tanner, in a prefatory note to the report, 
points out that:—“ The aim of the Committee has been 
the production of a good working guide, the laying down 
of the necessary conditions and setting safe rules for a 
proper disposition of the parts. Hitherto every specialist 
in this country has made his own rules, perhaps more or 
less approximately accurate, but the margin of safety has 
been occasionally cut too fine. It should not be enough 
that a structure bears its working load without apparent 
distress, because a specially well made floor may stand 
loads far beyond the average without breaking down; but 
we have to provide such a margin of safety as will cover 
ordinary inattention or ordinary defects of workmanship. 
eee The rules proposed are by no means revolu- 
tionary, and the same principles are being adopted abroad, 
but with some variation of detail. They can be adopted 
as the basis upon which tenders may be obtained, and so 
ensure that these shall be prepared on equal terms; and it 
is hoped they will be of considerable service in placing 
building construction of this type upon a recognised foot- 
ing, and serve to explode the idea that there is anything 
of an occult nature connected with the necessary calcula- 
tions.” 

Turning to the text of the report itself, the first section 
contains some general conclusions as to the fire-resisting 
properties of reinforced concrete. 

Experiment and actual experience of fires show that con- 
crete in which limestone is used for the aggregate is dis- 
integrated, crumbles and loses coherence when subjected to very 
fierce fires, and that concrete of gravel or sandstones also suffer, 
but in a rather less degree—the smaller the aggregate the less the 
injury. The metal reinforcement in such cases generally retains 
the mass in position, but the strength of the part is so much 
diminished that it must be renewed. Concrete in which coke 
breeze, cinders, or siag forms the aggregate is only superficially 
injured, does not lose its strength, and in general may be repaired. 
Concrete of broken brick suffers more than cinder concrete and 
less than gravel or stone concrete. ... For main beams a cover- 
ing of 1}in. to 2in. of concrete over the metal reinforcement appears 
from experience in actual fires to afford ample protection to the 
structural parts. In floor slabs the cover required may be reduced 
to lin, All angles should be rounded or splayed to prevent 
spalling off under heat. 


After describing the materials to be used, the report 
refers to the proportions of cement, sand, and aggregate 
in the concrete :— 

The interstices in the aggregate should be measured, and at least 
sufficient mortar allowed to each volume of aggregate to fill the 
interstices and leave 10 per cent. surplus. For ordinary work a 
proportion of one part cement to two parts sand will be found to 
givea strong, practically water-tight mortar, but when special water- 
tightness or strength is required the proportion must be increased. 

Data are given for all calculations involved in the 
design of reinforced concrete beams, columns, &c. The 
principal coefticients adopted for concrete are :—Modulus 
of elasticity in compression E, = 2,000,000 lb. per square 
inch; permissible stress in compression in beams sub- 
jected to bending, 600 lb. per square inch; permissible 
stress in compression in columns under simple compres- 
sion, 500 lb. per square inch; permissible shear stress in 
beams, 60 lb. per dquare inch; adhesion of conerete to 
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metal, 100 lb. per square inch. The above values are 
for concrete having a crushing strength of from 2400 lb. 
to 3000 Ib. per square inch after 28 days, which are about 
the limits for a mixture having the proportions of 1:2:4 
of cement, sand, and gravel respectively. 
tures, the factors of safety may be 4 in the case of com- 
pression stresses in beams, and 5 for columns, both 
deduced from the strength of concrete at 28 days. 

In calculating the strength of floor beams carrying 
concrete floors which effectually constitute, or take the 
place of, an upper flange, the width of the upper flange is 
assumed to be not greater than one-third the span of the 
beams, or than three-fourths of the distance from centre 
to centre of the reinforced ribs. The reinforcement of 
columns should in general amount to at least ‘8 per cent. 
of the gross cross section. The liability to bending of the 
longitudinal reinforcing bars greatly weakens the column, 
and should be prevented by steel binding bars. Some 
theoretical considerations would indicate that cross bind- 
ing is required at points not further apart than twenty- 
four times the least lateral dimension of the reinforcing 
rods. But experiment shows that still closer cross-bind- 
ing, or, better, spiral binding, greatly increases the strength 
of the column. When the stress on the concrete is not 
greater than 500 lb. per square inch, lateral bending of 
the column as a whole is not to be feared if the ratio of 
length to the least lateral dimension is not greater than 
18. 

The report contains numerous formule for the design 
of beams and columns, together with appendices by Pro- 
fessor Unwin on “ Bach’s Theory of the Resistance of Flat 
Slabs Supported on all Edges and Uniformly Loaded,” 
and on “The Moment of Inertia of Sections of Rein- 
forced Concrete.” Mr. W. Dunn also supplies an appen- 
dix containing a comparison of the resu!ts given by various 
rules for the strength of flat rectangular slabs supported 
on all edges and uniformly loaded, and numerous 
examples of the application of the rules and formulie 
to actual cases. 

A further appendix by Mr. Dunn on the value of the 
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ratio between the moduli of elasticity of steel and con- 
crete in compression is attached to the report. Through- 
out the body of the report the value of the modulus E, for 
steel is taken as 30,000,000 Ib. per square inch, and the 
ratio = as 15. In reality the ratio varies with the age 
of the concrete, proportions, and nature of materials, &c. 
As determined from tests of full-sized columns of con- 
crete, with longitudinal reinforcements only, and without 
transverse binding, it varied from a maximum of 10 at 
working loads to 15 to 21 at ultimate loads. 


The factor “3 is employed to determine the position of 


the neutral axis in beams, and it is found that while a 
variation between 10 and 15 makes no very great 
difference in the result, a value of 15 fixes the position of | 
that axis nearest to the position found by experiment in 
singly-reinforced beams. In fact, the formula given in 
- rules for the position of the neutral axis with 
3, = 15 gives a result which agrees well with observed 
values in beam tests. The tests referred to were made on 
columns with longitudinal reinforcement only, and with- 
out transverse binding, which latter adds greatly to the 
strength. This binding is explicitly required in the Prus- 


met BE, , 
sian Government, and other proposed rules where kg. 8 
4¢ 


taken as 15, and that figure may be taken as making | 
allowance in some degree for it. 

In the report of the French Commission du Ciment 
Armé, Art. 5, it is stated that where the concrete has 
Spiral binding or transverse or oblique reinforcements, so 


isposed as to resist swelling under thrust, the safe loads | 
may be increased in some measure, but not in any case | 
to more than bo 
from tests o 

90 days. 
to prove 


‘ 


For other mix- | 


| this has since been raised a further 15ft. to provide the 
| above its original level the total storage capacity of the lake 


of the crushing strength as determined | 9g 
n cubes of 20cm. sides at the age of | exi 
The researches of the French Commission go | th 
that the use of spiral binding increases the | of this character in the kingdom; Glasgow, Liverpool, and 


permissible safe load in compression to a greater extent 
than other forms, but in no case should the working 
stress exceed |; of the resistance to crushing as 
determined on cubes, as mentioned above. 

We have compared the rules issued by the Institute 
of British Architects with the French Government 


Instructions, and in most important matters there is a | 


uniformity of treatment of the subject, although there 
are differences in many particulars. The French rules 
are more comprehensive than the newly-issued British 
recommendations, and include references to purely 
engineering structures, which are naturally not dealt 
with in the report of the architects. 








MANCHESTER'S WATER SUPPLY. 


To keep pace with the ever-increasing consumption of water 
in Manchester, the Corporation have decided to proceed with 
the laying of the third line of pipes from Lake Thirlmere in 
order to provide a further instalment of about 10 million 
gallons per day. The line of aqueduct is shown in the 
accompanying map. The two existing lines of pipe 
terminate in the Manchester district at Prestwich. The new 
line is arranged to follow those previously laid as far as Farn- 
worth, whence it will branch off round by Eccles, Stretford, 
and Levenshulme to a reservoir at Audenshaw. Several new 
subways and bridges will have to be built where railways and 
canals are crossed, including under the Manchester Ship 
Canal, near Barton-upon-Irwell. From experience gained in 
working the aqueduct it has been found necessary by the 
engineers, Messrs. G. H. Hill and Sons, to provide an 
additional storage reservoir at Heaton Park, which will have 
a capacity of about 500 million gallons, and willbe situated 
about four miles from the centre of the city. The total 
quantity of water at the command of the Corporation from 
their Longdendale and Thirlmere systems is about 40 million 
gallons per day, and as the average consumption is 
rapidly approaching this figure, the further works contem- 
plated are rendered necessary to meet the prospective demand. 
The population supplied is now about 1} million, and the 
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THE WATER SUPPLY OF MANCHESTER 


consumption on one day during the past year reached 
44,773,800 gallons, the average daily consumption for ihe 
year being at the rate of 37,016,113 gallons. The total 


quantity of water which will ultimately be available from the | 


Thirlmere source is estimated at about 50 million gallons per 
day. This is being brought into use in five instalments of | 
about 10 million gallons each, of which the works now to be | 
carried out form the third. 

It may be recalled that the first contract was let at the end 
of 1885, and the first instalment of water was delivered to the 
city in 1894, the construction of the works extending over | 
about nine years. These works included the masonry dam 
for increasing the storage at the lake, with the discharging 
arrangements ; an aqueduct to Manchester about 96 miles 
long; and a reservoir at its termination at Prestwich. The | 
aqueduct includes 144 miles of tunnels, 363 miles of cut-and- | 
cover, and 454 miles of piping; straining and valve wells and | 
numerous bridges, those over the rivers Lune, Ribble, and | 
Irwell being of considerable magnitude. The natural drainage | 
area to the lake is about 7400 acres, but the water from a 
further area of 3600 acres is included in the scheme, and will | 
ultimately be diverted to the lake, making a total of about | 
11,000 acres. Owing to the exceptionally rocky character of 





| the drainage area the water delivered to the lake is very pure | 


and free from turbidity. The highest point of the drainage | 
is Helvellyn, which is 3118ft. above the sea, or 2585ft. above 
the natural level of the lake. 

The masonry dam constructed at the outlet of the Lake | 
will, when utilised to the full extent, raise the level of the 


| water 50ft., increasing the water area from 330 acres to 


793 acres. As, however, it was unnecessary to impound the 
water to this level to give the first instalment of the supply 
an overflow was provided at 30ft. below top water level ; 


second and third instalments, and the water is now held to 
15ft. below top water level. When finally held to 50ft. 


will be 8135 million gallons. 
The aqueduct which conveys the water to the city is about | 
miles long to Prestwich, and about 105 miles to the 
sting reservoirs of the Corporation at Audenshaw, where 
e third line of pipes will terminate. It is the longest work 








| before the Departmental Committee on Miners’ Hours. 


| cerning our resources as an iron-making country are in 


| Birmingham have constructed similar works, the length of 
| these aqueducts being respectively 234 miles, 68 miles, and 
| 734 miles. The water is delivered from the lake to a strain- 
ing well, where, after passing through copper gauze 
strainers, it enters the aqueduct to Manchester. In order to 
arrest as far as possible any suspended matter that may be 
in the water, settling pools have been constructed on the line 
of aqueduct near Grasmere, through which all water passes 
| on its way to Manchester. From the straining well the 
water enters the Dunmail Raise Tunnel, 5188 yards in 
length; other tunnels being Moor Howe, 3040 yards ; Nab 
Scar, 1419 yards; Skelgill, 1243 yards; and others varying 
in length from 900 to 400 yards. 

The tunnels and ‘‘ cut-and-cover ’’ portions of the aqueduct 
have been constructed to convey the full quantity of water 
to be obtained from the scheme, viz., 50 million gallons per 
day; the width of the aqueduct being 7ft. lin. and the 
general height 7ft., with a fall of 20in. per mile. Where 
valleys intervene these are crossed by means of cast iron 
pipes. The concrete aqueduct terminates in a large well on 
one side of the valley, and the pipes are laid to a similar 
well on the opposite slope, at which point the concrete 
aqueduct recommences. There are thirty of these valleys at 
intervals along the line of aqueduct, and the pipes will be 
laid as the demand for more water arises. The complete 
scheme includes five lines of pipes, with the exception of two 
valleys in the Lake District, where the number is limited to 
three by the Act of Parliament, in order to minimise the 
disturbance of the district as much as possible. The work 
now to be proceeded with is the third of these lines of pipes 
across the various valleys; the diameter of the pipes is 44in. 
and 40in., and the weight required between 80,0CO and 
90,000 tons. The rainfall over the watershed varies from 
52in. to 137in. per annum. 






































































BRITISH IRON ORE RESOURCES. 
(By a Correspondent.) 

THE question of our future supplies of iron ore is not only 
of interest to steel makers and engineers, but is a problem 
of national concern. From time to time we are warned of 
the exhaustion of our reserves of this important raw material. 
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It has recently been stated that there is not enough iron ore 
in the British Isles to keep our furnaces employed for more 
than twenty years, and that our best foreign supplies will be 
depleted in about ten years. This statement was made in an 
article published by the Times in its Financial Supplement a 
few months ago, and was very widely quoted at the time. 
Again, a few days ago, the subject was raised in evidence 


What evidence is there to support this theory of a rapidly 
approaching iron famine? 

I submit that these gloomy predictions of an early iron 
famine have no more foundation in fact than had those 
equally mournful prophecies of an impending coal famine 
which were so freely put forward a few years ago; that such 
statements are not in accordance with ascertained facts, 
and that they are thoughtlessly promulgated without any 
regard for the probability—I may say the certainty—of the 
introduction of improved methods of mining and smelting 
that will bring about at no very distant date the profitable 
utilisation of vast deposits of ore unworkable under present- 
day conditions. Moreover, the persistent expression of such 
alarmist views upon a subject of which no one can claim full 
knowledge —no one knows what may or may not be discovered 
in the future—is calculated to weaken confidence, and to 
check the investment of capital, in our iron, steel, and 
engineering industries. These pessimistic assertions con- 


strange contrast to the glowing accounts we are given of the 
resources of our rivals. 

The most authoritative recent estimate we bave of our 
own, and the world’s, iron ore resources is undoubtedly that 
contained in a report called for by the Finance Committee of 
the Swedish Parliament in 1904, and presented last year by 
the Geological Survey Department of Sweden, under the 
direction of Professor Tornebohn. This report concludes 
that the future centre of the iron industry will be, as now, 
situated where the natural fuel abounds, as the ore travels to 
the coal, and, on that account, Britain will not cease to be a 
great iron-producing country within the next 250 years. But, 
apart even from the reassuring character of this report—and 
it is a very conservative document—there are certainly no 
facts within our knowledge to warrant belief in the proba- 
bility of an iron famine in our time, while surely posterity, 
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with knowledge and power and science unquestionably | good ore has been leased by our own capitalists. And just as 


superior to ours, can safely be trusted to work out its own 
industrial salvation in its own time. 

In Great Britain to-day we have something like 
1,000,000,000 tons of iron ore ‘‘in sight.’’ From this stock 
we have not in recent years been drawing more than 
14,000,000 tons annually. At this rate we have sufficient to 
serve us for seventy years. But who will argue—as, indeed, 
so many seem to assume—that no more deposits of this 
mineral will be found within our shores? As yet we have 
tapped but the mere crust of the earth, and only some por- 
tionseven of that. Since the middle of last year, when some 
of our leading journals published, on what they claimed to be 
the highest authority, articles declaring that an iron famine 
was within measurable distance, half a dozen fresh discoveries 
of ore have been announced! At least one of these is of 
‘‘excellent quality and great magnitude,’’ says the official 
report, and the other five are of much promise. These newly- 
discovered deposits are situated in the North of Ireland, in 
Staffordshire, in Derbyshire, in Cumberland, and two in 
Lancashire. At the very moment of writing comes a highly 
favourable report concerning a new deep-mining experiment 
in the Furness district. This report states that: ‘‘ Hitherto 
in mining operations in this district—Dalton-in-Furness—no 
attempt has been made to prove the existence of deposits of 
ore beneath old mines, but recent boring operations in the 
Egremont mining district of Cumberland have proved that 
frequently deposits of ore are to be found beneath the lime- 
stone floor of worked-out mines . . and many front- 
rank mining experts agree that ore will probably be found at 
lower depths in Lancashire as in Cumberland.” 

It has been contendeé that there are only some 250,000,000 
tons of the ‘‘ best’’ iron ore left in these islands. But 
these figures are actually based on an estimate which was 
arrived at fifty-seven years ago. Since then many additional 
deposits have been found. Besides, we possess positively 
enormous reserves of more inferior ore which, although it 
may not be profitable or necessary to utilise them under 
existing conditions, will in all probability be just as success- 
fully exploited in the future, with improved methods of 
mining and smelting, as we now work the ‘‘ best’’ ore. We 
have not yet reached the limits of human knowledge, or of 
mechanical or scientific progress-—of the faculties of research 
or the powers of invention. After all the word ‘‘ best’’ is 
only a comparative term, and changes with the times. 
Possibly that which may be regarded as little better than 
rubbish to-day may be of much value to-morrow. But 
apart from mere conjecture, we have ample evidence—indis- 
putable facts already ascertained—to prove that there is no 
cause for anxiety on the score of our supplies of iron ore. 

In Cleveland, in North Yorkshire, not more than a fifth of 
the iron-bearing area has yet been exploited; and at the 
present rate of output half a century must elapse before that 
fifth is exhausted. Even Mr. J. Stephen Jeans, who seems 
to take a gloomy view of our prospects as an iron-producing 
country, admits, in his recently published book,* that ‘‘ the 
future of Cleveland is better assured than that of any other 
iron district in Europe.’’ I have mentioned the possible 
future working of ore now classed as ‘‘inferior,’’ or ‘‘ low 
grade.’’ In Cleveland, although the best ore is by no means 
yet worked out, this process has already commenced - aided, 
it may be noted, by lower mining royalties than prevail in 
most other parts of the country. In that district there are 
almost unlimited deposits of what is called ‘‘ shale ’’ iron- 
stone, and some six or seven mines are working this shale. 
As cheaper or better methods of mining are devised further 
development of low grade ore extraction will certainly occur, 
and vast deposits which now lie untouched in many parts of 
the United Kingdom will feed the furnaces of the future. 
But there is another point which is overlooked by the 
prophets of our impending industrial doom. It is forgotten 
that even if all our iron mines gave out to-morrow, we could 
still remain a great iron manufacturing country. We have 
ample foreign and Colonial reserves to draw upon as neces- 
sity arises. 

The present known and workable iron ore fields of Spain— 
a country from which we draw 80 per cent. of our imported 
ores—-will not be exhausted, at the present rate of output, 
before the end of this century. There are known to be fully 
500,000,000 tons of good ore left in Spain—much of which is 
already owned, or leased, by British capitalists—and large 
portions of the country are still untapped. This Spanish ore, 
yielding 50 per cent. of iron, can be brought to this country, 
and actually landed right alongside our blast furnaces—as at 
Jarrow, for example—at a freightage of a little more than 4s. 
per ton, which is not much above half what it costs our 
American rivals to carry their ore from Lake Superior mines 
to Pittsburg furnaces. The fact of the matter is that we 
have become so accustomed to exaggerated accounts of 
the resources of other countries, that we forget the resources 
of our own. For instance, we hear much of the 
abundance and cheapness of coal and iron ore in America, 
in contrast to the alleged conditions in this country, that we 
forget that Nature has placed the principal iron ore deposits 
in America 1000 miles distant from the coalfields, and that 
the furnaces, on account of the coal, are nearly 500 miles 
distant from the seaboard, while we in this much abused 
old country have the ore, the coal, the furnaces, and the 
ships practically side by side. Both in Germany and 
America the natural conditions are such that it costs from 
6s. to 8s. per ton to carry most of the ore to the coal and 
furnaces, while in Great Britain it costs, but in very 
few cases, more than Ils. 6d.; and, in case our domestic 
deposits give out, we can obtain supplies from abroad 
more easily and cheaply than our rivals. Indeed, 
it is no vain boast to say that, both in natural 
resources and in geographical situation, we enjoy some great 
and unique advantages. At any rate, we possess them, and if 
in the past we have not made the most of them, that is no 
reason why we cannot utilise them to the best and fullest 
extent in the future. All the advantages are certainly not on 
the side of our great rivals, and if we care to put forth our 
best efforts we can yet hold our own. Even to-day, despite 
all that is said about the fabulous resources and wonderful 
powers of our rivals on the one hand, and about our own lack 
of raw materials and lack of enterprise on the other, we can 
profitably produce pig iron, just as we can build ships, at a 
cost below that of other nations. That is the cardinal point 


—the supreme fact—in the issues involved, and should serve 
to dispel the fears of those who imagine that we are played 
out as a great iron-producing nation. 

And not only in Spain, but in Norway, Sweden, Lapland, 
and other countries there are vast deposits upon which we 
are able, and shall be able, to draw to a very considerable 
extent. 


In Norway alone something like 100,000,000 tons of 


* «The [ron Trade of Great Britatn.” Methuen, 


it_ now pays to bring ore from Spain and Scandinavia to this 
country, to be worked up by our people, who have coal at 
hand and special aptitude for this class of industry, so it 
may be profitable for future generations of Britons, should 
nearer supplies ever fail them, to get ore from Algeria, 
Nigeria, Turkey, Soudan, New Caledonia, Newfoundland, 
Canada, Australia, India, and even China, countries in which 
are stored for mankind’s future use immeasurable quantities 
of iron ore. In our own Colonies and Dependencies are vast 
reserves of this important mineral—in some cases easy to 
mine and easy to ship, with proper organisation—upon which 
we may draw if need be. So far from being played out as an 
iron-manufacturing nation, we have by no means yet 
exhausted our resources. We have not yet made the most of 
our opportunities, or adequately appreciated our natural and 
geographical advantages. 








NEW 16-ACRE DOCK AT SOUTHAMPTON. 


Tue London and South-Western Railway Company is about 
to construct a large new dock for the use of the White Star 
liners and other big vessels which may frequent the port. 
The water space will cover an area of 16 acres, and the dock 
and quays adjoining will be provided on the company’s spare 


lands to the south of the large Trafalgar Graving Dock, which | 


was opened recently and described in THE ENGINEER of 
October 20th, 1905. 

The new dock is to be oblong in shape, as will be seen from 
the accompanying sketch map. It is to be about 1700ft. 
long and 400ft. wide. It will contain berths for four vessels 
about 800ft. long, and will be capable of being dredged so as 
to give 40ft. of water. Itis needless to say no ship has yet 
been built requiring such accommodation, but the company 


OBITUARY. 


WILLIAM GORDON BAGNALL. 


We regret to have to announce the death of Mr. 
William Gordon Bagnall, managing director of the firm 
of W. G. Bagnall, Limited, Castle Engine Works, Stafford. 
Mr. Bagnall, who was only in his fifty-third year, died at 
his house at Stafford on the morning of the 19th inst. 

He was born at Cliff Hall, Tamworth, and was 
| educated privately. His business career commenced in 
| a bank, but engineering instinct caused him to leave this 
| calling at the end of two years, when he entered the 
| works of Messrs. John Bagnall and Sons, of West 
| Bromwich, of which he eventually became a director. 

In 1876 he went to Stafford, and took over what was 
| then a small millwright’s business, carried on under the 
| style of Massey and Hill. Mr. Bagnall then commenced 
| the manufacture of small locomotives, and he also took 
| orders for any other engineering work. It soon became 
| evident to him, however, that to be successful he must 
| specialise, and this he did, with the result that the 
business quickly developed, and the small works, which 
‘originally employed less than thirty hands, rapidly 
increased in size until at the present time some 300 
hands are constantly employed. In the building of 
narrow-gauge light railways Mr. Bagnall was particularly 
successful, and it will be remembered that the light rail- 
way of Spezia Harbour, which was difficult on account 
| of its gradients and curves, was designed and carried out 
| by him. The building of locomotives at the Castle 
| Engineering Works has met with no less success, and a 
| special design of locomotive brought out by Mr. Bagnall, 
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PLAN OF SOUTHAMPTON DOCKS 


is looking forward to future possibilities. The dock will thus 
be the deepest in the world, and the only one in which 
vessels of the size indicated can enter at any state of the tide. 

Besides this large dock, foar outside quays are to be built 
which will give accommodation to four vessels from 500ft. to 
700ft. long, and drawing as much as 30ft. to 32ft. It is 
expected that the contract for the work will be let shortly, and 
that the construction of the dock will be put in hand at once. 








H.M.S8. BELLEROPHON. 


To-morrow the latest first-class battleship which has 
been built for the British Navy will be launched from the 
Royal Naval Dockyard at Portsmouth. At the launch the 
ship will be named the Bellerophon by Her Royal High- 
ness Princess Henry of Pattenberg. The Bellerophon is a 
sister ship to the Dreadnought, but is slightly larger. When 
completed she will be the most powerful battleship in the 
world. Her displacement is 18,550 tons, as compared with 
17,900 of the Dreadnought, and she draws half a foot more 
water. In other respects her chief dimensions are the same 
as those of her sister ship. That is, her length is 490ft., 
beam 82ft., and draught 27ft. On page 86 of this issue we 
give two illustrations of her on the stocks, From one of 
them a general idea of the lines of the vessel can be 
obtained, whilst the other gives a clear view of the ship’s 
stern. She is to be fitted with turbine engines of 23,000 
horse-power, which is being built at Fairfield. It is 
estimated that her speed will be 21 knots. We believe that 
the Bellerophon will be similarly armed to the Dreadnought, 
with the exception that she will carry 4in. guns to resist 
torpedo attack, instead of 12-pounders. The rapid progress 
made in the construction of the ship may be gathered from 
the fact that she was only Jaid down on December 3rd, 
1905, and it is hoped that she will be ready for commis- 











sioning by the end of this year. 


, adapted to the difficulties of narrow-gauge railways, has 
| been supplied by the firm in large numbers. 

| Mr. Bagnall was always popular with his workpeople, 
| and five years ago they presented him with a photograph 
| of himself and Mrs. Bagnall, with an illuminated address, 
| as a mark of respect and esteem. He devoted a consider- 
| able amount of time to public matters, and from 1882 to 
| 1895 he served on the Stafford Town Council, acting for 
| part of the time as chairman of the Sewerage Committee 
| of that body. 











Brazina Cast Iron.—At the Ironmongers’ Exhibition, held at 
Olympia, from July 9th to 19th, Messrs. W. H, Lilienfeld, of 11, 
Queen Victoria-street, E.C., were exhibiting a preparation termed 
Castolin, with the aid of which, and of a special brass spelter 
known as Castolvt solder, it is claimed that cast iron can be brazed 
in an ordinary smith’s fire or gas blow-pipe without any special 
plant. The ingredients of this flux, we understand, are a secret, 
so that we cannot do more than explain the process, which differs 
very little from the ordinary method of brazing. The surfaces of 
the fracture and the edges are first carefully cleaned, and if greasy, 
the grease must be burnt off in aclean fire. Having thoroughly 
cleaned the surfaces, they are then brushed until a metallic lustre 
appears all over. The Castolin is then rubbed into the pores of the 
broken surfaces, covering them with a layer about ;4;in. thick. 
The pieces are next accurately clamped together and placed in a 
clean fire or gas blow-pipe. When slightly warm more Castolin is 
rubbed into the fracture, and afterwards, borax and Castolot solder 
are applied. The temperature is then gradually increased until the 
Castolot solder runs freely, after which the casting is allowed 
gradually to cool, and the process is complete. At the Exhibition 
Messrs. W. H. Lilienfeld were showing a large number of cast iron 
articles which had been brazed by this process. Attempts had 





been made, we are told, to break the brazed joint of some of 
these, but the casting had fractured in another part. The Castolin 
| is supplied in jars, which contain a sufficient quantity for brazing 
| about 2000 square inches, 
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RAILWAY MATTERS. 


Tue Lincoln tramways have been taken over from the 
contractors. The trams are said to have been working satisfac- 
torily. : 
Tue Diario do Governo of the 17th June authorises the 
Municipality of Montemor-o-Novo to contract a loan of 170,000 
milreis (about £36,800) for the construction of a railway to connect 
that town with the station of the same name. 


THE Feuille Fédérale Swisse of July 3rd contains a 
copy of a concession granted to the Appenzell Railway Company, 
of Hérisau, for a narrow-gauge railway from Winkeln to Appenzell 
vid Hérisau and Urnaesch, and from Hérisau to Gossau. 


QuERNINGHAM Dock, in North Lincolnshire, is the 
terminus for a projected light railway, which will cross the Great 
Central line at Goxhill, and run in a north-westerly direction 
through Barrow to the junction of the Barton and New Holland 
branch of the Great Central Railway, the total distance being 
nearly 11 miles. The cost is estimated at nearly £82,000. 





REcENT experiments for the prevention and protection 
from corrosion of joints and bracings of cast iron pile work of rail- 
way bridges with cement mortar are said to have been attended 
with promising results on the Bombay, Baroda, and Central India 
Railway. Further trials are, it is understood, being made with 
certain modifications and improvements which have been suggested 
by the experience already gained. 


AccoRDING to the Engineering News arunaway electric 
car on the Thirty-fourth Street crosstown line, New York, caught 
a horse car between it and another electric car in front of the 
latter on July 8th, and caused the injury of 20 persons. The horses 
were crushed against the front car and had to be shot. Failure of 
the brakes caused the runaway, which occurred just after the car 
had turned the corner into First Avenue, 


Tue facilities which phonopores give to traffic working 
is being recognised more and more every day. The extent to 
which they are used in Cape Colony for transmitting messages, 
which would otherwise have to be sent by telegraph, may be partly 

ralised from the fact that, taking into consideration only the 
principal stations on all systems, considerably over 6000 messages 
were transmitted in one month by phonopore. 


WE hear that the Metropolitan Railway Company has 
signified its intention of erecting forthwith an additional station 
on its Harrow extension line, about midway between Willesden 
Green and Neasden. The new station will be on the Chapter-road, 
by the side of Gladstone Park, and will be just over a mile from 
Neasden and under a mile from Willesden Green, in the midst of 
a thickly populated district. It will probably be named Gladstone 
Park Station. 


Tue Leeds Tramways Committee have considered an 
application from the tramway workpeople for a reduction of their 
hours from sixty to fifty-four per week. The men ask that the 
reduction shall not affect their present earnings, and also request 
other concessions, The Committee have decided to instruct Mr. 
J. B. Hamilton, the general manager, to ascertain the hours 
worked and the wages paid on systems similar to that of Leeds 
before taking further steps. 


WE hear that a new and elaborately furnished train to 
convey American tourist passengers between Liverpool and London 
has just been constructed by the London and North-Western 
Railway Company at their carriage works at Wolverton. There 
are ten coaches, all vestibuled. The entrance to the train is gained 
at either end, but there are no side entrances. The kitchen arrange- 
ments are placed at the rear of the train. It is luxuriously fitted, 
and is estimated to have cost £20,000. 


A PUMPING engine of exceptional size has recently been 
ordered for the city of Nashville, Tenn. It will bave a daily 
nominal capacity of 20,000,000 gallons of water, against a head of 
390ft., and will be operated by steam at a pressure of 160 lb. per 
square inch. The plunger speed is 240ft. per minute at twenty 
revolutions of the engine, the stroke being 6ft. The duty 
guaranteed is 175,000,000 foot-pounds per 1000 lb. of dry steam 
consumed by the engine and all its auxiliaries. The total horse- 
power required will be about 1550. 


Ir is reported that on and after August Ist the 
Brighton Company will run a rail motor service between Horsham 
and Cranieigh. The service, which will be of one class only, will 
be run in connection with certain trains from and to London. In 
common with the company’s other motor services, tickets for 
journeys commenced at a station are issued at the booking-office, 
and for jourreys commenced at a halt from the conductor in 
charge of the car. Similar developments on other parts of the 
company’s system have for some time past been keenly 
appreciated. 

Tuer State of Sweden, by loans or subventions, assists 
most of the railways in the country, and many of the Swedish 
railways are State railways, the first of which was opened fifty 
years ago. Since then the rapid growth has been quite remarkable. 
The rolling stock can now be supplied by Swedish manufacturers, 
it is claimed, though the last supply was obtained from the United 
States. Thirty engines, sixty passenger carriages, and 700 goods 
wagons are required for delivery in 1908. The passenger carriages, 
both day and night, in the corridor trains on the best lines, are 
quite unusually comfortable and well constructed in every detail. 


In train operation, says the Street Railway Journal, 
an excellent plan for maintaining the efficiency of the service is 
the occasional use of ‘‘ surprise” tests to discover whether or not 
trainmen and others are obeying the rules regarding train opera- 
tion and signals. During the year 1906, on one steam road 1625 
such tests were made, and the records show there was not a single 
failure to obey the signals, and in only sixteen cases were the rules 
not absolutely fo'lowed. The strict observance of rules is probably 
in a measure due to the fact that when the tests were commenced 
on this road several years ago, ten engineers were discharged from 
the service and several others were dealt with severely. 


Tue directors of the Midland Railway Company have 
finally resolved to proceed with the extension of their North of 
Ireland system (formerly the Belfast and Northern Counties Rail- 
way) in connection with the proposed pier and ferry scheme to 
establish communication between Magilligan Point, County Derry, 
and Greencastle, County Donegal, as soon as the inhabitants of the 
district concerned have raised the sum of £1500 towards the 
expenses, and on the Government making arrangements for the 
construction of the pier and its maintenance, a Treasury grant of 
£5000 having been promised for the purpose. The extension of 
the Midland system will be from Magilligan Station to Magilligan 
Point, a distance of about five miles 


A suB-comiTTEE of the Municipal Tramway Managers’ 
Association recently visited Halifax to examine a new slipper brake 
invented by the rolling-stock superintendent and adopted by the 
local committee for their cars. So far, three cars have been fitted, 
and others are to follow. The main improvement in the new 
brake is that the downward pressure is taken by four bearings 
fixed on the truck side close to the axle-box, instead of, as before, 
by a steel shaft parallel with the car axle, and supported by 
bearings fixed to the truck sides. It is claimed that this change 
increases the efficiency of the brake 50 per cent. The wooden 
slipper block is iron shod, and each one is expected to remain in 
use during the running of 10,000 car miles. 





NOTES AND MEMORANDA. 


GuM-SHELLAC is soluble in a solution of borax in water. 
A lacker for metal was at one time made in this manner, 


AccorDING toa contemporary, calcium has more affinity 
for carbon than any other metal. When introduced into a melted 
metal which contains carbon, it combines with it, forming calcium 
carbide which rises to the top as a slag. 


THE Canadian Commercial Agent at St. John’s reports 
the announcement of the discovery of a deposit of copper 
ore on the Exploits River, in the vicinity of Red Indian Lake, 
within easy access to the railway and not very far from good 
shipping facilities. 

Fixes clogged with tin or lead can be cleaned by a few 
seconds in strong nitric acid. For iron filings, use blue vitriol ; 
rinse in water, and dip in nitric. For copper or brass, use nitric 
several times ; for zinc, dilute sulphuric acid. After any of these 
treatments, rinse the files in water, brush vigorously, and dry in 
sawdust, or by burning alcohol on the file. 


AccorDING to the Engineering News, the “ Terrible” 
lead mine at Cripple Creek, which has for several years been 
abandoned on account of water, the accumulation of which is 
estimated at 40,000,000 gallons, is reported as being about to be 
re-opened. At the 250ft. level a vein 90ft. wide was struck, and 
before abandonment large quantities of ore—mainly pure cerussite, 
or carbonate of lead—were taken out. 


AccorpiNnG to the Iron and Coal Trades Review, the 
United States Steel Company is now making vanadium steel ina com- 
mercial way in its 50-ton basic furnaces. We understand that 
vanadium steel has never been made in the United States before, 
except in experimental furnaces, and in crucibles. The company 
recently made a heat of about 30 tons, which, it is claimed, is 
the largest heat which has ever been made in America or elsewhere. 


In order that ships at sea which are equipped with 
wireless apparatus may obtain the exact time for comparison with 
chronometers and thus determine accurately their longitude, the 
Dominion Government has erected a device at Camperdown, the 
Government station at the entrance to Halifax Harbour, to trans- 
mit automatically by wireless the exact time furnished by the 
Government Observatory at St. John, N.B. The time signals will 
be sent each week-day morning. 


A coop many toolsmiths, according to the American 
Machinist, advocate the use of cyanide in the preparation of carbon 
steel tools, because they say it cleans the surface and allows the 
water to get quickly to the surface of the steel, thereby preventing 
soft spots. The experience of others is that if a quenching bath 
made up of 1 lb. of citric acid crystals to a gallon of water be used, 
it is superior to cyanide, since it not only prevents soft spots, but 
the steel has less tendency to crack. 


For some time the Admiralty Committee have been 
making inquiries as to the erection of a torpedo factory on the 
Firth of Clyde. It is said that they have reported favourably on 
the site at Loch Long, almost opposite Fort Matilda, which is a 
comparatively secluded area with deep water and long range, all 
of which are essential for torpedo tests. At present it is under- 
stood that the Admiralty contemplate spending £30,000 on the 
commencement of the building operations. 


A REINFORCED concrete door has been designed and 
patented by an American. This door, it is claimed, will have a 
maximum of strength with a minimum of weight, this being 
accomplished by making the interior of the door, where the panels 
of a wood door are placed, thin, and the edges thicker to with- 
stand the wear and tear of opening and shutting. Both the hinge 
and the lock edges are protected by a curious weaving of wire 
‘* fingers,” and the lock and latch are made secure by a combina- 
tion of wire and concrete. 


THE ease with which the rotating member of a steam 
turbine revolves in its bearings, and the length of time it will con- 
tinue to run after steam has been shut off, indicate that the 
frictional work of this form of engine is very small. While the fric- 
tion per revolution in a turbine is much less thanin a reciprocating 
engine of equal power, the number of revolutions in a given time 
is much higher, and the friction of the two can be directly compared 
only from the following standpoint: Is the work expended per 
minute in overcoming friction less with a steam turbine than with 
a piston engine of the same power ? 


Tuat all rays of light travel at the same velocity— 
about 187,000 miles per second—has just been demonstrated by 
Professor P. R. Heyd, of the Philadelphia High School. The 
professor based his conclusion on the results of his investigations 
on the variable star Algol, which he has repeatedly photographed, 
over a space of two years, during its fading and recovering stages. 
A variable star is, of course, one which markedly fluctuates in 
brightness. This variation is usually regular and periodic. Algol 
—or Beta Persei—is a regular variable of ‘‘short period,” and 
completes its cycle of change in 2-9 days, 


TakinG the case of a single-phase commutator motor 
provided as is usual with a compensating coil, it is found that the 
potential difference across the field-winding is nearly in quadrature 
with the current, while the potential difference across the armature 
and its compensating coil is nearly in phase with the current. 
From this it follows that if the field and armature circuits be dis- 
connected and supplied separately from two sets of mains whose 
potential differences are in quadrature, the field and armature 
currents will be nearly in phase. It has been proposed to use com- 
mutator motors on polyphase circuits in this way. 


Tue Canadian Electricity and Fluid Exportation Act, 
1907, which became law on April 27th last, provides that a licence 
permitting the exportation from Canada of a certain quantity 
toust be obtained by persons wishing to export electrical power or 
energy, petroleum, uatural gas, water or other fluid, whether 
liquid or gaseous, by means of lines of wire, pipe lines, or other 
like contrivances. The Governor-in-Council is empowered to make 
regulations for giving effect to the Act, and to impose fees to be 
paid for licences, and, by proclamation, to impose certain export 
duties upon power or fluid exported from Canada. 


AccorpiINnG to a contemporary, sound copper castings 
of high electrical conductivity can be obtained by adding about 
2 oz. of stick magnesium to each 100 lb. of pure copper. 
This can most easily be done by making an amalgam of magnesiu:n 
and copper in the following manner:—Melt 45 lb. of pure 
copper under a good layer of charcoal, and when at a good red 
heat add 5lb. of pure stick magnesium, and stir well with a 
plumbago rod, The magnesium must be forced under the surface 
of the melted copper, or it wili float on the surface and burn. 
Pour the amalgam out into small strip ingots which are easily cut. 
To add 2 oz. of magnesium to 100\b. of copper, melt the copper 
and add 20 oz. of the amalgam. 


Accorp1nG to the Engineering Record, New York, rats 
caused the failure of a block stone pavement on a Paterson, N.J., 
street four times during the last year. On each occasion the street 
surface sank about 2ft., and repairs were made by excavating 
several feet below the foundation and filling the space with earth. 
On the occasion of the last trouble a diligent search was made, 
which showed that the earth had been taken out from below the 
pavement by rats, which carried it into a sewer through an open- 
ing left for a house connection. This opening had been closed by a 
board, which the rats had eaten through. They evidently dropped 
the earth burrowed out to form their nest through this hole into 
the sewer, where it was washed away, 








MISCELLANEA. 


A GunBoaT, the Tees, of 363 tons displacement, has 
just been sold for £1750. She was built on the Tyne in 1876. 


In spite of reports concerning a petrol famine one 
company has announced that it has reduced the wholesale price of 
Pratt’s motor spirit 1d. per gallon. 


As the result of a riot among the stokers on the Ham- 
burg-American liner Deutschland, at Hoboken, sixteen men have 
been arrested for mutinous conduct. 


On Friday last a traction engine ran down a hill at 
Colchester, plunged into a house, brought down the portico, and 
remained fixed in the front sitting-room. 


In the first half of this year, 229 Swedish vessels 
measuring 306,008 tons net arrived at Rotterdam, oat 216 ships 
and 279,259 tons in the corresponding period of 1906. 


WEsTMINSTER Council proposes to acquire for use, in 
connection with the disposal of refuse, the freehold of the 
Grosvenor Canal and adjoining property at a cost of £40,000. 


Ir is stated that the Russo-Chinese Bank is closing its 
gold-smelting laboratories in Blagoveschtchensk and Nikolaieffsk 
on the Amur, because of the losses-incurred in connection with 
these establishments. 


Tue North Cheshire Water Company, which serves the 
Altrincham district, has decided to reduce the charge for garden 
hose-pipes to half the usual amount. This has arisen from the 
exceptionally wet season. 


We hear that the Abergele Council are treating the 
roads for dust with a chemical preparation of calcium and tar. In 
the height of the season 1000 motor cars and other vehicles pass 
through the town in a day. 


THe coal miners’ strike in West Canada has been 
settled. This strike has been of such intensity that on the 
Canadian Pacific Railway it has at times been possible to keep 
only the mail trains running. 


REPLYING to a question recently put to him in Parlia- 
ment by Mr. H. A. Watt, Mr. Edmund Robertson stated that the 
Admiralty does not consider it advisable to sell armoured vessels 
without the breaking-up condition. 


An explosion occurred at Toyo-Oka Colliery, in the 
province of Rungo, Japan, on Saturday last. According to an 
official report, 471 men were in the mine at the time, and it is 
feared that most of them were killed. 


Tue small wooden steamer San Pedro rammed and 
sank the iron steamship Columbia, 2750 tons, five times her ton- 
nage, off the coast of Northern California at midnight on Satarday, 
and of 261 persons aboard many were drowned, 


To save expense of insuring the members of the Kenton 
and Starcross Fire Brigades, who, in case of accident, might be able 
to lodge a claim against the ratepayers under the new Act, the 
Kenton Parish Council has disbanded the brigades. 


At the present moment no less than seven distinct 
tunnels, formed of seventeen separate tubes, are being constructed 
for the purpose of connecting Manhattan Island, on which New 
York City stands, with the surrounding boroughs and cities. 


Wurst clearing away the wreckage of the Channel 
s.s. Hilda, which was lost near St. Malo in 1905, the wreck boat 
Joseph brought up two ancient cannons which date back to the 
seventeenth century, and are probably relics of another wreck. 


Tue Elder Dempster steamer Accra, bound from 
Teneriffe to Liverpool with a general cargo, ran aground during a 
dense fog early Tuesday morning, about 14 miles from Wexford. 
She was, however, refloated next day, and proceeded to Liverpool. 


Tue St. Petersburg Bourse Gazette recently published 
the following :--‘‘ By order of the Minister of Marine the necessary 
preparations are being made in the Baltic shipbuilding yards for 
the prompt construction of several battleships of 22,000 tons 
each,” 
WE hear that the negotiations between the Austrian 
Government and the Dalmatian Steam Navigation Companies 
respecting the reorganisation of the Dalmatian steamship services 
outside the sphere of the Austrian Lloyd have been satisfactorily 
concluded. 


Tue Home-office has issued for the public guidance a 
memorandum stating briefly, and in plain language. the main pro- 
visions of the Workmen’s Compensation Act, which came into 
operation on July Ist. This memorandum can be purchased at 
any post-office for a halfpenny. 


Norutne has been heard of the steam pleasure yacht 
Athene since she left the Clyde on April 24th for Buenos Ayres. 
She was expected to call at Madeira. She iscommanded by Capt. 
McLaughlin, and owned by Mr. Jas. Stein, of Buenos Ayres, and 
she carried a Scotch crew of eleven. 


In consequence of unremunerative trade the motor 
omnibuses known as the ‘‘Old Vics,” of the Victoria Omnibus 
Company, were, on Friday last, withdrawn from the streets. The 
company’s omnibuses ran between Cricklewood and Victoria, and 
the service has been maintained for the past two years. 


THE annual report issued on Monday last by the 
Inspector of Explosives states that during the last ten years the 
average number of accidents per year has been 301, causing 
52 deaths and injuries to 322 persons. The year 1906 was much 
below that, being 160 accidents, 45 deaths, and 171 injured. 


A REpoRT from Canada states that the subsidy for 
the 25-knot steamship project, which, it is expected, will prove 
such a serious rival to the present New York route across the 
Atlantic, as suggested by Sir Wilfred Laurier at the closing 
session of the Imperial Conference, is £50,000 a year for ten years, 
to be borne equally by the British and Canadian Governments, 


Ir is reported that on Tuesday last the German steer- 
able military balloon at mid-day performed its first trial, which 
lasted three hours. The balloon travelled against a moderate 
westerly breeze to Spandau, and there went through a number of 
interesting evolutions, finally making a circuit of the Chureh of 
St. Nicholas. On Wednesday there was a further successful 
ascent. 


At Saturday’s meeting of the Street Noise Abatement 
Committee it was stated that the motor omnibus and traction 
engine traffic had, in the course of two years, depreciated the value 
of house property in London to the extent of fully £6,000,000, 
whilst every week the existing state of things was adding 
thousands of pounds to the loss that was being incurred by pro- 
perty owners. 


Art the last meeting of the Swansea Water and Sewers 
Committee, Mr. Wyrill, the borough engineer, submitted a revised 
scheme for the drainage of the western portion of the town. This 
provides for a new drainage course beginning at the Hafod and 
proceeding to Brynmill, and, finally, finding an outlet at the 
Mumbles Head. This scheme, besides providing for existing 
needs, will provide for the future and meet the requirements not 
only of Swansea, but the Mumbles. The estimated cost is from 
£100,000 to £200,000. A special meeting is to be called to con- 
sider the proposal. 
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H.M. FIRST-CLASS BATTLESHIP BELLEROPHON BEFORE LAUNCHING 


(For description see page 84) 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocknavs, Seilergasse 4, Vienna. 

CHINA.—KELLY AND Watsu, Limirep, Shanghai and Hong Kong. 
gGYPT.—F. Diemer, Finck & BeyLaENpER, Shepheard's-buildings, Cairo. 
FRANOE.—Boyveau & Cavite, Rue de la Banque, Paris. 

Cuapg.or & Crz., Rue Dauphine, 30, Paris 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

F. A. Brockuaus, Leipzic; A. TweiTmEyEr, Leipzic. 
INDIA.—A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
|TALY.—LOESCHER AND Co., 807, Corso, Rome; Bocca Freres, Turin ; 

Utrico Hogpit, Milan. 

JAPAN.—KELLY AND WALSH, LimITED, Yokohama. 
Z. P. MaRuyA AND Co., Tokyo and Yokohama. 
RUSSIA.—C. RickER, 14, Nevsky Prospect, St. Petersburg. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 88 and 

85, Duane-street, New York; Susscription News Co., Chicago. 
g, AFRICA.—Wa. Dawson & Sons, Limitep, 7, Sea-st. (Box 489), Capetown. 
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REPLIES. 
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INQUIRIES. 
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Sir,—! should be much obliged if any of your readers could tell me 
where | could get a machine for stripping down off feathers. WwW. 
July 2ith. 
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The Royal Arsenal. 


THE keynote of the report of the Government 
Factories and Workshops Committee, which, after 
lying in the hands of the Goveroment since March, 
was published last week, may be found in the state- 
ment that ‘The existence of the Ordnance Factories 
is part of the necessary insurance of the nation 
against the possible failure of supplies in time of 
war; and their primary function is to provide a 
reserve of productive power capable of being 
utilised to the full in times of emergency.” The 
Committee have kept this dictum before them 
throughout their inquiry, and it occurs over and 
over again in the report in slightly modified forms. 
“The proper organisation of the Arsenal,” we are 
told, “is one which will enable it to increase its 
output, without loss of efficiency, to the greatest 
possible extent in the shortest possible time.” And, 
again, “to work them—the factories—at their 
maximum destroys their principal raison d’étre-— 
their power of expansion ;” or, once more, “ We 
feel little doubt that .... the power to expand 
rapidly in emergency is of more importance than 
economy of production in ordinary times ;” or, 
finally, ‘our present duty is to attempt a solution 
of the problem ....how.... to secure the 
maximum power of increasing the output of the 
factories.” The discussion of a difficult subject is 
materially facilitated by this formulation of a single 
definite issue—How to give to the Arsenal the 
maximum degree of flexibility—-and accepting this 
object as legitimate the report of the Committee 
is lucid and convincing. 

The flexibility of a manufacturing works is 
not attainable without careful organisation, and 
although the present Committee seem to believe 
that the problem, as it presents itself to the Arsenal, 
is harder than it would be to a private firm, we are 
disposed to think that, if anything, the Government 
factories are in a better position to provide flexi- 
bility than a company which has to pay dividends. 
Any establishment that is not working at its full 
capacity is clearly inefficient. Expensive plant, 
expensive land, is lying idle, and money is being 
thrown away on it. In many works this principle is 
so fully recognised that the shops possessing the 
most expensive tools are kept at work night and 
day, for even the high wages of night work 
do not run away with the advantage gained by 
working the machines for as many hours as 
possible. It is difficult, bearing this fact in 
mind, to agree with the Committee that “the 
trade is certainly in a better position than the 
Arsenal to face the inconvenience of a fluctuating 
demand.” If the fluctuations take place on an 
ascending scale the trade minds but little; but if 
the fluctuations descend below a certain point the 
trade is inconvenienced more than the factories, 
because it finds it more difficult to achieve the end 
for which it exists—the making of profits. The Com- 
mittee furthermore think that the trade can meet 
fluctuations better than the Arsenal, because whilst 
the latter have but one customer, Government, the 
former has many, of which the State is but one. 
That is only partially true. The armour and 
ordnance works of this country have been brought 


demands of their own country, and the distress 
that prevails in Sheffield when armour plate orders 
are delayed is sufficient evidence that without 
Home Government work they would be almost idle. 
It is, moreover, a matter beyond doubt that foreign 
orders for ordnance and ships of war are daily 
becoming harder to obtain as foreign Governments 
take up the building of their own vessels. Thus 
one of the sources of flexibility in private ordnance 
firms is disappearing. The Committee, it seems to 
us, take a very sanguine view of the highly 
specialised trade they are discussing when they say: 
‘‘The resources of private enterprise in this 
country are capable of almost indefinite . . . 
expansion.” Anything approaching a rapid in- 
crease in the size of big ordnance factories is out 
of the question, and the only way to secure that 
flexibility which the reporters deem so desirable is 
to give at all times sufficient work to keep the 
private firms employed at a profitable capacity. 
The present tendency is to reduce the demand to a 
point where the expensive plant is not used 
sufficiently to pay for its upkeep, and although the 
Committee speak glibly enough of the trade being 
able ‘to divert their machinery and labour to the 
manufacture of other products,’ they must know 
that a very large proportion of the plant used in 
the manufacture of ordnance is not suitable for 
other work. 

But whilst we find ourselves in some disagree- 
ment with the Committee on the relative position 
of the trade and the Arsenal, we must admit that 
they have discussed the position of the Government 
workshops with acumen and ability. They have 
worked on the basis that the number of men 
employed in the Arsenal in ordinary times should 
be just that amount and no more that would 
permit of the increase of the output of the factory 
to its maximum in the shortest possible time. 
That is to say, the complement of the Arsenal is 
in times of peace to be such a minimum as would 
efficiently leaven two to two and a half times its 
quantity in emergency. The maximum which the 
Ordnance Factories could, in their present condition, 
employ is 26,700. The minimum Mr. Donaldson 
puts at approximately 14,000 men, whilst the Com- 
mittee propose—and their proposition has appa- 
rently been adopted—to fix it at 10,000 men, 
unless we are, indeed, to believe that the lower 
minimum of 8000 to which Mr. G. N. Barnes 
referred at Woolwich on Wednesday evening is 
the true official minimum. However, whether it 
be 10,000 or 8000 men, the Committee are con- 
vinced that ‘the proper establishment for the 
factories lies at or about this minimum, and that 
the proper principle of allocation is to assign so 
much work, and so much only, to the factories 1s 
will keep fully employed during normal hours this 
nucleus army of labour.’ “ Army of labour” has a 
sinister sound, and in this arrangement we seem to 
recognise the skeleton battalions of which our 
fighting army was to be formed, and which, to lay 
no unnecessary stress upon its failure, did not work 
with entire satisfaction in the time of need. The 
principle is no doubt sound, but, like many prin- 
ciples, its accomplishment is counteracted by many 
unanticipated influences, for the best laid schemes 
go wrong. In this case we venture to think that it 
has been assumed too lightly that some 17,000 
workpeople could be found in a few weeks without 
difficulty. We are told that during the South 
African war sufficient numbers were forthcoming, 
and that two other firms found no difficulty in 
increasing their establishments. But it must be 
remembered that labour in London is rapidly 
changing. The big private works are leaving, and 
with them the floating population of expert 
mechanics also goes. There will not in the future 
be the same resources to draw upon as there have 
been in the past. Moreover, in times of stress the 
private firms also may require many more men, 
whilst the Army and Navy would be drawing not 
only reservists, but volunteers and extra volunteers 
to the flag. In these circumstances, is it not dan- 
gerous to attempt to reduce the Arsenal to the 
minimum of minima? Even if it be decided 
that the establishment must be reduced, surely the 
advice of the Chief Superintendent might be taken, 
and the number kept up to about 14,000. But the 
reduction even to that point seems to us to be 
based on a false principle. In one place the Com- 
mittee write: ‘Nor are the factories at liberty, as 
the private trade is, to accumulate a reserve of 
manufactured products in anticipation of possible 
but uncertain future demand.” That is a very hard 
saying. Are we to understand that the factories 
are always to work from hand to mouth, fulfilling 
the demands of the moment, and making no provi- 
sion for the future? Are we to understand that the 
Government wishes to see private concerns run the 
risk, which they themselves will not take, of accu- 
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refuse? The Arsenal should run equal risks with 
the private firms, but above all it should not leave 
till war comes, when the whole country is more or 
less disorganised, the provision of warlike material. 


Reinforced Concrete. 


On another page of this issue we refer to the 
recently-issued report of a committee appointed by 
the Royal Institute of British Architects to draw 
up rules for the use of reinforced concrete, and the 
design of structures of that material. This report 
is the first authoritative pronouncement issued in 
this country in reference to a branch of engineering 
and architectural practice which is daily becoming 
of more and more importance. In France and 
Germany, among other continental countries, com- 
missions possessing Government authority have 
investigated the subject, and have drawn up rules, 
more or less obligatory, which are accepted as 
standards, or, at any rate, as guides in the design of 
reinforced concrete work. In the United States 
rules and regulations of some kind or another are 
adopted in many States; but in the United King- 
dom nothing of the kind has hitherto been 
attempted, and, outside the by-laws of local 
authorities, which practically prohibit the use of 
reinforced concrete for all structures under the 
ordinary building regulations, designers have had a 
free field, unrestricted, and, to a large extent, unfet- 
tered even by common practice and precedent. In 
England we are adverse to grandmotherly legisla- 
tion of any kind, and the same feeling, no doubt, 
is shared by the Council of the Institution of 
Civil Engineers, but it is, to our mind, regret- 
table that engineers have left the preparation of the 
first authoritative set of regulations on the subject 
to an architectural society. Engineers are equally 
interested in the use of reinforced concrete with 
architects—perhaps more so; yet, although the 
committee appointed by the Institute contains the 
names of several engineers, as well as representa- 
tives of three other technical societies, the War- 
office, and the Admiralty, no official representatives 
of the Institution of Civil Engineers served upon it. 

The report, though intended primarily for the 
use of architects, contains much that will be of 
value to engineers who have to deal with reinforced 
concrete in any form. The discussions on this 
material which took place at the recent Engineering 
Conference of the Institution of Civil Engineers 
—the first general discussions of the subject 
before that body—showed that its use for engi- 
neering works is likely to be very greatly extended 
in the future. Hitherto the conservatism of British 
engineers has in a great measure delayed the adop- 
tion in this country of the new form of construction, 
especially for sea work, but, in the words of Sir 
William Matthews in closing the discussion on two 
of the papers read at the recent Conference, a good 
case for the more extended use of reinforced con- 
crete has been made out, and there is every indi- 
cation that many of those engineers who have 
hitherto held aloof now regard it with some favour. 

Sir Henry Tanner, in presenting the report of 
the Institute Committee, pointed out that the use 
of reinforced concrete in this country is now prac- 
tically prohibited for complete buildings under the 
ordinary building rules and regulations, and it is 
only those bodies who are free from these restric- 
tions, such as railway and dock authorities and 
public departments, which have been able to avail 
themselves of this method of construction to any 
extent. Hitherto every specialist in this country 
has made his own rules, perhaps more or less 
approximately accurate, but the margin of safety 
has occasionally been cut too fine. The difficulty 
has been to determine the merits of rival systems, 
each specialist naturally regarding his own system 
as the best; but the report and rules now issued 
will, to use Sir Henry’s words, “ enable an accurate 
judgment to be arrived at by the architect him- 
self, if he has the requisite knowledge, or with 
the aid of a consulting engineer if he prefers.” 
Short of designing all the details of reinforcement 
himself—a task but few have hitherto been capable 
of performing—an engineer or architect has been 
in the hands of the specialist who may be ex- 
ploiting one or other of the many systems in 
use. Rules such as those recently issued can be 


adopted as the basis upon which prices may be 
obtained, and so ensure that competitive tenders from 
contractors proposing different systems of reinforze- 


ment shall be prepared on equal terms. Further- 
more, the issue of the report will do much to bring 
about the revision of the model by-laws approved 





ment Board to extend the same terms for loans to 
local authorities, in cases where it is proposed to 
use reiniorced concrete for engineering structures, as 
are customary for other materials has had con- 
siderable effect in retarding the use of the newer 
material, more especiallyin connection with sewerage 
work. We have insisted, with some degree of per- 
tinacity, on the desirability of an. authoritative 
guide for engineers using reinforced concrete in the 
form of rules or regulations, permissible or obliga- 
tory. There is not much likelihood, we fear, of the 
provision in the near future of such rules by a 
State Commission similar to those which have dealt 
with the question in France and Germany. It is 
therefore, we think, to some such body as the 
Institution of Civil Engineers, or the British 
Engineering Standards Committee, that engineers 
should look for assistance. The rules issued by the 
Institute of British Architects are excellent in 
their way, but they hardly go far enough for 
engineering purposes, though they, no doubt, will 
be of considerable assistance, and, faute de mieux, 
will have considerable vogue. There is no use in 
disguising the matter ; reinforced concrete has come 
to stay, and there are few engineers at present who 
have the necessary knowledge to deal with questions 
of detailed design as specialities. In consequence, the 
ordinary man relies for his designs on the know- 
ledge and experience of some specialist, who, as a 
rule, is interested in or biassed in favour of a parti- 
cular system or patent. By so doing he relieves 
himself of trouble, but he cannot divest himself of 
responsibility. 

Before leaving this subject it may be well to refer 
to one or two of the practical aspects of reinforced 
concrete construction. There is no doubt that the 
personal equation enters into the execution of such 
work as much as, if not more than, in any other 
form of engineering construction. The scope for 
defects in workmanship is so great, and the conse- 
quences often so serious, that engineers must 
exercise the utmost care in supervision, and provide 
liberally for contingencies, if security and freedom 
from risk of failure are to be obtained. There is 
another point of great importance, that is the 
necessity of impermeability in the concrete sur- 
rounding the armouring or reinforcement, especially 
in the case of work immersed in sea or fresh water. 
It is now pretty generally recognised that when 
the concrete covering is adequate and impervious 
the steel bars will remain unchanged and un- 
corroded for an indefinite period. The striking 
illustration of this fact given by Mr. Douglass 
at the recent Engineering Conference is worth 
quoting. He said that during the construction 
of Smeaton’s famous lighthouse on the Eddy- 
stone a small bundle of iron rods had evidently been 
left by accident in the masonry, embedded in 
Aberthaw lime mortar, and was discovered in the 
year 1881, when he took down the lighthouse The 
colour of these rods, after a lapse of 125 years, was 
just as if they had come from the mill, and there 
was no mark of rust whatever on them. There is, 
however, reason to think that the concrete covering 
in some works, especially in the case of piles in sea 
water, has not been so impermeable as is desirable. 
Too great care cannot be taken to see that the pro- 
portions of aggregate, sand, and cement for such 
work are suitable, and the proportion of cement to 
other materials might very well be raised higher 
than is often customary at present in the case of 
piles exposed to vibration in sea water. 


Motor Car Fuels. 


In 1904 twelve million gallons of petrol were 
consumed in the United Kingdom; in 1907 the 
consumption had risen to 27 million gallons. In 
November, 1904, the trade price was sevenpence 
per gallon; in December, 1906, it was thirteenpence. 
We have only to plot the series of figures between 
the two limits here given to see that both demand 
and price lie on quickly ascending curves. If, on 
the otber hand, we turn our attention to the supply, 
we find the state of affairs reversed. The produc- 
tion is barely keeping pace with the demand ; and 
whilst pessimistic critics speak almost as if the 
sources of petrol had now all been tapped, and 
must in the course of a few years be depleted, 
the most optimistic can only look forward to the 
endurance of the present wells for a generation or 
two. These are only the broadest facts and 
figures, but anyone who will dip into the recent 
report of the Fuels Committee of the Motor Union 
of Great Britain and Ireland will find abundant cause 
for an anxious and despondent view of the petrol 
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Having recognised that the time is not far distant 





when a substitute for petrol must be sought, the 
Committee discuss in the report which now lies 
before us other possible fuels. They divide the 
supply into two parts. The first includes all fuels 
limited in quantity ; they are the spirits of a specific 
gravity between petrol and paraffin, paraffin itself, 
coal dust, gas, and benzol. The second group con- 
tains one item only—alcohol—and it is evident from 
the whole tone of the report that the Committee 
expect to find in denatured vegetable spirits the fuel 
of the future. ‘The Committee,” they say, “ have 
carefully considered the various substitutes for 
petrol which have been brought before them, and 
have unanimously arrived at the conclusion that 
the main efforts of the Motor Union should be in 
the direction of encouraging in every way the use 
and development of a substance such as alcohol 
produced from vegetation.” With this view we 
tind ourselves very heartily in accord. Alcohol is 
not only an admirable fuel, but it is limitless, and its 
production might become an important industry in 
this country ; whilst to Ireland, which in many senses 
is particularly well adapted for its manufacture, 
its value could be scarcely overrated. It can he 
produced from vegetable matter of all kind, from 
potatoes to sawdust, and a great deal of waste 
product might be turned to profitable account. The 
only bar to its use from an industrial point of 
view is its cost. To what point this might be 
reduced is a question on which much might be 
said. In the inconceivable event of the complete 
removal of all Excise duty on alcohol in every form, 
the price might be very low—possibly three or four 
pence per gallon; but as long as duty has to be 
paid on any kind of alcohol, supervision and control 
is necessary, and the price is in consequence driven 
up. The Committee responsible for this report have 
not, we fear, made themselves sufficiently familiar 
with the history of the cheap alcohol problem, or 
they would not report so glibly on the possibility of 
persuading, by concerted action, the Chancellor of 
the Exchequer to reduce or rémove the taxation on 
suitably denatured alcohol. The interests that are 
vested in the production of alcohol by the present 
costly methods—costly because of the supervision 
demanded—are enormous, and these interests would 
oppose the withdrawal of any restriction which 
would make it possible for small factories to com- 
pete with them. This huge bulk of opposition 
must be broken down before the production of 
industrial alcohol can be undertaken, like the making 
of cider, by farmers and yoemen, as it is now 
done in Germany; or even before factories can be 
established for its manufacture on a large scale. 
The Committee may not have forgotten that the 
chemical industries have been at work on this 
subject for years, with only partial success, but they 
have not made the correct deduction from that fact. 
They will, indeed, have to “take steps” and “ in- 
augurate movements” if they are to influence the 
Inland Revenue authorities ; but with the enormous 
popular force that the motor car trade now has, 
they may, and we trust they will, succeed. America, 
after much trouble, has got cheap alcohol, and the 
manufacture of suitable engines for its consump- 
tion is going forward rapidly there; Germany also 
has its cheap fuel, and would make cars to consume 
it were it not that the bulk of the vehicles it con- 
structs are exported to England and other countries 
where alcohol is not used as a fuel. It will bea 
matter for profound regret if we should allow these 
two countries to acquire experience and knowledge 
of the alcohol engine, only then to remove its dis- 
abilities and allow its extended use here, and we 
trust some means of coming into line with them in 
the matter of price may be found. 


On the technical aspects of the question much 
might be said. The Committee provide excellent 
texts. Take, for example, this:—‘‘ There seems 
no reason to doubt that if the same amount of time, 
money, aud experienve were expended on tests and 
experimeuts on the alcohoi motor as on the petrol 
motor, improvements would follow which, if carried 
to a similar extent, would place the alcohol motor 
far ahead of the petrol motor as an engine for power 
purposes.” This statement would not have been 
made a few years ago by a committee of an im- 
portant motor car organisation, but opinions have 
advanced rapidly, as the price of petrol has advanced, 
and the advantages, both from a thermodynamic 
aspect and from the point of view of safety of 
alcohol, are now more fully recognised and appre- 
ciated. They were admirably summarised by Dr. 
Vivian Lewes at the last meeting of the Institution 
of Naval Architects in a paper which all students 
of this subject would do well to read. We are 
surprised to notice that the trials of alcohol 
engines in France in 1902 have been over- 
looked by the Committee. Valuable reports on 
them were written by Messieurs Sorel and Ringel- 
man, who discussed several of the very points upon 
which the Committee touch. Principal of these 
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may be mentioned the alleged corrosion of metal 
surfaces, and on this point M. Sorel in his report is 
fairly definite that the fear of corrosion has been 
exaggerated. The present Committee accept corro- 
sion as a fact, and attribute it to the denaturing 
agents. The point is one that might be cleared up, 
with others, by a few experiments. On several other 
aspects of the report we have left ourselves no space 
to speak, but it is only fair to mention, in conclu- 
sion, that paraffin is looked upon as the one serious 
competitor to alcohol, and “ the Committee feel 
strongly that organised and exhaustive tests and 
trials should be made, and hope that a fund will be 
raised under the auspices of the Royal Automobile 
Club, or, failing them, some other body, in order 
that a series of really scientific trials may be held.” 


London Traffic Board. 


Ir is now more than four years since a Royal 
Commission was appointed to report upon the 
question of locomotion and transport in London, and 
yet, to our knowledge, none of the recommenda- 
tions embodied in their most elaborate finding have, 
so far, been put into effect. One of the chief 
features of the Report was the unanimity of opinion 
as to the advisability of forming a Traffic Board. 
This Board was to have the control and co-ordina- 
tion of means of locomotion in the metropolis. 
The Commission further intended that it should 
make a preliminary examination of all private Bills 
dealing with locomotion in Greater London. It 
was suggested that it should also be vested with the 
necessary power to bring about the improvements 
of the main roads leading out of London, and should 
consider the revision and the amendment of the 
laws regulating the breaking up of the streets. The 
general idea was that the Board should devise and 
superintend improvements, but that it should not 
have any executive capacity. Almost everyone was 
in favour of such a Board being constituted, and 
towards the end of 1905 Sir Francis Hopwood, on 
behalf of the Board of Trade, announced in the 
House of Commons that the Government had 
sanctioned the preparation of a Bill relating to 
London traffic, and involving the establishment of 
a Traffic Board. It is to the credit of the late 
Government that they intended so promptly to deal 
with this most pressing question, but the general 
election and their ultimate defeat necessitated the 
matter being placed in abeyance for the time being. 
Once again, however, the question has come to 
the front, due, no doubt, to the speech made by the 
Right Hon. Lloyd George at the opening of the 
Hampstead, Euston, and Charing Cross Railway. 
In this speech the President of the Board of Trade 
led his hearers to understand that the Government 
were fully alive to the necessity, importance, and 
urgency of the problem of London traffic, and, in 
fact, were in no sense opposed to the formation of a 
Traffic Board. As recently as the first of July an 
influential deputation representing the Browning 
Hall Conference on Housing, and including among 
its members Lord Ribblesdale, Sir David Barbour, 
Sir John Dickson-Poynder, and the Right Hon. 
Charles Booth, waited upon the London County 
Council to urge the need for the establishment of 
a Traffic Board as recommended by the Royal Com- 
mission. They emphasised the fact that such a 
3oard would not interfere with the work of the 
Council, or of any other local authority, but would 
simply keep before it the needs of London as a 
whole in the matter of transit. The deputation did 
not propose that the Traffic Board should be a 
detached municipal body, but should be in conjunc- 
tion with and subordinate to one of the public 
departments of State, such as the Board of Trade. 

After giving the matter careful consideration, the 
London County Council on Tuesday lastrecommended 
“that it be referred to the General Purposes Com- 
mittee to arrange for a deputation to wait upon the 
Prime Minister to urge the necessity of his Majesty’s 
Government securing the immediate establishment 
of a London Traffic Board upon the lines indicated 
in the Report of the Royal Commission on London 
Traffic.” In this recommendation the County 
Council in no way commits itself with regard to 
any proposal as to its constitution, nor does it make 
any suggestions as to what the functions of the 
proposed Board should be. No doubt the Council 
will in the meantime carefully consider the matter, 
and before long issue a report or statement pre- 
scribing what functions and powers it proposes 
should be extended by Parliament to this consulta- 
tive and advisory Board which is to have control 
of the traffic over Greater London. The compara- 
lively recent introduction of electric tramways, the 
rapidly growing self-propelled traffic, and the 
numerous tubes and other methods of locomotion, 
all help to emphasise the necessity of a Board 
composed of expert engineers, financiers, and 


‘ 





lawyers, which wil) be given sufficient power to 
have almost unqualified control over the traffic. 


The Compensation Act in Operation. 


Ir is not often that a member of the Govern- 
ment, in answering a question in the House of 
Commons, is able to effect the entire discomfiture 
of his interrogator. There can be no doubt, how- 
ever, that on Thursday last Mr. Herbert Gladstone 
had his answer ready to an inquiry as to the effect 
of the new Compensation Act. Mr. Summerbeli— 
than whom there is no more persistent questioner 
in the Lower Chamber—asked the Prime Minister 
if he was aware that in Sunderland and district 
large numbers of old men are being paid off, due to 
the coming into operation of the Compensation Act; 
and, if so, could he state whether it was the inten- 
tion of the Government to introducé any legislation 
having for its object the mitigation of the hardship 
and suffering likely to ensue on account of such 
dismissals. Mr. Gladstone asked leave to answer 
on behalf of the Prime Minister. We can well 
imagine the pleasure with which he did it. He 
pointed out that last year, on the Report stage of 
the Bill, he proposed the insertion of a clause which 
would have gone far to safeguard old men against the 
risk of losing their employment, and that he pressed 
for its adoption, on the ground that the Departmental 
Committee, whose views he shared, considered that 
without such a safeguard there was real danger of 
old and infirm workmen being prejudicially affected 
by the new Act. That clause, he said, was left to 
the free decision of the House in pursuance of a 
promise given in Committee, and it was rejected by 
211 votes to 133. He added, by way of a parting 
shot: “The hon. member voted in the majority 
against it.” We may be assured that all the Labour 
members in the House did likewise. The clause 
proposed by Mr. Gladstone would have enabled old 
men to contract out of the Act—that is, to agree to 
accept a smaller amount of compensation than that 
provided for in the Act. Why was such a reason- 
able provision refused by those who are supposed 
to have the interests of labour at heart? It may 
be that the younger members of the party thought 
that to create an exception in favour of the aged 
and infirm would tempt employers to engage 
workers of that class. Whatever the motive the 
policy was short-sighted. A measure like the 
Workmen’s Compensation Act, which restricts 
freedom of contract, must have its reaction. 
Employers are certain to avail themselves of any 
means of escape from the onerous obligations which 
are imposed upon them. 








LITERATURE. 
Handbook of Metallurgy. By C. ScHNABEL. 
H. Louis. Second Edition. Two vols, 
millan and Co. 1905-1907. 


Since the appearance of the translation of the original 
edition of this work in 1898, which was noticed in our 
columns at the time, the author has prepared a new 
German edition, which is now completed in its English 
version. The most notable point about the new issue is 
its greatly increased bulk, very little of the old matter 
having been removed, while new additions have brought 
up the first volume from 816 to 1123 and the second from 
732 to 867, or a total increase of about 35 per cent. The 
principle adopted by the translator, as announced in 
the previous addition “of subordinating literary style 
throughout to literal accuracy, in order to present 
the original text as nearly as may be unchanged,” 
has been systematically followed. This, no doubt, 
shows a praiseworthy consistency of purpose on the 
part of the translator, but the results are not in all 
cases fortunate. When, for example, we are told that 
aluminium bronze is used for armour plates, that tungsten 
has disappeared from the tin ore of Cornwall, that tung- 
sten cannot be separated from tin ore except by hand 
picking, and that the market for tungsten compounds is 
limited, and their price low, a doubt arises whether the 
translator’s consistency may not have been exercised to 
the detriment of the author’s reputation with his English 
readers. The last statement, when wolfram is at £180 a 
ton, and the whole world is being ransacked for supplies, 
would seem to show that in this particular the learned 
author is somewhat behindhand in his knowledge, and 
that the Cornish commendation, ‘‘ He knaws ten,” is not 
applicable in his case. 

A large proportion of the additional matter refers to 
developments in non-German countries, and these having 
been mostly described in other languages, may generally 
be more usefully consulted in the originals than through 
intermediate translation. Proper names especially are 
apt to suffer by such a process. Thus we find the seat 
of the Lunyon Zinc Company in Kansas noticed under 
the unfamiliar name of Jola, the real name being Iola. 
This transformation of the initial is, of course, necessary 
to make the word pronounceable in German, but the 
proper form should have been restored in rendering it 
back into English. The constant reference to German 
patent specifications can be of very little use to English 
readers. In the more important instances, at any rate, 
the British equivalents should have been given. 

As a whole we are inclined to think that a mere trans- 
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literation of the words of a foreign text-book is a mistake, 
and that the translator’s Jabours would have been more 
usefully expended if a fair amount of editorial discretion 
had been exercised. 

A remarkable statement on pages 1020 of vol. i., that 
“the Transvaal gold ores contain from 14 to 73 dwts. 
per ton, and must contain 20 to 21 dwts. in order that 
extraction may be carried on profitably,” requires quali- 
fication. This is apparently stated on the authority of 
De Launy, and refers to the year 1896, but the figures 
given are incorrect conversions of metrical quanti- 
ties. They should be 6 to 29°4 dwts. and 8-36 to 9-0 dwts. 
The computor has mistaken the proportion 1 dwt. = 
1°55 gramme for the reverse, so that the results are 2°4 
times too high. Such a large mistake, of course, can do 
little harm to those familiar with the subject; but it 
might be as well, in the interest of those reading for 
information, if the publishers were to insert an errata- 
slip in the volume correcting it. 


SHORT NOTICES. 


British Standard Specification for Steel Castings for Marine 
Purposes. Published for the Engineering Standards Com- 
mittee by Crosby Lockwood and Son, 7, Stationers’ Hall-. 
court, Ludgate-hill. Price 2s. 6d. net.—Three years ago the 
Committee on Ships’ Sections formed a sub-committee to 
draw up specifications for steel castings and forgings for 
marine work, and the report before us is the outcome of its 
deliberations. The present specifications of the Admiralty, 
the Board of Trade, and the three leading registry societies 
were carefully compared, and from these a draft specification 
was prepared, and this was approved by the main committee 
at their meeting held last month—June. The report deals with 
the process of manufacture, annealing, the necessary proper- 
ties of the castings, and the methods of testing. The 
appendix includes illustration and dimensions of the forms of 
British standard tensile test pieces. 

Ventilation, Heating, and Lighting. By Wm. H. Max- 
well. London: The Sanitary Publishing Company, Limited, 
5, Fetter-lane, Fleet-street, E.C. Price 3s. net.—The author 
here considers, mainly from a sanitary engineer’s point of 
view, a few of the more important matters connected with 
the practical side of the important subjects of ventilation, 
heating, and lighting. The book is divided into three parts. 
The first deals with ventilation, the second with heating, and 
the last with lighting. In each of these, the author com- 
mences by giving a few general remarks upon each subject, 
and then at some length describes the different mechanical 
devices which are in use for their respective purposes. In the 
first appendix the author has tabulated the names and 
addresses of manufacturers, engineers, &c., who make 
fittings for such work as described in the book, and in the 
second appendix he gives a list of books on ventilation, 
heating, and lighting. 

Model Steam Engine Design. By R. M. De Vignier. 
London: E. and F. N. Spon, Limited, 57, Haywarket. 
Price 1s. 6d. net.—Those who are interested in the construc- 
tion of model engines will find much in this little book of a 
useful nature. The chapters on power calculations, com- 
pound engines, and valve diagrams are particularly instruc- 
tive, and young engineers desirous of obtaining an elementary 
knowledge of steam-engine design will find many problems 
which enter into the design of larger engines dealt with in 
a simple manner in this book. The design of small feed 
pumps has also been considered, and useful tables are 
included relating to the strength and weights of metals, con- 
stants for varying cut-offs, &c. 

The Automobile Handbook. 1907. London: 119, Picca- 
dilly, W. 3s. net.—‘‘ The Automobile Handbook’’ always 
contains a large amount of information which is of consider- 
able value to the motorist. This year’s edition is an 
eloquent tribute to the amount of work carried out by the 
Royal Automobile Club and the Motor Union in the interests 
of motorists. The book is divided into sixteen sections, which 
deal with all phases of motoring. Additions have been made 
to the plans of principal towns, those of Bath, Liverpool, and 
Sheffield having been included. Numerous other additions 
and slight alterations have been made, which improve the 
handbook from an utilitarian point of view. 

A Pocket-Book of Electric Lighting and Heating. By 
Sydney F. Walker, R.N., M.I.E.E., &c. London: Crosby 
Lockwood and Son. Price 7s. 6d. net.—This pocket-book is 
intended for the use of central station engineers, contractors, 
and engineers-in-charge. It contains most of the usual 
formule, tables, &c., but the greater part of the book is de- 
voted to electrical apparatus and machinery. A considerable 
amount of information is given relating to the weight, space 
occupied, and efficiencies of alternators, dynamos, trans- 
formers, motor generators, &c. Accumulators, arc lamps, 
measuring instruments, switch gears, and, in fact, every- 
thing of importance to the electrical engineer has been dealt 
with. 

Fire Assaying. By Evans W. Busket, B.S. London: E, 
and F. N. Spon, Limited, 57, Haymarket. Price 4s. 6d. net. 
—Much of the matter contained in this book was originally 
written by the author in the form of a series of articles, and 
appeared in the American journal, Mines and Minerals. 
These articles have now been rewritten, and a quantity of 
material added to bring them up to date. The author 
points out that the book is not intended to supersede the 
more extensive works on the subject, but rather to prepare 
the student to make accurate assays and ore tests. There 
is a large number of illustrations, and the student should 
find no difficulty in grasping the subject. 

A Pocket-book of Electrical Rules and Tables for Engineers, 
Electricians, dc. 18th Edition Revised. London: Chas. 
Griffin and Co., Limited, Exeter-street, Strand. Price 
8s. 6d.—Since the last edition of this book fifty pages have 
been deleted, and upwards of forty pages of new matter, 
including nineteen new illustrations, have been added. 
Another new feature is a series of notes on the testing of 
submarine cables. The sections on telephony and wireless 
telegraphy have been rewritten, and several nseful instru- 
ments, including Raphael’s direct reading fault localiser for 
underground cables, are now illustrated and described. 

How to Designa Gas Engine. By Horace Allen. Man- 
chester: The Scientific Publishing Company. Price 2s. 6d. 
net. —The author gives a very interesting account of how to 
construct a gas engine, and he gives full working drawings of 
a 7 horse-power engine. The reader is apparently expected to 
have some knowledge of his subject, as no doubt he would 
have were he considering the design of such an engine. A 
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special feature of the book is the excellent working drawings 
which accompany the description. These are large and clear, 
and there do not appear to be any irritating omissions in the 
dimensioning. 








NOTES FROM SOUTH AFRICA. 
(By our South African Representative. ) 
JOHANNESBURG, July 1st, 1907. 

UnpeErR date of May 13th, mention was made of the fact 
that the Chamber of Mines had appointed a Committee of 
Engineers to report upon the best means for reducing 
working costs. This Committee has now reported to the 
Chamber of Mines, and the report has been handed in by 
the Committee’s chairman, Mr. S. Jennings, as evidence to 
the Government Mining Industry Commission. A careful 
study of the report induces the feeling that the Committee 
has not done itself justice, for, whilst valuable and interest- 
ing figures have been given as to the economic situation of 
the mines, there is an entire absence of definite suggestions 
as to the means of obtaining increased economy in the future. 

TheCommittee sums up its reeommendations as follows :— 
‘We believe that it is essential for the prosperity of the 
Transvaal, and incidentally for South Africa, that the 
mining industry should be expanded to the utmost limits of 
which it is capable. To accomplish this, working costs 
must be reduced, so that the greatest possible tonnage may 
be brought into profitable exploitation. The success of the 
solution of this problem depends on the sympathetic 
co-operation of the Government, the financier and engineer. 
The Government can help by permitting the temporary 
retention of a limited number of Chinese, which, by making 
it possible to work a larger number of mines, will increase 
the total contented white population, and will tend, by 
example and competition, to improve the efficiency of the 
native. The Government’s aid would be great in the 
direction of establishing a school of miners, and of inquiring 
into the possibilities of native locations near the Rand. 
Lastly, it should allow as free a play to the initiative of 
private enterprise as is compatible with public security.’’ 

Unfortunately, there were serious divergences of opinion 
between the sectional sub-committees and the general 
Committee on several important points. For instance, one 
sub-committee recommended in its report to the General 
Committee that it favoured the scheme of a white man, earn- 
ing 10s. per shift, running one rock drill with an average of 
14 boys as assistants, the white men and boys to be arranged 
in gangs with an experienced miner as superviser. The 
General Committee was divided in its opinion, a majority of 
the members considering that the more economic system 
would be ‘‘to have a number of machines each run by 
natives, and each gang of natives supervised by one 
experienced white man at a relatively high rate of pay.’’ 
Another sub-committee considers that under certain condi- 
tions white firemen ‘‘ would cost no more than natives under 
white supervision.’’ The General Committee disagrees, and 
points out that whilst, as at present, only a few mines 
employ white firemen, there is no scarcity of men for the 
work; yet, if the practice were general, there would be a 
searcity of suitable men. A third sub-committee ‘‘ endorses 
the employment of machines to sharpen both hand and 
machine drill bits.’’ Again, the General Committee dissents 
and states that ‘‘ the hand sharpened bits might, under given 
conditions, be so much more efficient that their extra cost 
would be more than compensated for.’’ 

The statements regarding the possible increased use of 
rock drills are most interesting. The members of the sub- 
committee appointed to investigate the effect of the extended 
use of mechanical appliances for the breaking of rock, *‘ divide 
their subject into three parts—shaft sinking, development, 
and stoping. They conclude that it is preferable under 
present conditions to sink main vertical shafts by hand 
labour rather than by machines. In the case of development, 
their conclusion is that development by hand shows a saving 
of 9s. per foot without allowing for interest and redemption 
on the cost of the compressor plant, but that the require- 
ments for speedy development are so great as to outweigh the 
additional cost. As far as stoping is concerned, they show 
that the cost of machine stoping, where justifiable, i.e., 
where reef widths and other conditions permit, after allowing 
for interest and redemption of capital, is 11:7d. per ton 
cheaper than hand labour, the average width of machine 
stopes being 64-06in., as against 44°35in. for hand stopes. 
They find that under average conditions a stope width of 
48in. is the minimum economically worked by machines. 
The sub-committee emphasises the desirability of getting a 
small stoping drill and the immense amount of time, 
mechanical ingenuity, and money that have been spent in 
attempts to perfect it. The desiderata in such a machine 
are :—(1) Lightness, so that it can be handled by one man ; 
(2) compactness, so that it will enable the stopes to be carried 
as narrow by machine as by hand; (3) simplicity, so that the 
cost of running and repairs wili below. While great efforts 
have been made to achieve these objects, no one drill seems 
to have accomplished them, and the industry is still seeking 
a small stoping drill which will enable it to stope the hard 
rock of these fields as it should be done.’’ 

The following table, covering the period from 1894 to 1906, 
gives details of the number of rock drills in use, the white 
men employed on them, and the average pay of these men. 
It will be seen that the pay per man has increased during the 
114 years by 50 per cent. 
Rock drills 
at work. 


Rock drills Rock drill Average wages 
yer man men at per man 
per shift. work. 
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The Committee reports that the increased use of labour- 
saving appliances will, with the sole exception of rock drills, 
result in a decrease in the number of white men as well as 
natives employed on the mines. They also report that 
practically every device that promised to reduce costs or 
increase extraction hus been tried, and, where approved of, 
installed. 
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New SovtH Dock at CarDIFF.—We omitted to state in the 
article which appeared in our issue of July 12th, on the New South 
Dock at Cardiff, that the large import sheds were constructed by 
A. and J, Mainand Co,, Limited, of 49, Cannon-street, E.C. 
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THE BRADLEY PULVERISER COMPANY, LONDON, ENGINEERS 


GRINDING REFRACTORY MATERIALS. 


WE have recently had brought to our notice a centrifugal | 


roller mill for grinding hard and refractory materials. This 
plant, which we illustrate in Figs. 1 and’2, is constructed by 
the Bradley Pulverizer Company, of 37, Walbrook, E.C. In 
all machines of this cless the one essential feature is that the 
loss of powerand the wear on the bearings should be reduced 


BRADLEY PULVERIZER 


toa minimum. In order to attain this end, the massive rolls 


are usually carried by ball bearings, which are very efficiently | 


lubricated and protected from dust. In the Bradley machine 
the weight, to a large extent, is taken off the supporting 
bearing in an ingenious manner, and, at the same time, con- 
siderable attention has been paid to the protection of the 
bearings from dust and to their proper lubrication. The 
frame which supports the working parts is of a special design, 


| and is acombination of iron and wood work.. Its proportions 
| are large, the bed-plate alone being 7ft. 5in. by 5ft. 4in.,' and 
it is claimed that it is well able to withstand the large 
stresses to which it is naturally subjected. The main ball- 
bearing for carrying the working parts is situated centrally at 
the top of the frame. The spindle which carries the rolls 
passes through a bushed guide in the cross-piece of the A 
frame. This spindle is driven by a large pulley 3ft. 6in. in 
diameter, at a speed of 150 revolutions 
per minute. The height of the driving 
pulley from the foundations is 6ft. lin., 
and the horse-power required to drive the 
mill ranges, we are informed, from 35 to 
40. It is the correlation of the three 
massive rolls with the die ring which is 
the chief feature of this mill. 


The crushing rojls and their driving 
mechanism are necessarily of considerable 
weight, and as they are operated by a 
vertical shaft, under ordinary circum- 
stances, the whole weight of the running 
parts would come upon the step bearing. 
By a patented device, the rolls are so 
arranged that they have, it is said, a con- 
tinuous tendency to rise while running, 
thus relieving the step bearing of the 
weight of the driving mechanism, and 
therefore proportionately lessening the pres- 
sure and friction on the bearing. This 
arrangement cf the rolls also produces, it 
is claimed, a powerful grinding and rub- 
bing action between the rolls and the 
steel die ring, by means of which an 
efficient grinding effect and large output 
is obtained. The diameter of the die ring 
is 4ft. Gin., and each of the rolls are 16in. 
diameter. 


The feeding mechanism is shown in one 
illustration. The material is put into the 
hopper, and is then delivered into the 
grinding ring, directly in front of the 
advancing rolls, by a screw conveyor 
worked mechanically through bevel gear- 
ing from the central shaft. We are in- 
formed that very satisfactory tests have 
been carried out with phosphate rocks and 
limestone, and also raw materials for the 
manufacture of Portland cement. Equally 
satisfactory, it is said, were the tests 
made on ordinary and rotary kiln cement 
clinker, The machine is only made to be 

belt driven, and we are given to understand that its total 
weight in working order is approximately five tons. 
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UNIVERSAL CIRCULAR SAW BENCH. 


A saw bench which has been designed by A. Ransome and 
Co., Limited, of Newark, for doing agreat variety of work is 
shown in the engravings above and in Fig. 1 below. It is 





many kinds of work, as may be seen from Fig. 2, which 
represents a numberof samples cut with a machineof this type. 
In addition to the two spindles which carry the two saws, 
ripping and cross-cutting, this bench is fitted with a third 
spindle, which carries a cutter block for producing mouldings, 
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Fig. 1—DETAILS OF UNIVERSAL CIRCULAR SAW BENCH 


claimed by its makers to be especially suitable for use in the 
workshops of a large estate, or in joiners’ and cabinet makers’ 
factories, as well as being a useful general purpose bench in 
































Fig. 2-EXAMPLES OF MOULDINGS 
the pattern shops of engineering works. It is provided with | 
tipping and cross-cutting saws, and, inaddition, it can, indeed, 
perform a large number of operations, and carry out a good 


beads, or fillets. Hither of the saws or the cutter block can 
be brought into work instantly, and the other two spindles 
are then carried below the table. By an automatic arrange- 
ment the spindle which it is intended to use is started as soon 
as it reaches its highest position, and at the same time the 
other two spindles are stopped. The table can be canted to 
any desired angle, and the fence can also be set at any angle 
up to 45 deg. An adjustable cross-cutting slide is also 
supplied by means of which mitres, bevel joints, and various 
angles can be cut. The maximum diameter of the saws is 
i4in. The table measures 4ft. by 2ft. 6in., while the total 
weight is 17 cwt. 








VERTICAL FEED PUMP. 


A SLOW-SPEED vertical direct-acting steam pump has been 
recently put upon the market by Messrs. Nicols Bros., Oakwell- 
gate, Gateshead-on-Tyne. It is illustrated in Figs. 1 and 2. 
The principal advantages claimed for it aremaximum economy 
in steam consumption and reliability. These pumps, the 
makers state, are suitable for all purposes. They will work 
with all steam pressures, and also with superheated steam. 
It will be noticed from the sectional illustration—Fig. 2— 
that both the auxiliary and main steam valves are of the 
piston type, and that both work in a vertical position, the 
main valve being fitted with spring rings. Owing to the 
position in which these valves work, and to the fact that both 


| are balanced, friction and wear are reduced to a minimum. 


Both valves are plain castings, having no ports or passage- 
ways in them, and we are told that, if the necessity arose, 
either could be duplicated from a solid bar in a small lathe. 

Another advantage claimed is that cither valve can be 
readily taken out for overhaul, and no difficulty is experienced 
in replacing them, as they are so designed that they cannot 
be put back except in the working position. The steam 
inlet ports, as will be seen from the sectional illustration, 
are angled, and the steam is controlled by the, middle ring 
of the auxiliary valve. The handle shown on the top of the 
auxiliary valve-chest works on a graduated quadrant, and is 
used for partly rotating this valve, so as to vary the steam 


supply to the cylinder, and to enable the cut-off to be 
adjusted to suit the conditions of working. This arrange- 
ment also dispenses with the necessity of by-pass valves for 
starting up, for by properly adjusting the handle the pump 
can, we understand, be started from any position. The 





































Fig. 1—BOILER FEED PUMP 


auxiliary valve also controls the movement of the main ° 
steam valve, which is operated on the steam moved principle ; 
but in this case, by admitting steam which has already 
performed useful work upon the piston to one end of the 





























Fig. 2—BOILER FEEO PUMP 


main valve, and placing the opposite end in communication 
with the main exhaust. The advantage of this is that as 
live steam is not used for moving the valve there is a direct 





saving of steam, which, for every stroke of the pump, is said 
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to be equal in volume to the area of the main valve multiplied 
by its travel, For marine purposes the valve-boxes are 
usually cast separately and bolted to the pump barrel. In 
the compound pump the cylindersare arranged tandem fashion 
the high-pressure cylinder being above the low-pressure, as 
shown in the illustration, with metallic packing fitted in 
the stuffing-box between the two cylinders, and is readily 
accessible for examination. When desired, a cast iron dis- 
tance piece is fitted between the cylinders, so that the high- 
pressure piston-rod gland can be packed on the outside. The 
steam to both cylinders is controlled by one steam valve, and 
this by one auxiliary valve, so that the compound pump has 
no more working parts than the single type. 

The makers are prepared, so they inform us, to guarantee 
these pumps to deliver into boilers from 1101b. to 130 1b. of 
water for every pound of steam used, according to the pre- 
vailing conditions of working. In both the compound ard 
single-cylinder pumps the valve-chest, as well as the cylinders, 
are covered with non-conducting composition and lagged 
with planished sheet steel. 








PORTABLE FACING MACHINE FOR 
GUN TURRETS. 


In order to economise time and workshop space, as well as 
to ensure greater accuracy in the operation of facing the 
roller paths of large gun turrets after erection, John Hether- 
ington and Sons, Limited, Pollard-street, Manchester, have 
designed the electrically-driven portable machine of which 
an illustration is given above. The complete machine 
weighs approximately 33 tons, and it will turn and surface 
diameters from 22ft. 4in. up to 30ft., with degrees of incline 
up tolin8. The traverse along each cross slide amounts to 
3ft. Sin., and the vertical motion of each down slide is 1ft. 6in. 
The base plate or centre piece is of box section, machined 
and fitted with eight loose arms, to which are secured eight 
spur ring segments with machine cut teeth. These segments 
when built up by bolts and screws form a rigid spur wheel and 
base 20ft. diameter, to which issecured astout column. The 
base of this column has a ball race 3ft. 9in. diameter, in which 
147 1}in. steel balls are placed. The race is made outof ground 
steel circular plates with gun-metal housing for the bails. 
The column portion has two conical bearing surfaces, one at 
the top and the other at the bottom, and is fitted with a 
double-ended revolving arm. These arms embrace four 
pieces, i.e., two main castings and two end castings of box 
pattern machined and bolted together. The bearing or 
cylindrical portion is truly bored and fitted with two adjust- 
able coned bushes fitted to the coned portions of the column, 
thus enabling all wear to be taken up The bottom face of 
this double arm is machined to rest on the ball bearing 
mentioned above. The top is machined and surfaced to work 
against a corresponding face of large keep plate attached to 
the top end of the column. The outer ends of the arms are 
machined and fitted with adjustable taper wearing pieces 
sliding on the upper face of the spur ring, and the end or 
nose castings are fitted with keep plates bearing on the 
underface of the spur ring. 

The swivelling and angling cross slides are of box section, 
fitted and bolted to the end castings. Their front faces are 
machined and fitted with massive square slides adjustable hori- 
zontally orwhen inclined. Their facesare fitted with adjustable 
down slide or tool holders. The drive is all self-contained, and 
power issupplied by means of a 15 horse-power variable speed 
motor revolving between 300 and 900 times per minute. The 
cables to the motor are taken up the centre of the column 
connected to a swivelling device to prevent twisting of 
the cable. The motion is communicated to the revolving 
arms by double spur, and duplex double bevel and spur gear- 
ing, all teeth beingmachine cut. The motor shaft pinion is 
of gun-metal, the wheels being of cast steel. The feed motion 
to the horizontal, angular, and vertical movements is self- 
acting, variable, continuous, and positive. It may be varied 
while in motion by an indexed*hand lever and change gear-box, 
giving each tool the same or different feeds at the same time. 
fhe maximum and minimum cutting speeds when operating 
at 30ft.diameter are 47ft. and 15/t. 6in. per minute, The floor 
space required is 31ft. 6in. diameter, and the ratio of the 
gearing 1804 to1. Four feeds of the arms for facing or turn- 
ing are provided, namely ,/,in., 4in., fin., and gin. The 
operations of the machine are, of course, not confined to gun 
turret work, but may also be extended to cranes, swing 
bridges, and turntables, &c. 


A WOOD PLANING MACHINE. 


We have received from Messrs. John Pickles and Son, of | 
Hebden Bridge, Yorkshire, details of an improved wood 
planing machine which the makers claim is a distinct | 
advance in machinery for good planing at high rates of feed. 
An idea of the general features of the planer can be gained 
from the accompanying illustrations—Figs. 1 and... 

The main frame is in one solid casting, in order to over- | 


give shear cut with straight irons, and has lateral movemen 


| in the bearings. 


One of the special features of this machine is the introduc 
tion of patented endless roller chains to drive the feed rolls, 
thus dispensing with trains of gearing and simplifying th 
machine somewhat, besides driving each roller at both ends. 
Probably the chief advantage of this construction is the flexi 
bility of the drive, for it permits ready changes of the thickness 
of the cut. Moreover, it gives a constant downward pressure 














Fig. 1i—-WOOD PLANING MACHINE 


come speed vibration and to distribute equally the working 
stresses. The large table is raised and lowered on long | 
inclined planes, which give rigid support whilst the machine 
is working, and at the same time help to maintain the 
alignment. Movement is effected by power through fric- 
tion gearing, and an index is provided to enable correct 














Fig. 2-WOOD PLANING MACHINE 


| in the near future to be equal to the demand. 


to the top feed rolls instead of a lift, as with gearing. The 
makers also state that, besides being very efficient, the end- 
less chain is durable, and, as the running speed required for 
feeding timber is comparatively slow, occasional lubrication 
only is required. There are no pressure levers and weights, 
and the sprocket wheels and chains are protected by being 
placed within the sides of the main frame. The counter- 
shaft to drive the spindle and feed is preferably arranged 
behind the machine on the floor level, as indicated in Fig. 2, 
though, if required, it can be fixed above or below. The 
single-type planer is made in seven sizes, and with either 
sectional or solid front roll, viz.:—24in., 30in., 36in., 42in., 
48in., 54in., and 60in. wide, all sizes taking in timber up to 
Tin. thick. 








MOTOR CAR FUELS.* 


THE conclusion which impressed itself upon the Committee more 
and more at each meeting was that a famine in petrol appears to 
be inevitable in the near future, owing to the fact that the demand 
is increasing at a rate much greater than the rate of increase of 
supply. The very important matter of the coming shortage does 
not appear to be realised by those most concerned. For instance, 
the Committee have reason to believe that even large commercial 


| undertakings, such as omnibus companies, whilst rapidly increas- 


ing the number of their vehicles, have been able to make but little 
provision for their future supplies of fuel. 

The fuel at present almost universally employed, and to the 
abundant supply of which the rapid rise of the automobile industry 
may be said to be largely due is petrol. The motor industry 
which is rapidly becoming one of the greatest of the world’s indu : 
tries, is thus dependent upon the supply of a fuel-which to all 
appearance must, according to the present trend of. progress, fail 

In order that the 


| responsibility for so serious a statement as this may not be taken 


thicknesses of material to be cut. The cutter spindle is of | 
special high carbon steel, with extra long journals, which 
run in phosphor bronze ring oiling bearings, which, it is 
claimed, seldom require adjustment. The spindle is belt | 
driven at each end, and has special ‘‘lip’’ construction to | 


entirely by the Committee, the views of a number of eminent 
authorities on the subject are quoted in the Report. Assuming, 
then, this approaching shortage to be inevitable, what are the pos- 


* Summary ofa Report by the Fuels Committee of the Motor Union 0! 
Great Britain and Ireland, 
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sible alternative fuels available? These may be placed in two 


main divisions, as follow :— 
((a) Derived from pe- { (1) Heavier gpirit 
troleum and shale | (2) Parafiin 
(a) Dust 
(2) Gas from producer 
ie \(3) Benzol 
in j Wisgted from vege- Aleohol 


A. Fuels limited in amount- 

\® Derived from coal 

B. Fuels unlimited 
amount 

‘here is an essential difference between the first and second 
yroup—those in the first group, when exhausted, not being capable, 
by any known process, of being replaced, whereas that in the latter, 
viz., the supply of alcohol, is practically as inexhaustible as the 
rays of the sun by the agency of which it is produced. 

‘The Committee have carefully considered the various substitutes 
for petrol which have been brought before them, and have 
unanimously arrived at the conclusion that the main efforts of the 
Motor Union should be in the direction of encouraging in every 
way the use and development of a substance, such as alcohol, pro- 
duced from vegetation. The chief difficulty which stands in the 
way of the general use of alcohol as a fuel, apart from its present 
cost, is an artificial rather than a natural one, being the restric- 
tions which are absolutely necessary from the fact that it is, in the 
potable form, one of the most profitable productions from the 
point of view of revenue to the Government, producing about 
£30,000,000 sterling per annum ; and the steps which have to be 
taken to prevent the revenue being defrauded have hitherto proved 
an insuperable barrier to its economical production and general 
adoption as a fuel. 

It will be found, from a statement made in the Report, that 
alcohol offers a complete and satisfactory substitute for petrol so 
far as its properties are concerned, and hence probably the most 
important recommendation of the Committee is that connected 
with the production on a large scale of alcohol for the purposes of 
a fuel. It may be noted that the argument added to all others, 
but which to many people in this country would probably appear 
the most important of all, is the fact that it would form a home 
industry, especially if produced from some substance such as peat, 
potatoes, or beet, which would place the country in an independent 
position with regard to foreign supplies—a consideration which, it 
should be noted, is leading the Governments of France and Ger- 
many, particularly the latter, to give every encouragement to the 
use of alcohol as a fuel. 

Turning to the other possible alternatives, it will be seen that 
heavier spirit, which has been put upon the market since the Com- 
mittee commenced their labours, and which can be obtained all 
over the country, is recommended for use. 

There is a further recommendation regarding the complete and 
thorough trial by the Royal Automobile Club of the use of paraffin, 
particularly of paraftin carburetters and vaporisers. 

Another material concerning which a definite reconimendation is 
made is tar benzol, produced during the distillation of coal. It is 
shown from the evidence of witnesses that a large quantity of this 
material is available, and that if inducement is offered by its con- 
sumption, this quantity would be considerably increased. From 
experiments that have recently been made, it seems possible that 
it may be a good deal used in the future for mixing with alcohol 
itself, the combination of the two substances apparently giving a 
fuel having very valuable properties. Lastly, it may be pointed 
out that it is quite possible that, although the difficulties owing to 
the deposition of by-products, tar, &c., in the way of a light gas 
producer suitable for motor vehicles are very great, such producers 
will be put on the market, and that, at any rate, heavy vehicles 
will be able to run by the use of coal without the necessity of 
employing a steam boiler. 

It will be noted that the special duty of the Committee had to 
do with the “‘ alarming ” rise in the price of petrol, and they were 
to report on steps ‘‘ to protect” the interests of private consumers. 
A good deal has been said and printed concerning the trusts and 
monopolies in connection with the petrol supply, and it will at once 
be admitted that the control of the sources of supply is practically 
in the hands of two financial combinations. The situation thus 
created is discussed in the body of the Report—see page 10. 


RECOMMENDATIONS, 


1. The Committee, being unanimously of opinion that of all the 
proposals before them which are likely to overcome the difficulties 
in the supply of fuel which have led to the formation of this 
Committee, the introduction of alcohol as a fuel in the future is by 
far the most hopeful, and they recommend :— 

(«) That the Motor Union support any steps that may be 
taken, and if necessary inaugurate a movement, with the 
object of bringing about a reduction in the restrictions now 
imposed on the production of commercial alcohol. 

(b) That a prize be offered for the best essay on the subject 
of the manufacture and introduction of cheap alcohol as a 
motor fuel. 

(c) That the Royal Automobile Club be asked to organise 
and to conduct impartial and trustworthy experiments on the 
comparative merits of alcohol and petrol as a motor fuel, with 
a view to encouraging both users and manufacturers to turn 
their attention to this subject. 

2. That the notice of members of the Motor Union be specially 
directed to that portion of the Report which deals with heavier 
spirits, the use of which for various reasons given in the Report is 
recommended by the Committee. 

3, That the Committee are of opinion that modifications in some 
of the present regulations for the storage and distribution of petrol 
might be made, which would tend to reduce the cost to the 
individual consumer, and that action be taken in this matter by 
the Motor Union in conjunction with the distributing firms and the 
motor trade. 

4. That in consequence of the large number of paraffin 
carburetters that have been invented, and for which claims of high 
etliciency have been made, but of which, in spite of the demand for 
such an invention, a comparatively small number are in actual use, 
the Royal Automobile Club be asked to organise a competition for 
paraffin carburetters and vaporisers, and to offer awards for 
successful competitors in the same. 

5. That the notice of members of the Motor Union be directed 
to the use of benzol, either alone or in combination with petrol as a 
motor fuel, since it can be used with complete success with the 
present type of engines and carburetters ; 1noreover, it is a home 
production, and more economical in use than petrol at the present 
time, 

6. That a Standing Committee of the Motor Union be formed 
for the purpose of giving effect to these recommendations, and 
generally of recommending from time to time any line of practical 
policy in connection with fuel supply that may be desirable in the 
interests of users of motor vehicles. 

H. 8S. HELE-SHAW (Chudrmon). 
J. L. Lock. 

R. W. A. BREWER. 

Cuas, MCWHIRTER. 

REES JEFFREYS (Secvetury). 








SOAP FOR REMOVING GREASE.—We have recently had sent to 
us for trial a new soap called “ Antioyl,” which is made by Messrs. 
I. S. Cleaver and Sons, of 32,33, and 34, Red Lion-street, Holborn. 
"his soap has been prepared to moet the requirements of motorists, 
engineers, and others, who have to handle machinery of any do- 
scription. Itis claimed that ‘‘ Antioyl” will remove all traces of 
grease or stain incurred in handling oily machinery, and from the 
trial we have subjected it to we consider that the makers’ claims 
have been substantiated. The use of this soap does not appear to 
render the hands rough ; in fact, it can be used as an ordinary 
toilet soap, althoughits chief use, as its name implies, is the removal 
of grease, 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opvnions of our 
correspondents. ) 





COMPOUNDING AND SUPERHEATING,. 


Sin,—The letter of Mr. F. W. Brewer in your issue of June 28th 
has just come tomy notice. 

Mr. Brewer gives utterance to a somewhat widespread notion 
prevailing here, that the original comparisons made in France, or 
elsewhere on the Continent, for determining the relative economy 
of compound engines were carried out with small, ‘“‘ simple,” 
saturated steam locomotives—the suggestion usually con- 
veyed thereby being that if a huge, thoroughly mcdern and 
efficient simple-expansion saturated engine were now pitted 
against a compound in the same service the compound would come 
out the dearest oncoal. Such trials have, indeed. been made, and 
that with splendid examples of the very latest European types, 
saturated compound and saturated non-compound, each having 
six wheels coupled and about 54 tons adhesion, tractive efforts up 


to 25,000 Ib. (0-65 as ") grate area of over 32 square feet, 


about 2300 square feet heating surface, and 227 lb. pressure— 
which dimensions probably satisfy the desideratum for large 
engines—while both are constructively the same with four 
cylinders one motor axle, four piston valves, and two Walschaerts’s 
gears for two valves, the other two operated by horizontal rockers 
similar to the first Webb balanced compounds and to the new 
‘*No.40” G.W.R. This is on the Belgian State Railways ; but the 
result has been kept secret. However, with difficulty, I obtained 
some kind of reply from the responsible engineer, including :—‘‘ It 
has been recognised in daily work that the single-expansion engine 
is the least economical.” How much? It has been deemed dis- 
creet to give no clue. This result, so contrary to conjectures 
made in England as to sucha test, is worth bearing in mind. The 
other particulars also obtained from the same’ officer (who dis- 
tinctly favours the Schmidt superheater) are intended to show the 
superiority of this latter system, as it has been applied to a sister 
locomotive of the huge simple engine just described, and over the 
unfortunate and relatively small De Glehn ‘‘ Atlantic” type having 
only 36 tons adhesion, that being ‘‘5 up to 11 per cent.” in favour of 
the superheater. Any actual consumption figures are carefully 
avoided. The comparison of two such wheel types obviously favours 
the six-coupled superheater engine over the ‘‘ Atlantic” type. To 
this economy it is necessary to add the probable economy of the 
De Glehn compound over single expansion. In admitting at least 
12 per cent., we then have 17 to 23 per cent. total economy of the 
superheater. Allow off these, 2 percent. for the difference of 
wheel types, and the net economy would be 15 to 21 per cent. 
= average 18 percent. This appears to correspond with figures 
given me verbally by impartial users of the German system who, 
for new apparatus, have claimed 17 per cent. In all comparisons 
the coal has presumably been of equal evaporative value. There 
should have been no doubt or mystery in the Belgian tests, since 
a complete series of modern locomotives were availabie for the most 
accurate of comparisons : Type 19 saturated compotnd, as against 
No. 3302 four-cylinder saturated non-compound and against 
No. 3303 superheated non-compound, and including yet other 
powerful new types, 19 4/s, &c. The result appears to have been 
such that, despite the published programme, no figures will now 
be given except as between locomotives so incongruously different 
as to render such figures quite valueless. 

However, the principle of superheating introduces an unques- 
tionable fuel economy. Experiment only will reveal what must be 
allowed off for extra cost of boilers, royalties, oi], extra wear of 
packings, valves, &c. Those who have seen superbeaters lying 
about works awaiting repairs understand that there are two sides 
to economy. Owners of automobile superheaters might testify to 
this. There is pienty of room for new arrangements. We have 
brains and inventive power in our locomotive works, withont being 
obliged to pay tribute to Prussia for apparatus, much though we 
venerate some of our German importations. 

To go to Germany for a superheater would not give the world a 
very good idea of our latter-day mechanical capacities. There are 
scores of excellent arrangements for reheating pipes possible other 
than Schmidt’s. In the United States railways appear to obtain 
up to 18 percent. economy witha more economical degree of heat, /.v., 
120 to 146 deg. super. In Europe the Pielock and Clench are being 
adopted in many cases. The Canadian-Pacific, formerly devoted 
to the Schmidt, is now using the Horsey-Vaughan. Mr. Cole, 
inventor of the ‘‘ Schenectady,” insists on the utility of superheat- 
ing as a principle, but leaves it an open question how best it can 
be effected. British ability to devise apparatus of a simple nature 
to give results probably in advance of anything yet done is 
certainly not lacking. A proper arrangement of the piping is 
simple child’s play for many. Mr. Brewer, wuo has so much to 
say about the Schmidt, might give some serviceable data. For in- 
stance, the first cost of a Schmidt apparatus of 400-500 square feet ’ 
The royalty on each installation effected! By hearsay it is 1000 
marks, This sum would cover the entire fuel cost of some 5000 
train miles. Admit a total average fuel saving of 17 per cent., say 
roughly one-sixth, and we have 30,000 train miles to run to recoup 
the royalty alone. A good home-made superheating or compound- 
ing system could effect an economy to that extent, which, in these 
days of higgling over fuel consumption to fractions of a pound, is 
not to be despised. 


July 24th. THE AUTHOR OF THE ARTICLE, 





THE DREADNOUGHT AND THE CONDORCET. 


Srr,—As a result of my poor knowledge of English, one of the 
assertions included in my Jetter, published in your issue of July 19th 
under the title ‘‘ The Dreadnought and the Condorcet,” has been 
misunderstood. 

The sentence, page 68, column 2, line 44, must be read so :— 

‘* Were such an assertion true—that proving-grounds results 
are quite reliable at sea—the British fleet would be in a very bad 
position with the Canopus and Duncan classes, whose belt is only 
6in. thick. The armour of the Majestic class—thickness, 9in.—is 
not more resisting than the modern belt, 7in. thick, of the 
Invincible.” 

Let me say that there are two small errors of printing. Breadth 
of the Condorcet is not 29-49m., but 25-45m. Her length at 
water-line, without ram and with the definitive shape of bow, is 
not 143 m., but 145 m. Cu. LARROZE, 

July 22nd. 


EDUCATION AND SUCCESS. 

Srr,—While thanking ‘‘ An Old Engineer” for his letter, with 
its well-meant advice, I think he fails to see the point I wish to 
make, namely, that there is not the alleged paucity of technical 
education, and that the statements about salaries are, to put it 
mildly, inexactitudes. I am quite in agreement with his remarks, 
although I think his illustrations hardly meet my case, as I have 
never been accused of cenceit, though perhaps my letter lays me 
open tu the charge. | do not think I am diffident, have never 
smoked, and never been beaten by a job yet, except in getting 
these £5 or £6 per weok no responsibility situations ; but whatever 
my failings, they do not seem to have been my drawback, the 
principal object being the money. If one is satistied with about 
£2 10s, per week he can get along fairly well, but should he be 
ambitious enough to require more, the trouble begins, 

The personal element is, of course, a big factor in any business, 
but some years ago I replied to an advertisement, and on calling 
t» see the advertiser, was inadvertently shown my own letter, 





which had been marked—‘“ Offer £2 10s.,” before the interview ; 
not much chance for the personal element there. 

I am aware that several of my scientific attainments would be of 
little or no use in many businesses, and naturally, no employer 
would pay for useless knowledge ; but we are supposed to believe 
that these miniature gold mines are to be had for the asking if one 
has any technical education, whereas practical men know that a 
foreman can count himself fortunate if he is getting from £5 to £4 
per week. : 

I have no wish to deter young fellows from acquiring technical 
knowledge—far from it—as it will undoubtedly give them a better 
chance of getting on ; but they must not be misled into thinking 
their scientific training will bring them a rich monetary reward. 

Iam pleased to say I have been more fortunate than “‘B. Sc.,” 
as I am doing fairly well and always have done so, but if these 
high-priced jobs are tobe had Iam looking out forthem. Apologis- 
ing for again intruding upon your space, SCEPTICAL, 

July 17th. 








LAUNCHES AND TRIAL TRIPS. 


YUEGILBAR, twin-screw steamer ; built by the Ailsa Shipbuilding 
Company, Limited ; to the order of the North Coast Steam Navi- 
gation Company, Limited, Sydney; engines, triple-expansion ; 
constructed by the builders ; launch, June 26th. 

IROQUOIS, steel screw steamer; built by Messrs. Harland and 
Wolff ; to the order of the Anglo-American Oil Company ; dimen- 
sions, 476ft. long by 60ft. beam; to carry 9000 tons; engines, 
quadruple-expansion ; constructed by the builders; launch, ~ 
June 27th. 

INGLEBY, steel screw steamer; built by Messrs. Kopner and 
Son ; to the order of Messrs. R. Ropner and Co., West Hartle- 
pool ; dimensions, 365ft. by 50ft. by 23ft.; to carry 6100 tons; 
engines, triple-expansion, pressure 1801b.; constructed by Messrs. 
Blair and Co.; launch, June 28th. 

Ivar, steel screw steamer; built by Wm. Gray and Co., 
Limited ; to the order of Mr. L. H. Carl, Copenhagen ; dimensions, 
295ft. by 43ft. by 21ft. 3in.; engines, triple-expansion, 22in., 36in., 
60in. by 39in. stroke, pressure 180 1b.; constructed by the Central 
Marine Engine Works ; launch, June 28th. 

FITZPATRICK, steel screw steamer; built by Messrs. R. Craggs 
and Sons ; to the order of Burrell and Son, Glasgow; engines, 
triple-expansion, 25in., 4lin., 68in. by 48in. stroke, pressure 
180 lb.; constructed by the North-Eastern Marine Engineering 
Company ; trial trip, June 28th. 

PALMA, steel screw steamer; built by Messrs. Irvine’s Shipbuild- 
ing and Dry Docks Company, Limited ; to the order of Messrs. 
Elder, Dempster and Co., Liverpool ; dimensions, 336ft. by 46ft. 
by 25ft. 3in.; engines, triple-expansion, 24in., 40in., 66in. by 45in. 
stroke, pressure 180 ib.; constructed by Messrs. Richardsons, 
Westgarth and Co.; launch, June 29th. 

AVONEMA, steel screw steamer; built by Irvine’s Shipbuilding 
and Dry Docks Company ; to the order of Messrs. Elder, Dempster 
and Co.; dimensions, 336ft. by 46ft. by 25ft. 3in.; engines, triple- 
expansion, 24in., 40in., 66in. by 45in. stroke, pressure 180 1b, 
constructed by Messrs. Richardsons, Westgarth and Co.; trial 
trip, July 3rd. 

AcRE, steel screw passenger steamer; built by Messrs, Craig, 
Taylor and Co.; to the order of the Lloyd Brazileiro, Rio de 
Janeiro and London ; dimensions, 311ft. by 40ft. 4in. by 27ft. 6in.; 
engines, triple-expansion, 25in., 42in., 68in. by 45in. stroke, pres- 
sure 18U1b.; constructed by Messrs. Blair and Co., Stockton-on- 
Tees ; trial trip, July 3rd. 

Onpa, steel cargo steamer; built by the Clyde Shipbuilding 
and Engineering Company, Limited ; to the order of Navigazione 
Libera Triestina Société in Azioni, of Trieste; dimensions, 315ft. 
by 46ft. 6in. by 23ft. 4in.; engines constructed by the builders ; 
launch, July 3rd. 

CALIFORNIA, steel’ twin-screw passenger steamer; built by 
William Henderson and Co., Limited ; to the order of the Anchor 
Line Steamship Company ; dimensions, 485ft. by 58ft. by 36ft. 6in. ; 
engines, triple- expansion, 27}in., 46in., and 75in. by 4ft. 5in. 
stroke ; constructed by the builders ; launch, July 9th. 

BLACKWOOD, steel screw steamer ; built by the Blyth Shipbuild- 
ing Company ; to the order of Messrs. Jno, Ridley, Son and Tully, 





Newcastle ; dimensions, 24ift. by 33ft. 6in. beam; engines, 
triple-expansion ; constructed by the North-Eastern Marine 


Engineering Company ; launch, July 10th. 

LONHI, torpedo-boat destroyer ; built by Messrs. Yarrow and 
Co.; to the order of the Greek Government ; dimensions, 220ft. by 
20ft. Gin. by 12ft. 4in.; launch, July 10th. 

NEWMARKET, steel twin-screw steamer ; built by Messrs. Earle’s 
Shipbuilding and Engineering Company; to the order of the 
Great Eastern Railway Company ; dimensions, 245ft. by 31ft. by 
15ft.; engines, triple- expansion, 15}in., 25}in., 4lin. by 36in. 
stroke, pressure 180 1b.; launch, July 11th. 

TABARISTAN, steel screw steamer; built by Messrs. David and 
William Henderson ; to the order of Messrs. Frank C. Strick and 
Co., London ; dimensions, 390ft. by 46ft. by 27ft.; engines, triple- 
expansion, pressure 1801b.; constructed by the builders ; trial trip, 
July 12th. 

GUARDIAN, twin-screw cable steamer; built by Messrs. Swan, 
Hunter and Wigham Richardson ; to the order of the Central and 
South American Telegraph Company, Limited ; dimensions, 270ft. 
by 36ft. beam ; to carry a total deadweight of 1750 tons ; engines, 
triple-expansion, 15}in., 25in., 43in. by 30in. stroke ; the ship has 
a capacity for about 700 tons of cable ; launch, July 12th. 

ANNA, steam towing launch; built by Messrs. Edward Hayes for 
the Persian date trade ; dimensions, 60ft. by 11ft. by 4ft.; engines, 
compound, 8in., 16in. by 10in. stroke, pressure 1201b.; constructed 
by the builders ; trial trip, July 16th. 

ELENI STATHATOS, steel screw steamer ; built by Messrs. Craggs 
and Sons; to the order of Mr. Denys A. Stathatos, of Athens ; 
engines, triple-expansion, 23in., 39in., 65in. by 42in. stroke; pres- 
sure 180 1b.; constructed by Messrs. Richardsons, Westgarth and 
Co ; trial trip, July 16th. 

CARDIGAN, trunk steamer; built by Messrs. Ropner and Son ; 
to the order of Messrs. Jenkins Brothers, Cardiff; dimensions, 
370ft. in length ; to carry 7200 tons; engines, triple-expansion ; 
constructed by the North-Eastern Marine Engineering Company ; 
trial trip, July 17th. 

AMBRIZ, steel screw steamer; built by Sir Raylton Dixon and 
Co.; to the order of Messrs. Empriza Nacional de Navegacao, of 
Lisbon ; dimensions, 210ft. by 30ft. by 13ft. 7in.; to carry 700 
tons ; engines, triple-expansion, 154in., 25in., 4lin. by 27in. stroke, 
pressure 180 1b.; constructed by the North-Eastern Marine 
Engineering Company, Limited ; trial trip, July 21st. 








Tue RaiLway CLuB.—The oldest portion of the present Mid- 
land Railway system, extending from the West Bridge station, 
Leicester, was opened as long ago as thé 17th July, 1832, and on 
Wednesday, 17th, the members of the Railway Club travelled over 
the line. The various points of interest were explained to the 
visitors by Mr. Clement KE. Stretton, who remarked that the open- 
ing of this railway and the bringing of cheap coal to the town of 
Leicester laid the foundation of their present trade; in fact, it 
might be said that the railway was the making of the place. He 
added that the Engineering Section of the British Association would 
travel over this old railway on the 3rd August, and for that occa- 
sion a brief illustrated account of the line would be prepared by 
the Railway Club. he visit was most enjoyable, and the party 
returned to Leicester about 7.30. 
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AN ICE LOCOMOTIVE. 


THE accompanying illustration represents a peculiar type 
of locomotive which is gradually replacing horses for hauling 
logs out of the forests in the North-Western States of 
America. In these regions the snow is heavy, and remains 
for a considerable time, and advantage 1s taken of this to get 
out the timber, as there are no roads suitable for the hauling 
of the enormous loads. The logs are usually taken to the 
rivers and streams, to be floated down when the ice melts in 
spring, or they may be taken to a railway forshipment. The 
snow roads are carefully smoothed and laid out, and special 
gangs of men keep the ruts and holes well filled with packed 
snow, water being sprinkled over the surface to make a hard 
and glassy surface of ice. The sleds consist each of a 
pair of wooden runners, shod with iron, connected with 
timber cross-pieces, and having two heavy cross-timbers 
about 18in. square and 18ft. long, upon which the logs are 
piled and secured by chains. Two of these are shown in the 
view above. 

The locomotive is a tank engine of about 18 to 20 tons in 
working order, the tank being placed under the boiler, sup- 
ported by the frames, which are rolled steel channels. The 
bunker for coal, or wood, is behind the cab. The arrange- 
ment of the driving mechanism is shown below. On each 


side of the smoke-box is a two-cylinder vertical inverted | ; 
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DRIVING MECHANISM 


engine, the shaft of which is parallel with the frames, and 


carries a pinion A gearing with a spur wheel B on the 
end of a longitudinal shaft, just inside the frame. The 
rear of the engine is supported on two short, heavy side 
frames forward of the cab, in each of which are journalled two 
short shafts carrying sprocket wheels. 
fixed steel shaft connects the two side frames, and has near 
each end a quill, or sleeve C, carrying a bevel wheel and a 
spur wheel. The sleeve, bevel wheel, and spur wheel form a 
single casting. Each of the two longitudinal shafts driven 
by the engines has at its rear end a bevel wheel D gearing 
with that on one of the sleeves, while the — wheel on the 
sleeve gears with an intermediate wheel E , Which drives a 
gear F' keyed to the rear sprocket shaft. ‘ strong trans- 
mission drivirg chain G connects the sprockets on the two 
shafts. Besides the driving sprockets, the shafts carry 
larger sprockets, upon which is laid an endless belt H, which 
forms the support of the engine upon the snow; this is 
fitted with spikes, or lugs, to give it a grip on the surface of 
the road. Under the front end of the engine is pivoted a 
‘* bogie,’’ or steering, sled, having a pair of runners; this is 
moved by chains wound upon a barrel on a shaft controlled 
by the driver, as in some designs of traction engines and 
read rollers. This is clearly seen in Fig. 1. The engine will 
have eight or ten sleds loaded with logs, representing 
50,000ft. to 100,000ft. of timber. Its speed is usually about 
four or five miles an hour. 








SOME PRACTICAL POINTS 1N THE APPLICA- 
TION OF THE MARINE STEAM TURBINE.* 
By the Hon. C, A. Parsons, C.B., F.RS., Member of Council, 
and Mr. H, WHEATLEY RipspALE, Member. 

EARLIER papers on steam turbines have dealt primarily with this 
type of engine and its,several applications, including among them 
the propulsion of ships ; we, therefore, propose, in this paper, to 
discuss some important questions of special interest in the design, 
construction, and running of steam turbine installations, 
venture to think that some further information and facts may be 
not without interest to the members of this Institution. 

There arealready in service, at the time of writing this paper, 


Read at the Bordeaux International Congress and summer meetings 
of the forty-eighth sessisn of the Institution of Naval Architects, 
June 25th, 1907. 
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and | 


sixty-one steamers fitted with Parsons turbines, and sixty-five 
under construction, representing a total horse-power for merchant 
vessels and yachts of about 590,000 indicated horse-power, and for 
war vessels about 800,000 indicated horse-power. Some of the 
vessels first fitted have be2n running now for some years; for 
instance, the King Edward, with six and a-half seasons, the Queen 
Alexandra, with five and a-half seasons, and The Queen, with four 
years, while others have only recently been put into service. The 
greater part of the running has been done in passenger service in 
waters frequented by a large amount of traftic, and with very 
frequent and difficult arrivals at and departures from harbours 
and piers. In view of the fact that the whole of this service has 
been conducted with unusual regularity and without a serious 
mishap of any description, and that the ships are fitted with an 


| entirely new type of machinery, the inference seems to be con- 


clusive as regards the safety with which turbine-propelled vessels 
can be handled, and we propose now to examine the facts in 
regard to the manceuvring qualities of turbine vessels, merely 
remarking in passing that the majority of these ships have been 
handled by men coming direct from paddle or ordinary screw 
vessels, without any period of apprenticeship to turbine boats. 

In the actual handling of a steamer in crowded waters, in 
narrow channels, in entering harbours, and in approaching piers 
and landing stages, or in docking and undocking, the reliability 
of her reversing arrrangements—the perfect and prompt obedience 
of the machinery—is the primary consideration. It has been 
stated by a well-known shipowner in a discussion on a paper a few 
years ago+ that ‘more cases of accidents come up at Lloyd’s 
Classification Committee through striking dock walls and pier 
heads than from any other cause.” Such accidents must be prin- 
cipally due to the engines themselves failing to respond quickly 
to the orders from the bridge. The relative absence of accidents 
from such causes with turbine steamers goes to prove that the 
certainty in handling is far greater than in the case of recipro- 
cating engines, and if the man in charge knows that his ship can 
be brought up with absolute certainty within a distance ascertained 
by experience, he quickly — great confidence i in handling 
her, whatever that distance may 

The figures of actual results given below are sufficient to show 
that turbine ships are stopped from the moderate speeds ahead 
generally used in handling in practically the same, if not in less, 
time or distance than ordinary twin-screw vessels of the same 


| class, and from higher speeds in not very much greater time or 
distance :— 


Results of Stopping Trials from Comparatively Low Speeds. 





T Distance run 
[ before stopping 
| 

| Fect. 


Ship and type. J 
Lengths. 


Speed ahead 
before 
reversing. 


| = 
| 
| 
| 


Turbine s.s. Qucen Alexandra, river 
steamer .. 
Turbine s. 


4 
we ¢S 
& 


s. Dieppe, ‘Channel steamer 
Princesse Elisabeth, 
Channel steamer.. 
Turbine s.s. Liibeck,* 


” ” ” 


small cruiser... 


‘9 ” 
Destroyer, 400 tons 


” ” ” 


” 
” ” 


an 9 ” e 
Recipr paling s.8s. Indiana, battleship 
Hamburg,* small 
cruiser . 
Reciprocs iting 5.8. Hamburg,” 
cruiser .. 
Reciprocating 8.8. Hamburg,” 
cruiser .. . 


‘small 
‘mall 


* These figures are given on the authority aa the Mavine Rundschau, 
December, 1906. 


It may be questioned whether the necessity of bringing a ship 
to rest from a high speed in the shortest possible distance on a 
straight course is of common occurrence in actual sea-g.ing expe- 
rience. In all cases where we have been able to trace reliable 
data, the half diameter of the turning circle, or the distance run 
in the direction of the original course before the ship’s head is 
turned through eight points of the compass, is less than the dis- 
tance required to bring a ship to rest from a high speed, even with 
the engines continuing to drive ahead ; and if they are slowed or 
stopped, the circle is of less diameter. 

In the og 1877 a committee, consisting of Lord Kelvin, Mr. W. 
Froude, Mr James Napier, and Professor Osborne Reynolds, was 
appointed to study the behaviour of screw steamers when reversing 
the engines, and it was demonstrated in their report that ‘ full 
speed astern” may often bring about a collision, whereas by 
steaming ahead and using the rudder, it might be avoided. 

As an instance, the turbine steamer Viking, 350ft. B.P. 
and with a displacement of some 2500 tons, when steaming 
ahead at 20 knots was found tu have a turning cirele 1475ft. in 
diameter, or about 4-2 lengths of the ship, Such a ship would 
require about 2} lengths to stop in whenreversing the engines and 
maintaining the course. It is, therefore, evident that the ship’s 
head could be turned through 90 deg. by combined use of rudder 
and engines in much less distance than 2°5 lengths, 


t “« Trausactions,” Institution of Naval Architects, Vol. xlv., page 304, 





The following figures may also be compared :— 


Comparison of Turn ing Circles, and Distance Required to Stop frow 
High Speed. 


Distance 
run before 
stopping 
from speed 
in 


Ship and type. column 3. 


made. 
circle. 
Time elapsed. 


Speed ahead 


from which trial 


Feet. 


Diameter of turning 


Full ahead speed. 


| Lengths 


- 


Tarbine knots knots 
ss. Viking, Channel screw 
steamer .. 
8.8. Princesse Elisabeth, 
Channel screw steamer 
8.8. Queen, Chanrel screw 
steamer 
s.s. Liibeck, 
58. Destroyer 
Reciprocating s s. Nebraska, 
battleship .. 
Reciprocating BS. Indiana, 
battleship .. .. .. . - = 


small cruiser 2% 22 -- 
2 900 


1050 


10:0 


* The figur s for the Liibeck are given on authority of the J 
Run schav, December, 1906. 
+ This trial was made from full speed ahead. 


Data as to combined use of helm and engines show even superior 
results. Forinstance, the Calais and Dover steamers turn completely 
round, and change from steerage headway to steerage stern-way 
in under 2 min. 

Reversing turbines have been titted from time to time of such 
power as the conditions of service demanded. In recent turbine 
installations the revolutions astern attained at the moment of 
stopping the headway have been from 65 per cent. to 80 per cent. 
of full ahead revolutions in the case of ordinary three-shaft 
turbine steamers. Installations with four shafts have had astern 
turbines fitted to all shafts, the arrangement consisting of two 
turbines in series on each side of the vessel. The number of such 
installations is still too small to enable us to make reliable com 
parisons as to results, 

The question of speed under stern-way may be very lightly 
touched upon, because if sufficient stopping power be given to the 
ship, she will be sure to run astern much faster than is required 
for practical purposes. At least two turbine vessels have exceeded 
16 knots under stern-way, viz., the German destroyer S$ 125 and 
the Ostend-Dover service steamer Princesse Elisabeth, in the latter 
case the speed astern being as high as 68 per cent. of that reached 
ahead. Much depends on the suitability of the stern lines for 
temporary use as a ‘‘ bow.” 

Reversing turbines originated with the one row of reversing 
blades used in the single radial flow turbine first fitted to the 
Turbinia—1894—which exhausted, as in present practice, direct to 
the condenser by the same passage as the ahead working blades 
Fig. 1. In the Viper and Cobra the reversing turbines were 
independent, but in the next vessels, King Edward and Velox, the 
form now universally used in Parsons turbines was adopted, 
paralle) flow turbine being used, mounted on a prolongation of the 
main low-pressure ahead spindle and situated in the exhaust 
chamber—Fig. 2. In four-shaft vessels with reversing turbines in 
series, the high-pressure reverser is bnilt as an independent turbine 
—as in Viper and Cobra—while the low-pressure reverser is of 
the ordinary type as above described. 

It might be thought that powerful reversing turbines would be 
desirable to enable the ahead rotation of the engines to be very 
speedily checked and reversed. Asa matter of fact this does not 
appear to be necessary, because so long as the reversing turbine is 
revolving against the contrary flow of steam, the effective steam 
pressure on its blades is very considerably greater than when 
running normally, thus forming an extremely powerful brake. 

The amount of torque developed on the shafts ir, of course, a 
matter of small importance, provided the full surface of the 
propellers be utilised. It was found in one case that the power 
measured by torsion meters during a continuous run astern varied 
from 20 to 25 per cent. of full power ahead, while the maximum 
torque measured, while reversing and stopping the ship, gave as 
much as 35 per cent. of ahead power. This was in a vessel having 
an installation of reversing turbines of not quite the most favour- 
able description. Even thus, however, the direction of rotation of 
the shafts was changed in about twelve seconds from receiving the 
order, and the reversing turbines were sufficiently powerful to 
cause cavitation by the propellers up to the time the ship’s way 
was stopped—evidently the limit of useful effect. 

The relation of speed in rough water compared with that in 
smooth of a turbine vessel is of considerable importance, and there 
is a difference in this respect between different types of ships. 

The vessels which lose most speed in disturbed water are those 
propelled by paddle wheels, and this is especially so with a beam 
sea. Screw-propelled reciprocating vessels are most affected by 
the racing of the propellers. In turbine-propelled vessels, on the 
other hand, the screws, owing to their small diameter and great 
depth of immersion, never race, and full steam can be maintained 
in all states of the sea with absolute safety to the machinery. That 
the revolutions are very little increased, even in exceedingly rough 
water, is proved by the fact that nocase has yet been recorded of 
the safety cut-out being brought into action in any vessel on 
service, although it is usually set to cut off steam should the full 
speed revolutions be exceeded by from 5 per cent. to10 per cent. 
These facts apply to all turbine vessels. 

Cases are known of torpedo boats and ‘destroyers having been run 
up to normal full power in very heavy weather with entire freedom 
from accident, the limiting factor of speed under such conditions 
coming from the bridge, due to considerations of safety of the 
vessel, and not from the engine-room. The earliest demonstration 
of this quality in light high-powered turbine craft was given by the 
Turbinia in 1897. 

Several cases might be cited in illustration of what can be 
attained in actual practice with Channel steamers, but we may 
instance the trip of the Princesse Elisabeth in the winter of 1905- -6, 
when she performed the 60-mile run between Dover and Ostend at 
an average speed through the water of 22 knots, in weather offi- 
cially described as a moderate gale—/.r., wind force 7 to 8, or about 
25 knots. This for a vessel 344ft. long, and drawing only 10ft. of 
water, speaks for itself. Ships of fuller form, with the bows above 
the water-line, flared out to an extreme amount, encounter ina 
head sea an augmented hull resistance proportionately greater 
than the classes of vessels just spoken of. 

The intermediate type of ship with turbine machinery may, 
under special circumstances, fall off slightly more in speed than 
when fitted with reciprocating machinery when the pitcbing is 
sufficiently severe to cause largely augmented hull resistance with- 
out being sufficient to necessitate easing the reciprocating engines 
on account of racing, but in all conditions of weather over the 
length of the voyage it is very questionable whether even in this 
class of vessel the turbine boat is not equal or superior in this 
respect to the ordinary reciprocating engine vessel. 

‘The express type of linor with turbine machinery will “pega de be 
at an advantage over that with reciprocating engines in all condi- 
tions of wind and sea, just as ber smaller prototype, the Channel 
steamer, is. Pitching of this type augments the hull resistance 
but inconsiderably, but the propellers of reciprocating engines are 
be much more liable to race in this class of vessel. 

Warships—other than destroyers already mentioned—naturally 
follow the same principles. Experience has already shown that 
small cruisers and vessels of the sma!l scout type with turbine 
machinery compare very favourably in this respect with their 
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reciprocating sisters. A small turbine cruiser of only 340ft. length has 
run a twenty-four hours’ trial at 20 knots in open water with wind 
force up to 7, which speed could only with great difliculty and 
some danger to the machinery be maintained by a similar vessel 
with reciprocating engines. 

\s regards turbine battleships, the reported performances of the 
only existing example to-day, the Dreadnought, point to the 
absence of any difficulty or abnormal loss of speed in Bad weather. 

‘his paper being addressed in greater measure tu those who 
have not yet had practical experience of the application of turbines 
to marine propulsion, we may be excused for referring to one or 
two practical points in conacction with coal consumption. Ship- 
owners and Admiralties naturally ask for comparative figures, and 
if these comparative figures are based purely on trial trip results 
no one will be surprised to be told that the turbine is not always 
10 all ships and at all speeds more economical than the best records 
of the reciprocating engine. ‘The extended use of steam turbines, 
and the comparisons which have been instituted between service 
records of the two types of machinery, have demonstrated the un- 
reliability of proceeding merely on trial trip records as a basis. 

We think it may be taken as proved—without citing at length 
the numerous careful tests—that the steam consumption of any 
viven turbine of the Parsons type is constant over a life at least as 
jong as that of the oldest examples now running. 

We have heard it stated that in high speed liners, fur instance, 
where the reciprocating engines are very well maintained, the 
wear of rubbing surfaces and other contributing causes to the 
vrowth of steam consumption are provided against by the efficient 
supervision and careful overhauls which these vessels receive in 
port after every trij. No doubt there is a great deal in this argu- 
ment, but against 1t thefe is the fact that such maintenance is 
necessarily expensive, 

Ordinary ships are more often run until the engines require a 
thorough overhaul, when cither the coal bill will have increased er 
the speed will have fallen off to a marked extent. In either case 
any initial economy over the turbine would appear not to be main- 
tained on actual service conditions, 

\nother objection is urged by the advocates of reciprocating 
engines for warships, namely that, at least in some navies, these 
engines are not required to perform sutticient service for wear and 
tear to influence their efficiency seriously. 

Warship engines are undoubtedly light in proportion to power 
developed, and, therefore, more liable to wear and tear, and 
mudern increased demands for naval etliciency compel warships to 


1 
DIAGRAM ARRANGEMENT OF REVERSING TURBINE 


1894 


GP 


OF PE VEROING BLAU 





Fig.2 


DIAGRAM ARRANGEMENT OF ROVERSING TURDINE 


Wor 


= 


> heh 
bem 


=d 





eet? 


Tue Exiiverr 


leat sea more than formerly. ‘Their engine-room staff is usually 
swiuler in proportion to the power than in the merchant service, 
aid they do not return to home ports with the regularity of a 
liner, 

ligures officially ascertained of service results have recently been 
published, showing the actual comparison between the turbine and 
ihe reciprocating engine in sister ships, We reproduce these 
xeloW :-— 

Compas ‘301 of Service Coal Consumption. 


Sister boats Sister boats 











| we | a ae 

2 “Conk * reciprocating 2 Coal. Teciprocating 

” om ss engines. RD Phe engines, 
per hour.  ¢o9} per hour. per hour. | (oq) per hour. 

knots tons. tons knots tons. tons. 

7 0-333 15 1-0 1-0 

5 0-38 on 7 1-5 1:5 

' 0-47 18 2-1 

Ww 0-545 “ 21 4-0 3-8) 

12 0-68 0-67 24 - 7-5 
Srewe Coal Consumptions of Turbine and Reetprocating Eugined 
Sister Cruisers, 

First Sezond 
comparison. comparison. 
- 
Ze 25 
Ba 2a |¢ 
&S so = 
oe Po 4 _ 
ed oY ld 2 
ev L 
r=} i) 
') .ration of comparison, hours .. 92 92 132 132 
Distance run, sea miles..  .. 1380 1380 2090 2090 
Votal coal consumed, tons .. .. 245 207 366 416 
\pproximate mean speed, knots 15 15 15-8 15-8 
Excess consumption of reciprocating 
engines “ee ae 52 tons 50 tons 
Ditto, per cent. 21 per cent. 13-7 per cent. 


[t should be noted that the turbine cruiser had been in service 
two years, and the reciprocating engine cruiser two and three- 
‘\uarter years, Respective figures for the destroyer are two and 
a-half years and three years, 
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Further, the greater part of these service tests were made at a | 


fraction «f the full power, evidently unfavourable to the turbine. 
A comparison of full-speed results would give figures even more 
striking. 

It has been proposed by the application of superheat to increase 
the economy of both reciprocating marine engines and turbines, 
but it should not be lost sight of that the early use of superheaters 
on board ship dates from half a century ago, and, although super- 
heaters are extensively used for laod work, very few are yet to be 


foand on board ship, on account of the greater difficulties incurred | 


in _ maintenance of such superheaters and engines for marine 
work. 

As to tae question of turbine economy in warships at cruising 
speeds, which at one time was thought likely to prejudice their 
application, not only has experience proved this to be more favour- 


able than was supposed, but the modern trend of naval tactics has | 


led to the adoption of increased speeds for cruising purposes. 

At one time. mixed installations of reciprocating engines and 
turbines were favoured for high-speed warships, the reciprocating 
engine to bear the brunt of the work at reduced speeds, but this 
arrangement bas now been abandoned almost everywhere. It 
cannot be too strongly emphasised that the trne 14/- of the mixed 
system is for those installations where the designed full speed of 
vessel falls below the range suitable for turbines alone, the recipro- 
cating engine working in the region of pressure drop where the 
conditions are best for it, and the turbines utilising that low- 
pressure portion of the expansion diagram which the reciprocating 
engine is not able to utilise economically, and filling up the gap 
between release and condenser pressures. Such a combination of 
reciprocating engine and steam turbine has been advocated for a 
considerable time for vessels whose designed speed is below about 
15 knots, a class which comprises nearly two-thirds of the mer- 
cantile steam shipping of the world, and the saving in coal con- 
sumption for such ships over what it would be with the best 
quadrup!e engines is estimated to be from 10 per cent. to 20 per 
cent., according to the type of vessel fitted. In the case of an 
intermediate type of Atlantic liner of about 15 knots speed, the 
saving in coal is estimated at 12 per cent., while the first cost 
remains about the same as it would be for quadruple engines 
developing the same total horse-power and speed of vessel, and the 
total weight of machinery would be less. 

An interesting development in connection with the application 
of the marine turbine has been the great impetus given to the pro- 
duction of reliable means of ascertaining the power transmitted 
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tions begin to exceed those for reciprocating engines at about the 
| same point as that at which the steam consumption of the turbine 

becomes too high for practical application, ¢.¢., in ships where the 

propulsive conditions and speed of ship begin to rule the turbine 

out of court. Thus, we may say that up to the present time for 
| all mercantile applications the turbine has been lighter than 
ordinary reciprocating engines to give the same speed of ship. In 
some cases this saving has exceeded 30 per cent., while in others 
the weight has been very nearly equal. 

In battleships and cruisers turbines ar about the same or less 
weight than reciprocating engines. It is only in vessels of the 
destroyer and torpedo boat class that the reciprocating engine is 
al’e to beat the turbine on the score of weight, with this differ- 
ence, that the reciprocating engine becomes ¢v frail as to have but 
a very limited capacity for full-speed running, and can, indeed, 
only be run at full speed by the aid of the most careful nursing ; 
| while, on the other hand, it may be justly claimed for the turbines 

of a destroyer or torpedo boat that they require no nursing, and 
are always as ready for continuous running at full power as those 
of a larger ship. It has been stated above that turbine weights 
cannot be much varied for constant conditions. Exception should 
be made to this statement so far as weights are influenced by test 
and boiler pressures. It has been found that the boiler pressures 
adopted ia recent years for reciprocating engines are generally 
higher than are necessary in similar vessels fitted with turbines in 
order to secure the best and most economical results ; but we wish 
here to point out the influence of specified test pressures on 
turbines, and as about 40 to 45 per cent. of the weight of the 
turbine is on an average directly affected by the test pressure 
specified, and as this proportion of the weight varies in direct 
ratio to the test pressures for equ+] stresses in material, it is seen 
how largely the total weights of the turbines are affected by the 
boiler pressure. 

In choosing a test pressure, the case should be considered on its 
merits, instead of simply applying the rules made for recipro- 
cating engines, which are subject to unknown pressures due to the 
shock caused by water entering the cylinders. In the case of 
turbines it is impossible for any part of the system at any time to 
receive a higher pressure than that of the boilers. The turbines 
constitute, in fact, a series of open pipes of gradually increasing 
section right away to the condenser, which in turn communicates 
through the air pump valves with the atmosphere. When taking 
into account the drop of pressure that occurs through the system, 

| and even before reaching the high-pressure turbines, it will be 
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THE APPLICATION OF THE MARINE STEAM TURBINE 


through shafts. The recent papers read before this Institution 
have dealt very fully with this interesting subject, and, though 


improvements in detail and convenience of application may | 
perhaps still be expected, the marine engineer possesses to-day | 


instruments at least as avcurate as the ordinary reciprocating 
engine indicator. 


The comparative weight of turbines and reciprocating engines is | 
a question which is frequently referred to. The laws which govern | 


variation in weight of instaliations of the two types are somewhat 
different. What may be termed the limiting factor of recipro- 
cating engines is piston speed, while for steam turbine installations 
it is the minimum propulsive surface of the screws and the speed 
of the ship which in turn impose the maximum number of revolu- 
tions. These limiting factors, however, operate in practice very 
differently, because the higher limit of piston speed is one to which, 
from the point of view of efficiency regardless of weight, there is 
nothing to gain by approaching too closely. In the case of the 
turbine, on the other hand, not only does weight diminish, but 
efficiency also increases, by approaching the higher limit of revolu- 
tions or peripheral speed. Again, the durability of a reciprocating 
engine is increased by limiting the piston speed. In the case of the 
turbine, increased revolutions, which permit of smaller dimensions, 
add to both its mechanical perfection and its efficiency. 

Thus, we find that for given speed and horse-power and efticiency 
there is very little variation in the weight of turbines, whether for 
mercantile or naval purposes. On the other hand, reciprocating 
engines will vary very considerably, as, for instance, in the case of 
a large cruiser and Atlantic liner of the same power and speed, 

| the mercantile vessel will have engines 50 per cent. heavier than 
the warship. 

| If we compare these two vessels with turbine-engined ones, it 
will be found that the turbines for full power will weigh nearly 
the same in both liner and cruiser ; but in the case of the warship, 
as the complete installation generally includes also cruising 
turbines for the reduced speed, the total weight will be actually 
heavier than that for the mercantile vessel, thus reversing the case 
of the reciprocating ships.} 

For similar engines, with the same piston speed, the power of 


reciprocating engines varies about as their weight, two-thirds. | 


With turbines for the same power the weight varies consider- 
ably for different speeds of ship, the turbines being relatively 
much heavier for low than for high-speed vessels. 

It will generally be found, when comparing turbines and recipro- 
cating engines, that the weight and cost of the turbine installa- 








| .} This comparison leaves out of consideration the heavicr condensers, 
| pipes, and auxiliary machinery usually fitted in merchant ships. 
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REVERSING 


seen that no reason exists for applying tests more than a very 
moderate amount in excess of the steam pressure in each turbine. 
Excessive test pressures are undesirable for another reason, in 
that, if applied after the final boring of the cases, the metal may 
be permanently strained and distorted. 

The question of condensing plant is a very important factor with 
turbines, on account of the greater expansion dealt with in the 
turbiae as compared with reciprocating engines. A good vacuum 
is much more essential for the former than for the latter, and 
here, again, the designer, in some instances, is limited in marive 
work by considerations of weight and space. In all cases it is 
desirab!e that the condensers, circulating pumps, and the air 
pumps should be designed of such a size as to maintain as high a 
vacuum as possible. The vacuum augmentor has now been applied 
in connection with several land and marine turbine installations 
with very good results, and has augmented and maintained a high 
vacuum closely approaching the limit imposed by the temperature 
of the cooling water. 

The length of this paper prohibits extended reference to the 
subject of arrangement of turbines on board ship. The diagrams, 
Fig. 3 to Fig. 13, show most of the arrangements which have been 
carried out or proposed for ships engined with Parsons turbines. 
For all merchant vessels, except for the very largest, the three- 
shaft arrangement with one high-pressure and two low-pressure 
turbines, as originally designed for the pioneer vessel King Edward, 
still proves the most advantageous (Fig. 3). 

The largest vessels may require four shafts to keep the turbines 
within reasonable dimensions, or to enable the engine-room space 
to be conveniently subdivided by bulkheads. Several modifica- 
tions are then possible, and the position of the bulkheads is more 
a matter concerning the shipbuilder and his stability calculations 
than the engineer. Other considerations being equal, it would 
appear that that arrangement is best which leaves stability unim- 
paired in the highest degree in the case of a compartment being 
tlooded, and avoids the perforation of bulkheads by very large 
steam or exhaust pipes. (Fig. 4 to Fig. 6 show four-shaft arrange- 
ments for large merchant vessels. ) 

For warship arrangements, the conditions are even more diverse. 
In Great Britain single engine-rooms are in favour for all class+s 
of torpedo boats and destroyers, subdivision only being employed 
in the larger types of vessels, but other countries have required it 
even for moderate-sized destroyers. Naturally, in such narrow 
boats the longitudinal bulkhead would be inconvenient, and, from 
the point of view of stability, dangerous ; but even with a three- 
shaft arrangement it has been found possible to fit a transverse 
bulkhead (Fig. 9). i 
Larger warships are being fitted with various combinations of 
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bulkheads, which seem to have been derived principally from 
established previous practice in ship: with reciprocating engines. 
Each additional bulkhead introduced has its pros and eons, and 
additional security from damage by collision or turpedo attack may 
be too dearly paid for by increased complication, extra weight, 
dithculty of supervision, and increased prrserve/ in the numerous 
compartments. Facility of repair and overbaul of the machinery 
may also be prejudiced. 

These are questions which should be examined in the very 
earliest stages of a warship design, and where it shoold be the 
aim to establish a thoroughly good understanding and collabora- 
tion between the designers of the ship and of the :inachinery. 








CATALOGUES. 


THE BIRMINGHAM ENGINEERING Company, Limited.—A copy 
of this firm’s lathe list No. $1. 

J. AND W. WALKER, Limited, Donnington, Newport, Salop.— 
An interesting pamphlet on structural steel and ironwork. 

BARVORD AND PERKINS, Peterborough.—List No. 191, dealing 
primarily with Barford and Perkics’ patent water ballast motor 
roller. 

H. E. Moss anv €o., shipbrokers, 18, Uhapel-street, Liverpool. 
—-We have received a copy of tbis tirm’s semi-annual steamship 
circular, 

A. Borsi«, Berlin ; agent, KR. Weatherburn, Finsbury-pavement 
House, E.C.—A small pamphlet concerning dust extracting 
machinery. 

Buns Bros., Water-lane, Halifax.—T wo leatlets giving particu- 
lars and prices of screw-cutting and surfacing lathes, drilling, and 
planing machines. 

NORTHERN QUARKIES Comrany, Limited, Grange-over-Sands. 
A short handbook on ‘ Quarrite, the New Dustless Paving: Its 
History and its Uses.” 

THe New Exriosives Comvany, Limited, 62, London Wall, 
K.C.—A catalogue giving particulars and prices of various classes 
of guppowders and cartridges. 

L. STERNE AND Co., Limited, Donnington House, Norfolk-street, 
W.C.—A well-bound catalogue dealing with emery wheels and 
grinding machines of many descriptions. 

E. P. ALLAN AND Co., 11, Red Lion-street, Clerkenwell-road, 
E.C,—A new edition of this tirm’s catalogue dealing with electric 
motor starters, shunt regulators, controllers, &c. 

THE MAGNOLIA ANTI-FRICTION METAL Company, Limited, 49, 
Queen Victoria-street, London, E.C —A pamphlet dealing with 
electric trucks, gears, oil axle-boxes, and brakes. 

JosErH WRIGHT AND Co., Neptune Engineering Works, Tipton. 

A catalogue giving prices and particulars of chains, chain cables, 
slings, hooks, mooring gear, anchors, and forgings. 

THE SWITCHGEAR CoMPANY, Limited, Newhall-street, Birming- 
ham.—List No. 30, describing and illustrating a new time lag relay 
for use in continuous or alternating-current motor circuits. 

JOHNSON AND PHILLIPS, Limited, Charlton, Kent.--We have 
received from this firm a new booklet entitled ‘‘ Everything 
Electrical,” which deals with all the latest specialities manufactured 
by this firm. 

R. Waycoup ANv Co., Limited, Falmouth-road, Great Dover- 
street, S.E.—A leaflet describing the *‘ Maxo”’ patented portable 
slanting cellar hoist for lowering barrels, Kc., from the pave- 
ment to the cellar. 

Monte - CaLLow AND Co., Ipswich.—An_ interesting little 
pamphlet giving particulars of ‘‘ H.P.” electric capstans. ‘These 
capstans are made for direct or alternating current, and for single, 
two, and three-phase circuits. 

THE DARTIUM SYNDICATE, Limited, 29, Basinghall-street, E.C. 

We have received a copy of this firm’s latest pamphlet on the 
Dartium steel process, and we have been asked to mention that our 
readers are invited to apply for a copy of this pamphlet. 

THE BRITISH INSULATED AND HELsBY CABLEs, Limited, Prescot. 

Leatiets L 22 and 23, dealing with portable hand lamps and 
magnetic lamp holders respectively. Also leaflets P 45, 46, and 
18, dealing with section insulators, mechanical ears, and frogs 
respectively, 

W. STAMM, representative of Ernst Schiess, Limited, 25, College- 
Hill, Cannon-street.—A catalogue of machine tools— Part V. 
describing and illustrating nut and bolt making machines, pipe 
threading and cutting-off machines, press2s, grinding, and sundry 
machines and apparata. 

Ep. BENNIS AND Co. Limited, 28, Victoria-street, Westminster. 

Eyght new leatlets dealing with Bennis stokers, and conveying 
plant at the Grimethorpe Colliery, bucket elevators, hydraulic 
cranes for coal handling, stokers and compressed air furnaces, 
tippers, Xc. 

THE ARMORDUCT MANUFACTURING Company, Limited, Farring- 
don-avenue, E.C.—We have received from this firm their latest 
list ‘‘ P,757,” which describes and illustrates the ‘‘ Blaze” flame 
arc lamp. The list also contains prices and particulars of arc lamp 
accessories. 

THOMAS ROBINSON AND Son, Limited, Railway Works, Rochdale. 

A well-illustrated pamphlet received from this firm describes 
Robinson’s patent cyclo-pneumatic system for the separation and 
purification of break and scratch roll stock, and for the purification 
of fine break dust. 

THE LONDON ELECTRICAL FiTTinGs Company, 15, Newman-street, 
Oxford-street, W.—A new catalogue of electrical acce-sories, 
giving prices and particulars of switches, wall plugs, distributing 
fuse boards, accumulator and other switchboards. The special 
feature of the catalogue is that it contains a description of the 
firm’s new link switch. 

THE TELEWRITER SyNpDIcatTe, Limited, Craig’s-court House, 
Charing Cross, W.C.—A pampblet explaining the telewriter. 
This is an electrical instrumevt which evables apy one to transmit 
instantaneously over any distance a reproduction of one’s own 
handwriting, figures, sketches, or any arbitrary signs. 

Veritys, Limited, 31, King-street, Covent Garden, W.C. 
Catalogue No. 552, dealing with main switches, which contains a 
description and illustrations of this firm's new ‘‘S.C.K.” switch, 
which is claimed to have all the advantages of the knife switch, 
with the addition of spring contact jaws of a novel type. 





DAvip BRIDGE AND Co., Castleton, Manchester.—This firm’s 
latest pamphlet on india-rubber, gutta-percha, and balata 
machinery, including friction clutches, haulage plants, mill 


gearing, ice crushers, oil separators, boiler feeders, couplings, 
&c. The pamphlet is printed in English, French, and German. 

THE Crypto ELecTricaL Company, 155 and 157, Bermondsey- 
street, London, E.C.—A leatiet received from this firm describes a 
small continuous-current transformer which can be wound on the 
primary side for any voltage up to 250, and has an output on the 
secondary side of 15 voits 7 amptres, The transformer is particu- 
larly suitable for charging motor car accumulators. 

Royce, Limited, 'l'ratford Park, Manchester.—New illustrated 
circular on totally enclosed marine type motors. These electric 
motors have double thrust ball bearings lubricated with solidified 
oil. These bearings take up all end play and make the motors 
particularly suitable for marine work. They are supplied either 


compound, shunt, or series wound, in sizes ranging from 3 h.p. to 
65 b.b.p. 

THe NORTHERN QUARRIES Company, Limited, 10, Victoria 
street, 5.W.—A pamphlet upon “ Quarrite,” a waterproof mac- 
adam, which we understand has been laid to a considerable extent 
The pamphlet also contains sume 


in Lancashire atid Svotland., 





professional opinions upon the same system as laid in the United 
States under the name of “ Bitulithic.” The chief feature claimed 
by the use of this road construction is that it affords dustless and 
mudless roads. 

WE have received from the Kennicott Water Softener Com- 
pany, of 18 and 19, Great St. Helens, a tastefully arranged 
catalogue, which gives an interesting account of its system of 
water softening. Both the continuous process type of p'ant and 
the tipping box machine are illustrated and described, and 
numerous engravings are given of receut plants which have been 
erected by the tirm in this country. Besides giving a description 
of machines, much other useful information relating to water 
softening has been included. 

NATIONAL BOILER AND GENERAL INSURANCE Company, Limited, 
22, St. Ann’s-square, Manchester —Mr. E. Hiller, the chief engineer 
to the above company, is the author of an interesting booklet on the 
“Working of Steam Boilers,” which is published at the moderate 
cost of Is. That the merits of the work are appreciated is obvious 
from the fact that a fourth edition has been issued. The major 
portion of the book refers to boilers generally, including 
Lancashire, Cornish, cyliadrical, and externally-fired types. There 
are also notes on economisers, superheaters, and water-tube boilers, 
The book is well illustrated, and owners of steam plants would do 
well to place a copy in their boiler-rooms for the use of the 
attendants, 

NEWALL ENGINEERING COMPANY, Limited, Atherton’s Quay, 
Warrington. —The most recent catalogue of gauges and measuring 
machines issued by this firm is a very tasteful publication. It con- 
tains particulars of several new appliances to which attention 
should be called. These include length micrometers and length 
gauges—pages 32 and 33. The former will be found useful for 
setting calipers and making measurements of length. Another 
purpose to which the length micrometers may be ap :lied with 
advantage is to spacing iengths in lathes, &c. Each micrometer has 
a range of lin., and is graduated on a thimble to read to ,4'5th of 
an inch. The adjustable length gauges are intended to avoid 
multiplicity in this type of appsratus. The patent external micro- 
meter illustrated on page 26 hasa range of 6in., and can readily be 
set to the nearest inch to the size to be measured by means of end 
rods provided, thus obviating an expensive eyuipment of micro 
met: rs for fixed inch diameters. The frame is of aluminium, and 
the micrometer screw has a 20-pitch buttress form of thread. The 
screw is supported on bearings at both extremities of the nut, and 
is also titted with spring tension adjustment. Itis worthy of men- 
tion, as showing the thoroughness with which the Newall Engineer- 
ing Company takes up this class of work, that it carried out some 
instructive experiments on the etpansion and contraction of steel 
due to hardening, and by standardising the company’s treatment 
and hardening temperature satisfactory results have been ob- 
tained. 








THE JUNIOR INSTITUTION OF ENGINEERS.—We have been in- 
formed that M. Gustave Canet has beer elected lresident of the 
Junior Institution of Engineers for the ensuing session, in succes- 
sion to Mr. William B, Bryan, Chief Engineer to the Metropolitan 
Water Board, and that he will deliver his presidential address on 
Monday, November 18th next, taking for his subject ‘‘ The Latest 
Improvements in English and French Modern Artillery.” 

ELECTRICITY eersvs COMPRESSED Alk.—An installation of electric 
power plant for the Clifton Colliery Company, Limited, of Nottiog- 
ham, which is interesting because of its Dearing on the compara- 
tive economy of compressed air and electricity, has recently been 
completed by Ernest Scott and Mountain, Limited, of Gateshead. 
The engines which have been used for driving the alternator just 
installed were originally connected to compressors, the engines 
being fitted with steam cylinders -}0in. diameter, compressors 30in. 
diameter by 48in. stroke, and when running at a speed of 55 revo 
lutions per minute the compressors required 578 indicated horse- 
power. The compressed air at about 70 lb. pressure was taken to 
the bottom of the pit, and there drove compressed air engines 
operating an endless rope haulage gear dealing with 1500 tons in 
73 hours along a road 595 yards, with a gradient of 6in. to the 
yard, Astrap rope drove an inbye haulage at the end of the 
gradient, and the whole of the power of the engines was absorbed 
in driving this machinery. The engines'were adapted for electric 
power driving by fitting Proell governors, and mounting on the 
crank shaft a Scott and Mountain three-phase generator, :300 kilo- 
watts, 75 revolutions per minute, and 2500 volts. The current at 
the full voltage is taken direct to a motor of 125 horse-power driv- 
ing an endless rope haulage gear at the shaft bottom fitted with 
friction clutches and of the makers’ Jatest construction. At one 
of the shafts a distribution board is fitted, and the current is 
taken on to another motor of 60 horse-power at the bottom of the 
incline. The conversion from compressed air to electric drive has 
been made without causing a stoppage of work, the change-over 
being made at week ends, the old tiy-wheel being first removed and 
the new one fitted, and the armature frame put in in halves. The 
final result of this change-over has been that whilst the engines 
originally when working compressors developed 578 horse-power, 
they now are doing rather more effective work and developing 
only about 166 horse-power. It is further stated that in conse- 
quence of the change and with the engives it now possesses the 
Clifton Company will be able to do the whole of its pumping, elec- 
tric coal cutting, additional haulage and shop driving, and lay off 
certainly two boilers, if not more The suggestion to make this 
change-over was made by Major Walker, general mavager of the 
Clifton Colliery Company, and this gentleman also worked out the 
general arrangement of the scheme. 


Contracts.—Toe Paterson Engineering Company, Limited, has 
received from Messrs. Belliss and Morcom, on behalf of the 
Birmingham Corporation, an order for a Paterson condensation 
water purifying plant to be capable of removing all trace of oil 
from 350,000 Ib. of condensed steam per hour for the Summers- 
lane generating station. This plant is to be fitted with Paterson 
quartz sand filters.—The Austro-Hungarian Government have 
contracted with Messrs. Yarrow and Company for the construction 
of two exceptionally high-speed shallow-draught gunboats propelled 
by internal combustion engines. These vessels are to be in all 
essential particulars similar to Mercury II., which was purchased 
by the British Admiralty last year.—The Hydraulic Engineering 
Company, Limited, Chester, has received orders from the London 
and North-Western Railway Company for sixteen double-power 
gap pedestal hydraulic cranes to deal with loads of 50 and 23 cwt., 
and for two similar cranes to deal with loads of 80 and 35 cwt. for 
the Garston Dock extensions, and also for a 30-ton hydraulic direct- 
acting coal hoist for the company’s dock at Swansea to deal with 
20-ton wagons to a height of 56ft.—The Electricity Committee of 
the York Corporation have accepted the tender of the Adams 
Manufacturing Company for the supply of “‘ Igranic”” motor start- 
ing rhe stats for the period of twelve months dating from the Ist 
July, 1907.—Messrs. Heenan and Froude, Limited, Manchester 
and Worcester, have been notified by the municipal authorities of 
Wimbledon and Cheltenham that their tenders for refuse destruc- 
tors have been accepted..__We are informed that Messrs. Allan, 
Whyte and Co., Clyde Patent Wire- Rope Works, Rutherglen, 
Glasgow, have just completed the manufacture of three mm 
winding ropes for the East Rand Proprietary Mines, Limited, 
South Africa. The ropes, which in the aggregate measure 15,000ft., 
and weigh 20 tons, are made on the taper principle to meet the 
problem of winding heavy loads from great depths.—Johnson and 
Phillips, Limited, have received orders for a mutor generator, 
booster, &c., from the County Council of Lanark for Cambuslang ; 
from the Admiralty for cables, &c., for the coaling depét at Port- 
land. The firm has also received orders for cables, &c., for Ealing, 
Fleetwood, Handsworth, and Bermondsey. Arc lamps for Hankow ; 
— wee gear for eight sub-stations for the London County 

ouncil, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Dearer Iron Prices and Higher Wages. 

Bak iron is dearer this week, owing to the nature of thy 
accountants’ award to the Wages Board. Merchant bars are he'd 
by some makers at an advance of 2s. 6d. per ton North Stafford- 
shire bars are firm at £8, South Staffordshire merchant iron £7 1\)., 
to £7 15s., and common bars £7 5s. Hoops are £8 103., and gi: 
tube strip £7 15s. to £7 17s. 6d. The bariron makers have most! 
acquired a good record of work to engage the mills till the end | 
August, Black sheet orders will extend through Septem! 
though all the specifications have nut been sentin. A number «f 
satisfactory indents are held for flat and galvanised corruga': 
roofing sheets to be shipped as early as poss'bie, Black she 
continue at £8 123. 6d. to £8 15s for doubles, and £9 5s, (., 
£9 7s. 6d. for trebles. Here and thera galvanisers report ti, 
receipt of new orders at £14 f.o.b. for 24 w.g. tnaterial, which 
23. 6d. above the Association figure. When the year open: 
black sheets doubles were selling at £9 10s. to £9 12s. 6d. per ti, 
as a minimum, end galvanised corrugated sheets at £15 5s.) r 
ton. One South Staffordshire galvanised sheet iron tirm wh: 
has removed part of its operations to the Cheshire district, |, 
get to the ports by water instead of rail carriage, is state! 
to be now employing 600 hands at their Cheshire works, wit), 
the further intention of doubling the number. 


Midlands Benefiting at Cleveland’s Expense. 

It is very difficult to fo-ecast the probable course of | 
pig iron market. ‘There are symptoms of a slackening of 
demand both in the United States and Germany, and consume: 
are encouraged to hope for a sympathetic slackening of prices her: 
Producers, however, are paying very dearly for their fuel. Co} 
are 6s. and 7s. per ton above the expiring contracts which end wit), 
September, and some ironmasters put the advance on coal at 2+ 
3s, compared with the prices which prevailed at this time last ye. 
In these circumstances pig iron makers are firm in their refusal | 
shade prices. It is difficult to know what to make of the Scotc!) 
and Cleveland advance in warrants. he upward movement i 
indeed very generally mistrusted. Meanwhile the Midlands ar 
benefiting at Cleveland's expense. Au order of unusual dimension 
has lately been placed for pig iron in this district on account of 
South Wales, owing to the heavy drafts which have been upon 
Cleveland from the Continent, and the difficulty of getting the 
usual coastwise supplies. South Staffordshire forge «qualities 
realise 59s,, and best all-mine is quoted at 87s. 6d. to 92s. 6d 
with cold blast steady at 1153. Northamptonshire makes wer 
offered at 60s. to 6ls., but business was at a standstill, Pert 
shire remained at 623, to 63s., and North Staffordshire at 6%-. 
to 643. 


German Steel again being Offered. 

German steel is once more being talked about on th 
Exchange as a factor which will probably have to be again reckoned 
with before very long. Though the material is not actually on 
the market again yet, there are indications that the continents 
steelmasters are becoming less indifferent than recently to Midlan: 
consumers. Offers of supplies are forthcoming whose object 
evidently to gauge the tone of the market. Happily at present 
the prices quoted are not such as to bring the German materi. 
into active competition. Further, it is known that the last period 
of ‘dumping ” did not give entire satisfaction to the Gera 
steelmasters. It is, therefore, just possible that steel exportation 
below cost price will not again be repeated. In favour of tli 
situation is the circumstance that the German steel trade is much 
more strongly organised than formerly, and that the industr 
also in 2 much better financial position. ‘he present lull in plac: 
orders in Germany may also prove to be merely temporary. ( 
tain it is that steel is being put to an ever increasing number 
new purposes, which is the most reassuring feature of tli 
situation. 


Engineering and Machine Tools. 

The machinery engineers of Birmingham and district ar 
busy, and so, too, are the machine tool builders. The increasiny 
calls for home and export upon the machine toolmakers are prow if 
positive that works equip with anything short of up-to-dat: 
machine plant stand very little chance in the present internation«! 
competition for orders. Again, the revolution attendant upon the 
increased employment of high-speed steels for boring, cutting, 
&c., is making the provision of new machine tools imperative in 
engineering shoops. Little wonder, therefore, that large capital 
sums are still being expended in labour-saving plant by many pro 
ducing establishments. All this makes it good for trade, and it 
the same time makes it possible for manufacturing concerns tu 
earn dividends, 


Wages in the Brass Trade. 

An importsnt conference, bearing on the question of 
wages and piecework prices paid in the brass trade, was held in 
Birmingham on Tuesday. The men’s society asked for an advance, 
to be secured by a recognised wages basis cf 6d. per hour and a 
20 per cent. bonus to adult labour, 10 per cent. advance to al! 
workmen now receiving 6d. per hour and the bonus, or above, and 
the same advance to pieceworkers. The men’s claim is likely to go 
before the Joint Board of Conciliation, representing the three 
sections of the industry, and the masters will submit proposals 
claiming a reduction of 10 per cent., the only exception being 
labour now receiving the minimum rate, 


Wolverhampton Electricity Undertaking. 

A Local Government Board inquiry was held at Wolver 
hampton on Tuesday into an application by the Corporation to 
borrow £35,000 for their electricity undertaking. The loan was 
required to extend the generating station by the installation of 
four more generating sets, erect four new boilers, and extend the 
mains. £16,000 of the expenditure was accredited to new plant 
rejuired for carrying out an important contract recently entered 
into for supplying motive power to one of the largest engineering 
works in the borough. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, July 24th. 








The Month's Retrospect. 

Ir the month of June was disappointing so far as pig iron 
was concerned, the experience of July has been even more s0. 
anything, from the makers’ and merchants’ point of view, things 
have gone from bad toworse. Warrants have fluctuated consider- 
ably, and although there were signs of recovery towards the en‘ 
of the month, little importance is attached to the movement here, 
and from more than one influential juarter comes a_ hint that the 
market is being ‘“‘rigged” for a purpose, From an operator 
point of view, this does not obtain at all, naturally. Shipments, '' 
should be noted, are well maintained, and free buying is reported 
from the Continent ; but, on the other hand, American deman( 
appears to have well-nigh spent itself, and this is really the crux of 
the position so far as the English article is concerned. Thi: 
element of uncertainty as to the future causes the market here tv 
rule quiet. There is practically no speculation. Merchants 
and makers offer sparingly, while buyers only operate for 
present requirements. The month closes with prices il 
buyers’ favour, with perhaps the exception of East Cuast 
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iron and Cleveland iron. Scotch shows the greatest decline. 
Gartsherrie opened at 77s. to 77s. 3d_, closing at 76s. ; Glengarnock, 
76s. to 763. 3d., closing at 74s.; Eglinton, 73s. to 733. 6d., closing 
it 73s.; Dalmellington, 723. 9d. to 73s., closing at 72. While 
many — prinvipally makers, it must be admitted—profess to have 
rreat faith in the future, others, with great claims to respect, pre- 
lict that there is to be a material reduction so far as forward sales 
are concerned, Only the future can settle the disputed point. 


Finished Iron. 
There is again a «nieter feeling, although there is no 
novement in the direction of lower prices, 
Steel. 
That billets are easier is admitted, and there is more 
joreign stuff on offer. So far, the Northern reduction has not 
atfected this centre. 


Copper. 
There was no material change to note in the manufactured 


article. Brass tubes are fractionally dearer. 


Tin. 
English ingots lower, 


Sheet Lead. 
Firm and unchanged, 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 65s. 6d.; Stafford- 
shire, 63s. 6d. to 64s.; Darbyshire, 64s. 6d.; Middlesbrough, open 
brands, 66s. Scotch: Grartsherrie, 76s. 6d.; Glengarnock, 74s.; 
Eglinton, 73s3.; Dalmellington, 72s., delivered Manchester. 
West Coast hematite, 77s., f.o.t.; Kast Coast ditto, 81s., f.o.t. 
Scotch, delivered Heysham: Gartsherrie, 73s. Yd.; Glengarnock, 


7ls. 9d.; Eglinton, 70s, 94.; Dalmellington, 69s. 9d. Delivered 
Preston: Gartsherrie, 75s.; Eglinton, 72s.; Glengarnock, 
724; Dalmellington, 71s. Finished iron: Bars, £8; hoops, 


£8 7s. 6d.; sheets, £8 15s. to £9 Steel: Bars, £8 to £8 5s.; 
hoops, £8 15s.; sheets, £9 to £9 5s.; boiler plates, official, 
£9 2s. 6d.; plates for tank, girder, and bridge work, £7 15s.; 
English billets, £6 7s. 6d. to £6 10s.; foreign ditto, £6 5s. 
Copper: Sheets, in quantity, £112 per ton ; small lots, 14d, per 
lb.; tough ingot, £98 to £99; best selected, £99 per ton. 
Seamless copper tubes, 13d.; seamless brass tubes, 104d.; con- 
denser, 11)d.; rolled brass, 9d.; brass wire, 9}d.: brass turning 
rods, 9d.; ye'low metal, Sid. per lb, Sheet lead, £25 per ton. 
English tin ingots, £181 10d. to £185 10d. per ton. 


Lancashire Coal Trade, 

There was a good attendance on the Manchester Coal 
Exchange on Tuesday, and attention seeins to centre on the future 
toa great extent. The finer weather bas naturally caused a cur 
tailment in the demand for hvuse coal, but this is more than met 
by the demand for shipment, while coal for boiler and manufactur- 
ing purposes has a distinctly upward tendency. If anything, it is 
prophesied there will be an advance in more directions than one 
before the winter season sets in. 


BaRROW-IN-FURNESS, July Z5th. 
Hematites. 


Although there is a report of a weaker demand for 
hematite iron from America there is, notwithstanding, a strong 
position in the local :narket, which is supported by some American 
business and by a demand on home and continental account. The 
prospect afforded is that the demand will be maintained with con 
siderable strength for some time to come ; and th: velief is enter 
tained that the yield of metal from the furnaces in blast will not 
be sufficient to meet the requirements of the consumers, who are 
drawing their requirements from this district. This position is all 
the more strongly accentaated by reason of the fact that warrant 
stocks are dwindling away week by week, ‘The shrinkage in these 
stocks this week is shown to be 1533 tons, and now only 17,479 tons 
are held, For a long time past these stocks have been drawn upon 
in order to secure prompt deliveries of metal, but as some of this 
iron is bespoke, and is held by users of metal to meet emergencies 
that may arise in deliveries, it is evident much of this metal can- 
not be depended upon for the uses of the ordinary market. Makers, 
on the other hand, hold practically no stocks, and are delivering 
iron from the pig bed as quickly as they can produce it. Prices 
are fairly steady, but makers have reduced their nominal price for 
Bessemer mixed numbers to Sls, net f.o.b., while warrant iron 
sellers have increased their price to 78s. net cash, buyers 6d. less. 
A good deal of trade is being done in special hematites, and the 
furnaces engaged in the production of ferro-macganese and spiegel- 
eisen have plenty of demand to deal with. Iron ore is in full 
request, and 18s, is still the price of good ordinary net at mines. 


Steel. 


The demand for heavy classes of steel is fully maintained, 
and the rail and plate mills are fully employed five days a week. 
There is still a depression in merchant classes, but a good business 
is being done in steel sleepers and in heavy steel castings for engi- 
neering and shipbuilding purposes, 


Shipbuilding and Engineering. 

There is more activity in the engineering than in the ship- 
building trade, and this position is likely to be maintained unless 
orders for ships come in more rapidly than ot late. The demand 
for new tonnage is not large, and competition is very keen, with 
the consequence that prices are at low rates. There are, however, 
hopes of a few orders coming to hand shortly, and two or three of 
these are of considerable importance. 


Shipping and Coal. 


The exports of iron and steel from the West Coast ports 
last week were, iron 5727 tons, and steel 5836 tons, a total of 
11,563 tons, ascompared with an aggregate of 14,075 in the corre- 
sponding week of last year, a decrease of 5727 tons. This year, 
up to date, the total exports have been 517,907 tons, as compared 
with 74,537 tons in the same period of last year, an increase of 
74,537 tons. The coal trade is brisk, and there have been some 
good contracts booked lately. Coke is higher in price, and 26s. 
is the rate delivered at furnaces in the district. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
House Coal. 


THE summer weather we are now enjoying has told upon 
the demand for domestic fuel, both on general and local account. 
But the values previously quoted are maintained, and not likely to 
be lower just yet. Good screened Barnsley ‘‘softs” are at 10s. 6d. 
to lls. per ton at the pits, secondary sorts at 9s. 6d. per ton. A 
fair business is still being done with the metropolitan, Southern, 
and Eastern Counties markets. From West Yorkshire the report 
is that while household coal is in considerably diminished demand, 
it is still higher than is usual at this season of the year, and prices 
remain unaltered. 


Steam Coal Firm. 


P Demand is as active as ever, and values are firmly upheld 
at 12s, to 12s. 6d. per ton at the pits. The weight of shipments 
from Hull for the week ending 16th July was more than double that 
for the corresponding week of last year—90,129 tuns, as compared 





with 43,251 tons. ‘The principal foreign market was Rotterdam, 
which took 21,421 tons. From Grimsby there was less export 
business done for the week ended 19th July—25,788 tons, com- 
pared with 40,830 tons for the corresponding week of last year. 
A large tonnage of South Yorkshire ‘‘hards”’ is being sent for the 
use of the steam trawlers connected with the Humber ports, 


Railway Coniracts. 


No further progress appears to have been made in the 
placing of locomotive coal contracts for next half-year. The rail- 
way companies are stated to be buying freely in the open market 
to supplement the stocks they have in hand, and appear to be act- 
ing unitedly in resistance to the advanced rates sought by the 
Associated Coalowners. The latter are as firm in their attitude as 
ever. The coalowners point to the strength of the market and 
the absence of stocks, although the pits are working full time, as 
conditions which justify the position they have taken up. It is 
added that, with improved shipping facilities, the foreign demand 
would still be increased, 


Small Coal, Slack, and Smudge. 

An exceptionally active trade is doing in small coal of all 
descriptions. Engine slack for the Lancashire and Yorkshire 
textile districts has advanced, and is now readiJy sold at from 
6s. Hd, to 7s, 6d. per ton. In nut coal, for marine boiler purposes, 
a good demand is coming from the port, the prices ranging from 
8s. 6d. to 9s. 6d. per ton. Smudge, for coking purposes, is at 
5s, 6d, to 6s. 6d. per ton, with a brisk request. 


Coke. 

Values are unchanged. Though in some quarters there is 
stated to be rather less doing, the business is generally maintained. 
Large consignments continue to be forwarded to Lincolnshire, 
Leicestershire, and Derbyshire smelting districts, 


The Iron Market. 

Again we have to report former quotations still ruling, 
with no probability of any immediate change. Here, as else- 
where, the holiday spirit is abroad in all circles—employers as well 
as employed. From about the middle of July to the beginning of 
September there is a tendency tv ease off, and the usual lull is 
evident ali round. But there is confidence expressed that at the 
end of the holiday season affairs will be brisker again and prices 
maintained, if not increased. At present ironmasters are fully sold 
forward, and merchants carnot obtain the pig iron their customers 
require. The vontinental demandismorethan maintained. The con- 
ditions point to good business being assured to the end of the year at 
least. Hematites, West Coast, 91s. to 93s. per ton ; East Coast, 
88s. to 90s per ton, delivered in Shetiield and Rotherham, East 
Coast less 24 per cent. Linculnshire, No. 3 foundry, 64s, 6d. per 
ton; No. 4 foundry, 62s. 6d. per ton; No. 4 forge, 61s. 6d. per 
ton; No. 5 forge, mottled, white, and basic, 65s. 6d. per ton; 
Derbyshire, No. 3 foundry, 63s. per ton ; No. 4 forge, 60s. per ton. 
Bars, £8 5s, to £8 10s. per ton ; sheets, £9 10s. to £10 per ton. 


Railway and Marine Material. 

Railway material for foreign and colunial markets con- 
tinues to be steadily ordered. The British railway companies are 
at present good customers for axles, tires, springs, and other 
requirements for up-keep purposes, No heavy orders for exten- 
sions are reported. In marine material there is little call for 
large forgings and castings, in consequence of no new liners being 
placed in shipbuilding yards; but there is a fair trade in small 
forgings and castings for engineering purposes. We do not hear 
of any fresh work having recently been received in military 
material, a department in which new orders would he exceedingly 
acceptable at present. 


The Lighter Industries. 

Some improvement is reported in several directions, but, 
generally, the condition of the lighter industries leaves much to 
be desired. One or two firms are better off than others in respect 
of silver and electro-plate, for hotel equipment and similar 
purposes. The War-office are inviting tenders for 6000 German 
silver tablespoons. There is a better demand for certain speciali- 
ties for the Australian market, and in other distant quarters 
brisker business is looked for. The home trade keeps disappoint- 
ing, both in’ London and the provinces, ‘Tools are in good request 
for Canada, Australia, and New Zealand, and the Dominion has 
been an increasing customer for p‘cks, shovels, and various 
descriptions of agricuitural implements. More has alsv been done 
of late in these productions with South America and Australia. 


Sheffield Labourers’ Wages Advanced. 


The movement noted last week for an increase of wages to 
the lower paid men in our East End works continues to bear fruit. 
On the 19th inst., according tothe arrangement come to, three 
other large tirms paid the advance of ls. per week to those ‘‘ whose 
rate does not exceed 20s. per week.” Some dissatisfaction is ex- 
pressed that a number of the more skilled labourers and handy- 
men, slingers, cranemen, and others have received no advance. 
At a meeting of the Gasworkers’ and General Labourers’ Union at 
Attercliffe a resolution was passed instructing their secretary to 
apply for the advance of ls. per week for all members, which will 
include strikers, slingers, cranemen, and several other classes, 


Foundrymen’s Conference in Sheffield. 

The British Foundrymen’s Association is to hold its 
annual meetings in Sheffield during the Bank Holiday week. The 
meetings will be held in the Department of Applied Science of the 
University. The mornings will be devoted to the reading of 
papers and discussions upon them, and in the afternoons visits will 
be made to foundries in the neighbourhood. The members, on the 
third day, are to drive to Chatsworth and Haddon Hall. Mr. 
Herbert Pilkington, M. Inst. C.E., of Sheepbridge, is president of 
the Association. 


Ivory. 

There seems no prospect of easier rates ruling in ivory 
suitable for the Shettield trades or other purposes. At the recent 
Liverpool sales the catalogue is stated to have contained the 
smallest collection on record. The Sheftield trade bought mode- 
rately, the remainder going to the London dealers. Prices ruled 
very firm for all descriptions to occasionally rather dearer. At 
London, this week, the quantity available at the quarterly auction 
was 664 tons, compared with 394 tons at the corresponding sales 
last year. Complete reports are not before us at the time of 
writing, but the sales are stated to have opened with a good 
demand both on account of continental and home trade, large, 
medium, and small tusks selling at very firm prices. For America 
there was a brisk demand for billiard-bal] ivory, which advanced 
£10 per cwt. in the large sizes, a ‘‘ record” of £170 per cwt. being 
established. Smaller sizes advanced £5 per cwt. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


A ‘*Corner” in Warrants. 

THE legitimate market for Cleveland pig iron in this dis- 
trict this week has been much disturbed, and buying has been 
almost altogether checked by the ‘‘ rig’ in the market for Cleve- 
land pig iron. The ‘‘bull”’ operators appear to have caught the 
‘* bears” short of iron, and the strenuous endeavours of the latter 
to cover have led to prices being put up against them, and there 
has really been little done during the past few days. Last week 
50s. bd. cash would be taken fur Cleveland warrants. ‘This week 





as much as 59s. has been asked, Traders are inclined to wait 
until they can judge whether the advance that has been made is 
likely to be more than temporary, and the large number of 
inquiries that were received from the Continent in the early part 
of the week have resulted in next to no actual business. It did 
seem that the Continental buyers were about to start earlier than 
usual to buy Cleveland pig iron for auturmn delivery—they usually 
commence in earnest abou ‘2. middle of August—bnt this uafor- 
tunate turn of the warrauc iiarket has checked the business for a 
time. 


American and German Demands. 


Cleveland sellers of pig iron have done little this month in 
securing orders from America for their pig iron, probably because 
now the American furnaces are able to satisfy the American 
demand. ‘The practical cessation of this American buying of 
Cleveland pig iron has beon beneficial rather than otherwise, in 
that it has shown that the Cleveland ironmasters are not depen- 
dent upon America for disposing of all their pig iron. For months 
some of the traders have been asking what the ironmasters in this 
district would do when they ceased to get orders from America, 
and they predicted that stocks would increase and prices decline. 
In consequence they looked to the future with some apprehension. 
Now it is just the opposite which has occurred, the stock of Cleve- 
land pig iron in the public warrant etores is decreasing almost as 
fast as it did last month when 42,000 tons were despatched to 
America, and prices have improved. The reports from the United 
States, which were so important a factor in regulating our warrant 
market, are now practically ignored. The least adverse comment 
caused a drop in prices, now no one takes any notice what is 
said. But other markets bave been found for the iron, and the 
stock goes on decreasing. It does not matter to the ironmasters 
who gets the iron if it leaves their hands. It is mainly Germany 
that has wanted so much more iron this month than usual, and 
it is likely to need heavier supplies from this district for the 
rest of the year. Even the large tonnage that is now being sent is 
not enough to satisfy requirements, and it is reported that some of 
the German works are from time to time stopped for lack of 
materials. ‘Trade over there is phenomenally brisk, and merchants 
affirm that they cannot get anything like all they require. 


Cleveland Pig Iron. 

The position of the ironmasters in this district is 
altogether very good ; indeed, the legitimate t:ade could not well 
be more satisfactory, and it is difficult to get from producers 
plenty of Cleveland iron for prompt f.o.b. delivery, while, for the 
matter of that, prompt warrants for shipmentare not readily forth- 
coming, and that is one of the reasons for the ‘‘ corner” which 
bas been reported this week. The price of No. 3 Cleveland 
G.M.B. pig iron has been. raised to 59s. 6d. per ton for early 
delivery, but not much has been forthcoming. ‘The lower qualities 
have not moved up so rapidly as No, 3, because they are less 
influenced by the movements in the warrant market, and, further- 
more, are more plentiful than they were. No. 4 foundry bas been 
quoted at 57s. 6d., and No. 4 forge at 57s. per ton. Mottled and 
white iron are not quoted, and comparatively little is being pro- 
duced. 


Hematite Pig Iron. 

Not many fresh orders are forthcoming for Kast UCvast 
hematite pig iron, but nearly all that will be produced for several 
months to come is already sold, the consumers having taken the 
precaution of covering well ahead. ‘There is, indeed, not enoigh 
being produced in this district, and if the makers’ output were 
increased, there would be no difficulty in disposing of the extra 
iron. Consumers of hematite iron aimost invariably purcha‘e in 
large lots, the delivery extending over a fairly long period. That 
more hematite iron is wanted in this district than is be'ng made 
may be judged by the fact that another steamer has been char- 
tered to carry 1490 tons of Spanish hematite pig iron from Bilbaw 
to Stockton, the rate of freight agreed upon being 6s. per ton. 
The price of mixed numbers of East Coast hematite pig iron is 
kept at Sls. 6d. per ton—a figure which is high, and has ruled for 
several weeks. 


Pig Iron Stocks. 

Notwithstanding that the deliveries of Cleveland pig 
to America have practically ceased—and they were 42,000 tons 
last month—the stock in Connal’s public warrant stores is still 
declining at a very rapid rate—a rate, indeed, that surprises every- 
one. Furthermore, this does not signify that the stock in maker» 
hands is accutiulating, for they have very little—indeed, it is cal- 
culated that the total stock of No. 3 Cleveland pig iron now held 
in the producers’ hands does not exceed. 7000 tons. The fact is 
that the loss on American account is to a considerable extent made 
up by increased demands from the Continent. Connal’s stock of 
Cleveland pig iron yesterday amounted to 230,136 tons; thix 
shows a decrease during the present month of 41,622 tons, of 
which over 18,000 tons decline was reported last week. ‘The stock 
consists of 220,239 tons of No. 3, and 9897 tons of No. 4 foundry. 
All the iron that was not deliverable as standard has been remo.ed 
from the store within the past few days. Only on one day this 
month has an increase in Connal’s stock been recorded, and that 
was of less than 100 tons. 


irun 


Exports of Pig Iron. 

Though July is almost invariably a quiet time for exports, 
this month shipments are good, though only 5000 tons have been 
sent to America. The exports would be larger if the 
shipping facilities at certain wharves on the Tees were better. 
As it is there is a large number of steamers waiting turn, some 
of them on demurrage, and shipowners sending their steamers 
to the Tees are barring these wharves. The shipments of pig iron 
from the Cleveland district up to 24th were 114,142 tons, against 
135,073 tons last month; 101.808 tons in July, 1906; and 
65,747 tons in July, 1905, all to 24th. 


Manufactured Iron and Steel. 

Nearly all the works are fully employed, and the order 
books of manufacturers are weil enough filled with contracts to 
guarantee that this state of affairs will be maintained for pretty 
nearly the rest of the year. The prospects on the whole are 
generally satisfactory, and all juotations are well maintained at the 
figures which have ruled for weeks and in some vases months. 


Shipbuilding, &c. 


For some time orders for new steamers have been few, but 
this week more inquiries have been reported, which are likely to 
result in business. They are not, however, for tramp steamers, 
but for liners. The P. and O. ask tenders for the construction of 
two steamers each 530ft. long, and the Union Line for two of 
520ft. long. Armstrong, Whitworth and Co. have, it is reported, 
booked an order for an oil tank steamer of 7000 tons for Balfour, 
Williamson and Co,; and Lennard’s Carrying Company, Middles- 
brough, have given an order to R. Cragg and Sons, of that port, 
for an oil tank steamer of 6000 tons deadweight, the price to be 
paid for this last being £58,500, thus working out at £9 15s. per 
ton. The Admiralty are also requiring three torpedo boat 
destroyers, each with engines of 11,000 indicated horse-power. 
The situation is better than it was, but some of the yards now have 
some of their berths empty. Ironfounders and engineers are, as @ 
rule, fairly well off for work. 


Coal and Coke. 

The coal trade of this district is phenomenally brisk, and 
the position has not for years been so satisfactory as it is now. 
This is so in nearly all branches, but more particularly is it the case 
in the steam aud gas coal departments. The improvement has 
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been helped on by the reduction of freights to Mediterranean ports, 
which has induced exporters to charter heavily. The shipments 
are so large that the docks and staiths are extremely busy. The 
j rospects for the autumn season are exceedingly favourable, and 
consumers have apparently come to tke conclusion that the time 
has arrived for them to purchase well forward. Durham gas coals 
have been heavily sold to the Continent for delivery next year at 
13s, per ton f.o.b., and 14s, 6d. f.o.b. has to be paid where early 
delivery is required. Best steam coal has been put up to lds. 3d. 
per ton f.o.b., and Durham unscreened bunkers are sold at 13s. 
t.o.b. Coking coal is realising 13s. 6d. per ton. The coke trade is 
quiet in comparison with that of coal, and prices are somewhat 
weak. Foundry coke can be got at 22s, 6d. per ton f.o.b., and 
blast furnace coke at 21s, delivered at Middlesbrough. 








NOTES FROM SCOTLAND. 
(from our own Correspondent.) 
The Pig Iron Warrant Market. 

THERE was comparatively little being done in the warrant 
market this week, but the prices of Cleveland warrants had a 
strong upward tendency early in the week. The smal] amount of 
lnsiness led to the corclusion that bears had been caught some- 
what short of warrants, otherwise there seemed no reason why 
rrices should have advanced so smartly. Business took place in 
Cleveland warrants from 57s. 9d. to 58s. 3d. cash, the closing price 
of last week having been 56s. 7d. For delivery in one month 
57s, 9d. and 57s. 104d. was done, and transactions were also noted 
at 58s. 6d. fourteen days, and 57s. 9d. to 57s. 1ld. twenty-four 
days. Scotch warrants are nominally 65s,, while standard foundry 

pig iron has advanced from 57s. to 57s. 9d. per ton. 


Hematite Iron. . 

The demand for hematite pig iron has been juiet in con” 
*equence of holidays. In the last few days there has been some 
improvement in the inquiry, which may now be expected to 
increase gradually until it reaches its normal proportions. Cum- 
berland warrants are quoted 78s. per ton. Merchants quote 
Scotch hematite 83s. for delivery at the West of Scotland steel 


works, 


Scotch Makers’ Brands. 

There has been practically no reduction in the pig iron 
output on holiday account. The furnaces in blast number 91, 
compared with 88 at this time last year, and of the total 45 are 
making hematite, 40 ordinary, and six basic iron. The prices of 
Scotch makers’ pigs are well maintained. G.M.B., No. 1, is 
noted at Glasgow 72s, 6d.; No. 3, 68s, 6d.; Govan and Monkland, 
No. 1, 73s.; Nu. 3, 69s. 6d.; Carnbroe, No. 1, 74s.; No. 3, 69s. 6d.; 
‘ lyde, No. 1, 76s. 6d.; No. 3, 71s. 6d.; Gartsherrie, No. 1, 77s.; 
No. 3, 72s.; Calder, No. 1, 77s. 6d.; No.3, 72s. 6d.; Summerlee, 
No. 1. 79s.; No. 3, 73s.; Langloan, No. 1, 80s.; No. 3, 75s.; Colt- 
ness, No, 1, 90s. ; No. 3, 77s.; Glengarnock, at Ardrossan, No. 1, 
77s.; No. 3, 72s.; Eglinton, at Ardrossan or Troon, No. 1, 72s. 6d.; 
No. 3, 69s. 6d.; Dalmellington, at Ayr, No. 1, 74s. 6d.; No. 3, 
69s, 6d.; Shotts, at Leith, No. 1, 78s.; No. 3, 73s.; Carron, at 
Grangemouth, No. 1, 82s.; No. 3, 74s. per ton. 


Pig Iron Shipments. k 

The shipments of pig iron from Scottish ports in the past 
week amounted to 6778 tons, compared with 4836 in the corre- 
sponding week of last year, showing an increase of 1942 tons. The 
aggregate shipments since lst January amount to 226,270 tons, 
being 62,045 tons more than in the same period of last year. The 
arrivals of Cleveland pig iron at Grangemouth were 6938 tuns, 
being 1606 more than in the same week of 1906. 


Finished Iron and Steel. 

The malleable iron works have now resumed after the 
lwlidays, and in quite a number of instances they are reported to 
he well supplied with orders. In the Coatbridge district consider- 
able developments are taking place in connection with buildings 
and plant, and these will enable some manufacturers there largely 
to increase their output. In the steel industry it is expected that 
recent modifications in prices will be the means of increasing 
orders for some kinds of material, as regards which the makers had 
been handicapped =f the lower terms prevailing elsewhere. There 
is a very considerable amount of structural material of various 
kinds in course of production. 


The Coal Trade. 

The extent to which the trades holidays have affected 
the coal shipping industry is shown by the fact that the aggregate 
coal shipments from the Scottish ports in the past week amounted 
to only 183,840 tons, being 132,425 tons less than in the preceding 
week. Nearly 40,000 tons of the decrease occurred at West Coast 
ports, the much larger falling off on the East Coast being increased 
by an unfortunate dispute at important Fife collieries. The 
decrease at Burntisland and Methil amounted to npwards of 70,000 
tons. A spirit of dissatisfaction seems to be growing among the 
colliers. In a period of little over six months they have had four 
advances of wages, and a conference of representatives of masters 
and men met in Glasgow this week to consider a demand for a 
fifth increase. After the matter had been discussed an adjourn- 
ment was made for a fortnight, in order that the parties might 
consult their constituents. The prices of coal are so far well main- 
tained. Household sorts have been in comparatively poor request 
in consequence of the warm weather. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
State of the Welsh Cos! Trade. 

THE character of the coal trade at leading ports, par- 
ticularly Cardiff, has been strikingly evidenced by a run around 
the district. At all the leading collieries the activity has been 
persistent. A steady output, the incessant run of coal trains to 
port, and the methodic despatch down the Channel, formeda great 
scene of energy. On Tuesday last, from a point overlooking the 
Channel, there was scarcely any hesitation with perfect dock 
appliances ; one by one great colliers issued from the dock and 
proceeded on their way, and with the same regularity “ light” 
vessels came in for loading. I note that during last week a total 
of 446,069 tons was despatched from the Welsh ports. Out of this 
Cardiff shipped 253,859 tons of coal, 4000 coke, and 1500 fuel ; 
Newport sent 83,757 coal, 400 fuel; Swansea 48,901 coal, 18.400 
fuel: and Port Talbot 29,552 coal, and 3200 tons cf fuel. The 
week's work showed a slight decrease, but these occasional 
livergences are simply due to local or climatic circumstances ; the 
volume of trade remains good, and prospects satisfactory. It was 
stated this week on ‘Change, Cardiff, that high prices are being 
quoted for August positions ; best Admiralties, 21s., and 20s. for 
seconds, while the best Monmouthshire coals keep so well to the 
fore that Eastern are booked for 17s. 


Latest Cardiff Prices. 

Best Cardiff large steam, 20s. to 20s. 6d.; seconds, 18s. 9d. 
to 19s. 6d.; ordinary, 17s. 6d. to 18s, 6d.; drys, 16s. 3d. to 16s. 6d.; 
best Monmouthshire black vein, 18s. to 18s. 3d.; Western Valleys, 
17s. 6d. to 17s. 9d.; Eastern Valleys, 15s. 9d. to 16s. 3d.; best 
house coal, 18s. 6d. to 19s.; seconds, 15s. 6d. to 1738. 6d.; No. 3 
Rhondda, 19s. 94. to 20.; through, 16s, to 16s. 2d.; smalls, 13s. 3d. 
to 13s. 6d.; No. 2 Rhondda, 14s. to 14s. 6d.; through, lly. to 
lls. 6d.; smalls, 10s. to 10s. 6d.; best washed nuts, 15s. 3d, to 





lis. 6d.; seconds, 14s, 3d. to 14s, 64.; peas, 13s. 3d. to 13s. 6d.; 
best small steams, lls. to 11s 6d.; other smalls, including drys, 
10s. to 10s. 6d. Patent fuel. 18s. 6d. to19s. Coke: Furnace, 21s. 
to 22s.; foundry, 23s, to 27s. Special, 29s. to 31s. Pitwood, 
20s. 9d. to 21s. 3d., ex-ship. Latest, steady. Newport und 
Cardiff, 21s, 18,000 tons came to Welsh ports last week, 


Anthracite. 

The tone of the Swansea market is firm, and the chief 
complaint is that free coal is scarce. Large anthracite vory firm ; 
rubbly culm searce ; prices advancing; duff scarce and higher. 
Latest figures:—Best hand-picked malting, 233, 6d. to 24s. 6d.; 
seconds, 22s, 6d. to 23s. 6d.; big vein, 21s. to 22s.; red vein, 16s. to 
l&s. 6d.; cobbles, 22s, to 233.; nuts, 25s. 6d. to 27s. 6d.; peas, 14s, 
to 16s. 6d.; rubbly culm, 9s. 6d. to 103,; duff, 6s. 6d. to 6s, 9d. 
Other quotations were: Steam, best large, 19s. to 20s. 3d.; seconds, 
l6s. 6d. to 17s. 6d.; through bunbers, 123. 9d. to 13s,; small 
steam. 92. to 10s. No. 3 Rhondda, 19s. 9d. to 20s. 3d. Patent 
fuel, 17s. 6d. to 18s., steam coal showing increased activity. 


Freights. 

The market at Carditf was quiet this week, Mediterranean 
being particularly so. It is thought that rates have touched the 
lowest point for the year, 6s. having been done Genoa, and Port 
Said 5s. Bay and coast not much doing. Plate easy. 


The Great Sirhowy Railway Struggle. 
This is apparently approaching a close. It has been a 
strenuous, well-contested fight, and I hope in my next despatch to 
chronicle results. 


The Great Storm. 

On Sunday and Monday last the chief part of the mineral 
district was visited by a severe storm, but fortunately no disaster 
has to be recorded, the chief damage being done to outlying agri- 
cultural districts. Works and collieries have had to suffer from 
the usual flooding which takes place on these occasions. One 
authority comments on the fact of the great increase of electric 
appliances of late in collieries, and has advised the exercise of 
care. Notwithstanding the great heat there has been no recur- 
rence of colliery tragedies, such as at Ciffynydd, now the Albion 
Colliery, where nearly 300 perished during a time of exceptional 
heat. 


Iron and Steel. 

The heat has been a trying experience to iron and steel 
workers, but beyond the loss of an occasional ‘‘ turn ” little hind- 
rance has been caused. Apart from this, in several districts a 
quieter tone prevails, but ironmasters overlook the fact that at this 
season of the year this is an ordinary occurrence, and that it is 
only after the season and holiday trade ends that railways think 
of renewals and extensions. During the week 1720 tons pig iron 
came to hand at Swansea, 973 tons scrap steel, and 530 iron slag. 
Newport received 1800 tons steel rails from Germany +i4 Antwerp. 
Cardiff shipped 1500 tons rails, and 100 tons tin-plates to Smyrna. 
Latest Cardiff prices for heavy and light rails remain. Swansea 
_ :-Pig ore: Hematite, mixed numbers, 78s; Middles- 

rough, 58s. 2d.; Scotch, 65s.; Welsh hematite, 85s. Steel bars: 
Siemens and Bessemers, £6 5s. Jron ore, Cardiff and Newport: 
Rubio, 20s. to 20s. 6d.; Almeria, 20s, to 20s, 3d. 


Tin-plate. 

The heat of last week told seriously upon the works in 
most parts of the district. In the Swansea neighbourhood the old 
average of 45 to 48 boxes was very much reduced, something like 
36 boxes. In a few cases mills were quiet for the whole shift. 
The make of last week was 78,040 boxes ; shipments, 61,905 boxes ; 
present stocks, 137,339 boxes. In the Llanelly district manufac- 
turers complain that new business is only coming in slowly, and 
some fear that the great make has a tendency to ‘‘glut” the 
market. There is little to complain about in the returns for the 
first half. 1 note that, to an extent, there are moro fears for the 
future in this district than at Swansea regarding the importations 
of American and German bars. So far there is not much to com- 
plain about, and it will be later on when Newport and Swansea 
receive their consignments. In the meanwhile local bar mills may 
be expected to be busy. Prices, steel pldtes, romain ordinary, 
15s. 14d.; ternes, 26s. C.A. rooting, sheets, £11103.; big sheets 
for gatvanising, £11 15s. Finished black plates, £11 5s. to 
£1110. Galvanised shects, 24¢., £14 23. 6d. to £14 5s. Other 
quotations : Block tin, £183 10s.; copper, £93 ; lead, £22 2s. 6d.; 
spelter, £23 17s. 6d.; silver, 31? per ounce. Latest condition 
market quiet. 


The Eight Hours for Miners. 

The coming of an Eight Hours Kill for Welsh miners is 
not likely to be one of the quietest struggles. In this district the 
fact that the French Bill now passed will lead to the necessity of 
7000 more miners in France, and seriously affect prices, is being 
discussed here with interest. The Bill in France, however, cannot 
affect conditions until 1908, and it is argued here that if carried 
out in this country next year it will take a couple of years to 
become operative. 


The Cambrian Railways. 

The management are now reaping the benefit of months 
of strenuous energy and skill in meeting the needs of the public, 
and there seems no reason to doubt but that the success of last 
year will not only be repeated but exceeded. The authorities had 
to grapple with the serious effects of the storm last week, but did 
it effectively. 

The Miners’ Decoration. 

One result of the King’s visit is expected to be the insti- 
tution of a decoration for valour. This has lorg been a subject for 
comment in this column. The total loss of life in the great 
calamities of Wales now exceeds 3000; but apart from the occa- 
sional large death roll, the dribbling away of life from carelessness 
of workers with lamps, &c., and faulty tops, far exceeds the results 
of the occasional grave disasters in importance. Of late the care 
shown by the workers in such matters as smoking in pits, &c., is 
commendable. 


Latest State of Coal Trade on ’Change, Cardiff. 


Coal market very firm, and a prospect of ‘‘ going better” 
is assured. Steams are difficult to arrange. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
The Iron Trade in Rheinland: Westphalia. 

THE market for pig iron is firm, and demand remains 
extensive, while supplies have been more satisfactory than for 
months past ; still, Ebglish pig iron is being bought pretty freely. 
A tolerably good inquiry for hematite and spiegeleisen comes in 
from abroad. In the semi-finished steel trade much the same 
condition prevails, and the requirements of the pure rolling mills 
can only be covered with difficulty. The business in scrap iron is 
dull ; offers increase, while demand has been but poor of late. 
Dealers’ stocks are increasing, and quotations are naturally any- 
thing but firm. From the bar trade varying accounts are given. 
The demand for immediate requirements is animated, but there is 
no speculative business done, and make's »re inelined to grant con- 
cessiops. While three weeks ago M, 140 p.t. was asked for bars in 
basic, M. 135 p.t. is reported to have been quoted quite recently. 
There is no lack of work as yet, but the mills, dovuling a sudden 





decrease in orders, are willing to take in work at reduced quotations. 
The hoop mills are pretty well employed on orders of previous dato, 
but fresh contracts are scarce. Both girders and plates aro 
languid ; very few orders are coming in for heavy plates now, and 
sheets also have been in decreasing reyuest. I’rices have, on an 
average, decreased M. 5 p.t. There is plenty of animation in the 
rail trade, and also in the boiler and machine department. Ample 
employment is secured for months to come, but quotations are less 
remuncrative than could be desired. In the hardware industry 
activity as well as demand are lively, and quotations are pretty 
firmly maintained. 


Iron and Steel in the Siegerland. 

Business moves on quietly in must departments, only sume 
specially favoured branches have secured work for some months to 
come. In pig iron and in semi-tinished steei a very healthy sort of 
trade is done. Bars, plates, aud sheets lave been inclined to 
decrease in quotations, but steel prices are fairly remunerative. 
Galvanised sheets meet with good request because the building 
department continues well occupied. 


Coal and Coke in Germany. 
The position of the German coal market remains exceed- 
ingly satisfactory. Consumers are requiring heavier lots from 
week tv week, and very high prices are being offered. 


Germain General Foreign Trade. 

Statistic figures recently given show the general import to 
have been worth 3350-3 million marksfor the tirstsix monthsof pre 
sent year, 39-3 million marks falling to the business in noble metals. 
Compared to last year the increase in import is 67-4 million marks, 
or 1-6 per cent., while the increase in export is 435-7 million marks, 
or 14-9 per cent. 


Steady Trade in Austria-Hungary. 

Business generally has been active and satisfactory ; only 
here and there a slight abat t in d d could felt. 
Government and private orders secure full employment to the 
majority of the construction shops, and the outlook in this as well 
as in the railway department is fair. The brilliant condition of 
the coal market in Austria-Hungary sufficiently shows the strong 
tone of the iron trade. Owing to the increasing scarcity in coal 
the State Kailways had to cover part of their requirements in coal 
from abroad, and the prices at present offered by iron masters are 
perhaps the highest ever paid. 





Unfavourable Accounts from Belgium. 

From week to week the accounts given are getting less 
satisfactory, the demand for many articles having been decreasing. 
The prices of sale for finished articles steadily moved down during 
the past week, but raw material, as well as semi-finished steel, is 
firm. A large order for locomotives for the Belgian State Rail- 
ways will soon be given out; there is talk of 300 locomotives, 
worth about 28,134,000f. All sorts of engine fuel continue in very 
lively request ; small nuts are scarce, and very well inquired for, 
so is steam coal and dry sorts of coal. Briquettes meet with 
ready sale at 21f. to Z5f. p.t. 


Russian Export. 

Reports given by the Moscow Consulate show the export 
of iron and iron articles to be steadily increasing ; a contract for 
rails for the Australian railways is reported to have recently been 
placed with a South Russian shop, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 17th. 

STRUCTURAL material is occupying more attention than 
customary in July; one large order of 14,000 tons of fabricated 
steel has just been placed by the Northern Pacific Railroad with 
the American Bridge Company. ‘The Chicago Court-house and La 
Salle Hotel will take 20,000 tons, and other large orders calling for 
30,000 tons are expected to go through this week. 

In steel rails more business is being done in light sections and in 
traction rails than in standard sections. Export orders are more 
numerous and business of this sort is being actively solicited. 
Engineers and promoters from other countries are in the country. 
Some of them arrived with authority to purchase large quantities 
of supplies. ‘he engineering plants and larger foundries are 
having an exceptionally large run of orders fur the summer, and 
the pressure for rolling stock and locomotives does not lessen. 
The volume of railroad traffic is immense, and new rolling stock is 
hurried into use as fast as received. 

Some large tin-plate orders have just been taken in competition 
with foreign makers. The mills are well supplied with busines«. 
The repairing season in the rolling mills will soon be over and 
normal production be established. Numerous extensions in mills 
are under way. 

It may be some time before a revival of pig iron demand will be 
observed. Almost all consumers are well supplied. They have 
ptid high prices and there is now a disposition shown to let 
developments occur. Old rails have once more come into good 
demand at 23-50 dols., and a number of transactions are reported. 
Heavy steel scrap is also looked after and supplies are moderate. 

It is probable that the next activity of moment will be for steel 
eg for shipyards and for car works. Both these interests have 

n favoured recently with business on a large scale, and it is 
quite probable that these new requirements will be anticipated. 

An early autumnal buying is anticipated by steel rail makers. 
At present orders are few in number. A new form or construction 
of rail is soon to be agreed upon which will have for its object the 
carrying of the enormous traffic with greater safety than the old rail. 

The latest copper talk is that prices will be shaded, but most 
changes have come unheralded. Exports for the past week were 
3113 tons; since July Ist, 5927 tons. 

The lead market is without special feature; tin weakened a 
trifle. Latest Exchange quotations, 40-90.41} spot. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Messrs. HoBDELL, Way AND Co, have removed to St. John’s 
House, 124-125, Minories, E.C. 
Captain L, I. ATHERTON informs us that he has changed his 


address from 1, Crescent, Minories, to Bush-lane-chambers, 
Cannon-:treet, London, E.C. 

Messrs. A, JOHN AND Co. (established in India 1812), inform us 
that they have opened a London agency at St. James’s-mansion, 
54, Piccadilly, wv. 

WE are asked to state that Messrs. W. F. Dennis and Co., of 
Albert-buildings, 49, Queen Victoria-street, E.C., have been 
appointed the sole agents in this country for the firm of Heinrich 
Reny, G.M.BH., ‘Tiegelstahl-Werk, Hagen in Westphalia, 
Germany. 

Mr, ALEXANDER Murray, M.I.N.A., has removed from No. 6, 
Fenchurch-buildings, to 102, Fenchurch-street, 1.U., and has been 
appointed London representative of the Grangemouth and Greenock 
Dockyard Company. 

Mr. E. Harris, 36, Richmond-Mount, Headingley, Leeds, has 
joined Messrs, Ed. Bennis and Co., Limited, as their representa- 
tive for East and South Yorkshire, The firm’s representative, Mr. 
Wm. Higson, Grindleton Villa, Levenshulme, Manchester, will 
still continue to be its general representative for Lancashire and 
Yorkshire, as heretofore, but it has been found necessary to sub- 
divide the work, 
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BRITISH PATENT SPECIFICATIONS, 
Selected and Abridged by JAMES D. ROOTS, M.1.Mech, Z. 





When an invention is communicated from abroad the name and address oj 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specifcatio: is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the acceptance of the complete 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 





INTERNAL COMBUSTION ENGINES. 


22,628. October 12th, 1906.—IMPROVEMENTS IN CARBURETTERS 
FOR INTERNAL COMBUSTION ENGINES, The Hlectrie Boat Com- 
pany, Hanover-buildings, Nassau and Pine-strects, New York, 
USA. 

his invention relates to carburetters or vaporising devices tor 

internal combustion engines, and particularly to those wherein a 

heavy liquid hydrocarbon is vaporised for producing the hydro- 

carbon element of the explosive charge. There are nine figures. 

Vig. 1 is a side elevation of the apparatus. Connected to an 

engine « is the cylinder casing of the engine, to which vapour is 

led from the vaporiser y through the inlet pipe *, and from which 
the exhaust is led throngh the vaporiser by the exhaust pipe. 

Supported over the vaporiser is an oil tank 9, which communicates 

with the vaporiser through pipe :, which contains a stop cock and 
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Fig.l. 





the needle valve 12. This pipe supports an arm 7, on which the 
bell crank lever 5is pivoted at 6. This lever carries a needle 8, 
which co-acts with an orifice 10 in the diaphragm 11 of the needle 
valve 12 to regulate the flow of the oil from the tank 9 to the 
vaporiser. The lever 5 engages with a cap on the governor », 
which governor is also connected to the valve 4 in the vapour feed 
pipe ». The vaporiser is divided into two chambers by a partition 
which forms the bottom of the upper chamber into which the oil 
to be vaporised is fed, and also the top of that portion of the 
exhaust pipe « which is included in the vaporiser casing. The 
exhaust gases from the engine heat the partition, which vaporises 
the oil dropping upon it from the pipe =. The vapour so produced 
is mixed with air entering through the passage, and is drawn into 
the combustion chamber of the engine through the outlet and the 
pipe 7. As the speed of the engine increases the governor decreases 
the extent of the opening of the needles 8 and the vapour valve 4, 
thus simultaneously regulating the amount of vapour drawn from 
the vaporiser and the amount of oil fed to the vaporiser. By this 
means the accumulation of the hydrocarbon vapour in the vaporiser, 
as the amount of the vapour feed decreases, is prevented, and the 
character of the mixture is maintained substantially the same at all 
times.—Jne 264, 1907. 


TURBINES. 


18,291. August 14th, 1906.—IMPpROVEMENTS IN ELastic FLuip 
TURBINES, Me/ms and Phenninger Cresellschaft Mit Beschvanktes 
Haftung, Herschan, Munich, Bavaria. 

This invention relates to elastic fluid turbines of the combined 
impulse and reaction type provided with annular surfaces or 
shoulders for relieving the shaft of end thrust. In order to enable 
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the length cf the turbine to be reduced or extended, as the case 
may be, relatively to its diameter, it is sometimes desirable to con- 
struct thedrum of a larger or a smaller diameter than is actually 
necessitated by a strict calculation based on the relative area of 
the thrust-relieving surface. By so doing, the equilibrium of the 
axial thrusts is upset and there is consequently a preponderance in 
one direction or the other. This invention has for its object to 
overcome this drawback by providing at the point of adinission 
another and additional surface or shoulder fully exposed to the 
pressure of the steam and of dimensions calculated to counter- 
balance the preponderance. There are four figures. Fig. 1 is a 
longitudinal section of a portion of a turbine showing the inven- 
tion ; a indicates the point at which the live steam is admitted, 


be the impulse bladed part of the turbine, d ¢ f the reaction bladed 

art of the turbine, ¢ ¢/ the thrust-relieving or compensating sur- 
ace between the impulse and reaction parts. The additional 
relieving surface aczording to this invention is indicated at g, and 
is so calculated and arranged as to counterbalance all unbalanced 
or one-sided axial thrust.— June 26th, 1907. 


RAILWAYS AND TRAMWAYS. 


18,842, August 23rd, 1906 —IMPROVEMENTS IN CONNECTION WITH 
TRAMWAY AND THE LIKE Points, W. Kneen, 81, Turnmill- 
street, London, E C. 

This invention relates to tramways working on the conduit 
system, and to the means employed for guiding the plough in the 
conduit from one slot into another ata junction. There are five 
figures. Fig. 1 is a diagrammatic plan illustrating the plough 
facing switch and means for setting the same operating upon the 
tail of the switch. A facing switch « is pivoted to the angular 
casting or overhung slot point 4 at a junction where a single con- 
duit slot « branches into two slots d and v. The facing switch is 
pivoted so that it is free to move across the slot, but below the 
road surface, there being spaces to receive it on each side of the 
slot, these spaces being of sufficient dimensions to allow for a con- 
siderable range of movement on each side. ‘lhe free end / of the 
switch « is tapered. The object of this tapered end is to ensure 
that the plough will be properly guided, even although the 
maximum movement is not given to the switch when it is set ; that 
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Fig.!. 


is to say, the switch need only be moved sufficiently across the 
slot ¢ to expose one or other slanting side y or / of the point / to 
the plough, according to whether the latter is to be guided into 
the slot / ore. ‘Thus, the switch w need not be moved so far when 
it is being set. that the side ¢ or / entirely clears the slots c-d or 
c-¢, because if it is only set with a part of one of the slanting 
sides gor h exposed to the plough, the latter, in meeting this 
slanting, will thrust the switch over the remainder of the way 
necessary to leave the slot clear. Under these conditions, how- 
ever, the switch « must be left free to permit this final movement 
under the influence of the plough after it has been set. It will be 
noted, however, that the comparatively sharp point / of the cast- 
ing } is never exposed to the plough, as is the case when tail 
switches are employed as usual, the point / with the facing switch 
being still protected in whatever position the switch may be ; for 
instance, the point / is still behind the side ¢ of the switch, and 
yet the latter is in its extreme position. The switch is set to the 
required position by means of thrust rods », there being one rod 
on each side to push or set the switch to one side, and the other to 
set it to the other side ; only one of these rods and the connected 
mechanism are shown. The thrust rod p is passed through the 
suitable guide in the casting 7, and is connected to one arm of a 
lever », which is pivoted at x, and has its opposite end ¢ rocked by 
suitable mechanism, preferably from the mechanism which sets 
the rail switch. —./ + 26th, 1907. 


ROAD MOTOR VEHICLES. 


13,571. June 13th, 1906.—IMPROVEMENTS IN OR CONNECTED 
WITH INTERNAL COMBUSTION ENGINES FOR THE INFLATION 
or Tires, Leon Serné, Ernest E. Pither, and Robert E. Pither, 
all of 36, Mortimer-street, Cavendish-square, London. 

The object of this invention is to combine with an internal com- 
bustion engine a simple and inexpensive device by the aid of which 
the working of the engine may be caused to pump up a tire, 
thereby dispensing with the necessity for independent pumping 
apparatus, For this purpose a small pump is employed consisting 
of a cylinder provided with a piston of comparatively large area 
on one side where the actuating fluid acts, but having a surface of 
considerably smaller area on the other or pumping side, so as to 
obtain an increase of force as compared with that of the actuating 
fluid. There are seven figures. Fig. 1 is a vertical longitudinal 
section ; « represents part of the cylinder of an explosion engine, 
and / represents the cylinder of the air pump, which is preferably 
surrounded by a water jacket 0! supplied from a standpipe J? ; 
¢ represents the piston of the air pump which is fitted with any 
suitable packing, and is provided with a trunk c? working through 
a gland ¢*, The piston « has a surface of comparatively large area 
on the one side where the actuating fluid acts, and of considerably 
smaller area on the other or pumping side. The cylinder 4 is pro- 
vided with an air inlet /* open to the atmosphere and fitted with a 
non-return valve /, and it is also provided with an outlet 15 
similarly fitted with a non-return valve J®, and furnished with a 
fitting 47 connected by a length of the tube with the inflation valve 
of a tire ; whilst a pressure gauge ¢ is provided upon the fitting 17 
to indicate the pressure. Beyond the gland -* the cylinder / is 
provided with a frame J8 terminating in a cross bar 1 or base, and 
fixed with the piston ¢ is a tubular guide rcd ¢4, which telescopes 
into a corresponding tube /))", fixed with a cross bar J, and around 
the guide rods or tubes c* is coiled a spring ¢*, which is partially 
enclosed by the trunk ¢?, and. extends from the piston ¢ to the 
cross bar J’, and which spring in the outward stroke of the piston 
c is compressed and serves to effect the return stroke of the piston. 
At each compressivn stroke of the engine piston, and at each 





explosion within the engine cylinder «, a volume of gases is forced 


by way of the fitting a! into the cylinder ) of the pump acting upon 
the larger area of the piston c and driving the piston c of the pum p 
forward, compressing the air within the annular space above the 
gland c* and around the trunk ¢?, and forcing the-same or par 
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with a much increased pressure past the non-return valve /* into 
the tire. The proportional area of the pump piston c is or should 
be so arranged that the force is more than sufficient to inflate the 
tire to the maximum pressure.—./ ne 26th, 1907. 


REINFORCED CONCRETE. 


17,927. August 9th, 1906.—IMPROVEMENTS IN CONCRETE OR CoN- 
CRETE STEEL BRIDGES AND OTHER STRUCTURES, Joseph L, 
Strauss, 803, Ch cago Opera House Block, Chicago, U.S.A. 

This invention relates to improvements in concrete or concret+ 
steel bridges and other structures and the process of making the 
same. There are eight figures. Fig. lisa plan view. Fig. 2 is 
aside elevation. One of the objects of this invention is to provide 
a concrete or concrete steel bridge which can be made in sections 
in the shop and then transferred to the place where the bridge i: 
to be assembled and there placed in position, As shown in Fig. 1, 
which illustrates the bridge before completion, this bridge consists 
of aseries of ribs A A!, preferably extending the length of the 
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bridge and connected by cross pieces or diaphragms C. Each of 
the ribs is made up of sections A? A* A‘, &c., to be made up sepa- 
rately and assembled. The strengthening cross pieces or dia- 
phragms C are also made separately and placed in position. The 
sections of the ribs of the diaphragms C are preferably made up 
in hollow shell-like pieces, and are then assembled to form the out- 
line of the bridge and are then filled in to form the ecmplete 
structure. Each section is provided at the top with reinforcing or 
supporting bars or pieces which are separated the proper distance 
to secure the proper width of rib. A series of wires or looped 
connecting pieces are attached to the supporting pieces and are 
formed into loops of such length as to secure the desired height of 
rib.—J ne 26th, 1907. 


MINING. 


18,843. August 23rd, 1906,—IMPROVEMENTS IN HAULAGE CLIPS 
FOR USE ON ROPES oR CaBLEs, F. V. Martin, Bridge Iron- 
works, Bridge-street, Ipswich, Suffolk. 

This invention relates to rope or cable haulage clips as used in 

collieries and other mines. The object of this invention is to pro- 

vide a clip which, when placed upon a rope or cable, and affixed 
by means of coupling hook to a tub or wagon, automatically grips 
the rope or cable, at the same time being locked in position to pre- 
vent accidental release, though it is equally adaptable for auto- 
matic release. There are two figures. Fig. 1 is a side elevation. 

There is a back plate, at the bottom of which B is the lower-grooved 

grip face. Between the side plates of the grip is an inclined slot 

groove or guide E, in which slide guide wings G of the movable 
wedge block F, the face of which is grooved to suit the contour of 
rope orcable. The movable wedge block F is provided with a rack 





F!, into which works a spur pinion H working on centre H!. This 
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spur pinion H fits into spur segment J working on centre J!, to 
which segment is fixed a lever K. L are the fixing rivets and M 
the set distance pieces for the side. N is the coupling hook and 
0 represents the rope. When the clip is placed on rope or cable 
and affixed to tub or wagon by means of the hook, the weight of 
such tub or wagon is sufficient to move the wedge block F into 
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position to grip the rope or cable, and it is obvious that the more 
weight applied thetighter will be the grip between wedge block 
F and grip faces B upon the rope or cable. To release the grip it 
is only necessary to push the lever K affixed to spur segment J 
towards the coupling hook, which, acting on spur pinion H work- 
ing in toothed rack F!, will slide the wedge block F backwards, 
and release the rope or cable.—./e 26th, 1907. 


WIRELESS TELEGRAPHY. 


September 6th, 1906.—IMPROVEMENTS IN AND RELATING 
TO WIRELESS TELEGRAPH Systems, Ler de Forest, 42, Broad- 
way, New York, USA. 

This invention relates to wireless telegraph systems, and has for 
its chief object a system which may be provided with separate 

transmitting and receiving antenr:e at the same station, or with a 

single antenna which is employed both for transmitting and 

receiving, and which is provided also with means whereby a receiv- 
ing operator at the station is enabled to cut in upon and interrupt 
the transmitting operator at another station. There are thirteen 
figures. Fig. 1 represents a transmitting and receiving system. 
X represents the building in which the sending and receiving 
instruments are located, and M is a mast or other suitable support 
for the antenne. The sending antenna A is insulated at its upper 
end by the insulators D, and is secured by the members I and J to 
the spar B!, which in turn is secured to the mast. The receiving 
antenna A! is not insulated at its upper end, being conductively 
connected to the rod J! of conducting material, which, by means of 
the cable G passing ov-r the pulley F, is supported at avy desired 
height by the mast. The cable G is secured to the cleat Il when 
the antenna A! has been hauled up the desired height, und the 
lower end of the cab’e is connected to earth at E'. It is preferred 
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to give the two antenn different shapes, and for thix purpose the 
conductors of the antenna A are separated by the spreader K, a 
distance about 2ft. apart, while those of antenna A! are separa’ ed 
by the spreader K', a distance of about 25ft. apart. Preferably 
the spreaders K K! are ejual in length, and many more conductors 
are employed in the transmitting antenna A than in the receiving 
antenna Al, The spreaders are guyed by the guys V V in the 
usual manner. When the circuit of the generator G is closed by 
the key /, the high potential low-frequency current deve loped in 
the secondary of the transformer Q charges the condenser (, and 
the condenser discharges across the gap S, thereby producing high 
potential, high-frequency oscillations in the oscillation circuit 
C.S. cl, which, by means of the auto-transformer L, are conveyed 
to the antenna A that enters the station through the insulator N 
and passes out to the earth connection E!! through the insulator x. 
The ratio of transformation, as well as the periods of the oscillation 
circuit and antenna, may be varied by the adju tatle contacts « and 
',,and the periods are made equal. A certain number of the 
wires of the receiving antenna A! as the two wires 11 enter the 
station through one of the insulators N! and the rest of the wires 
enter through the other insulator N, and each set of wires then 
passes to earth at E through the icductances [.! L!! and the insu- 
lator »'. By means of the variable contacts ¢/+/! the desired 
amount of inductance may be included in the two sides | 1 and 22 
of the antenna A!, so that the period of the latter may be made 
equal to that of the tuned receiving circuit /", R. C!, which in 
cludes the receiver or responder R, the variable condenser ("!, 
and a portion of the inductance L!!, and so that the period may be 
made e:jual to that of the electro-magnetic waves to he received. 
The local circuit that is connected across the terminals of the 
receiver R includes the head telephonc T and the potentiometer P, 
that regulates the potential to be impressed upon the receiver by 
the battery B. © is a switch for connecting the two sides 1 1 and 
2 2 of the antenna A! to the receiving apparatus during the receipt 
of messages and for disconnecting the antenua from the apparatus 
during. the transmission of messages.—./ ae 26th, 1907. 
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MISCELLANEOUS. 


16,498. July 21st, 1907.—IMPROVEMENTS RELATING TO THE PRO- 
DUCTION OF COAL AND WATER Gas, Walter Thomas, of Van- 
conver, British Columbia, Canada, aad Philip Taomas, The Gas 
Works, Wellington, Somerset, 

This invention relates to the manufacture of coal gas, and con- 
sists of improvements in that kind of process in which the coal is 
first partly distilled in a horizontal or inclined portion of a retort, 
and is then transferred to a vertical portion thereof. There are 
two figures. Fig. 1 represents a form of retort for carrying out 
the invention. A is the inclined portion of the retort in which the 
primary distillation or first part of the process takes place, and B 
is the vertical part of the retort into which the inclined portion 
opens. The inclined and vertical portions A and B of the retort 
can be heated by generator or direct firing. C is a hopper fitted 
with a worm by means of which a suitable amount of coal may be 
introduced into A. D is a self-sealing door through which the 
coal may be introduced, if desired by hand. E is a stuffing-box 
adapted to receive a pusher or slice F by which the fresh coal can 
be distributed, the partly distilled coal may be caused to assume a 
fresh position in the inclined portion of the retort, and may after- 
wards be thrust into the vertical part of the retort. G is a self- 
sealing discharge door at the bottom of the vertical portion of the 
retort, and H is a slide operated by a lever I, for retaining as much 
coke as may be desired when the discharge door G is opened. J 
represents diagrammatically an inlet for superheated steam. K is 
a second self-sealing door at the upper end of the vertical part of 
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the re‘ort, and L is an inlet for the supply of a spray of oil, such 
as distillate or other enricher. M isa hydraulic main. N is the 
floor from which the generator or furnace is fed, and © is the 
charging Hoor. The inclined and vertical portions A and B having 
been heated to the requ‘red temperature, the vertical part is filled 
with coke to a suitable height, say, 3ft. or so. A charge of coal is 
then introduced into the inclined portion A, either automatically 
hy means of the bopper feeder C, or by hand through the door PD. 
The coal is then heated in the inclined portion A for two hours or 
so, during which period its position in the inc'ined portion may be 
shifted, and is then thrust by the pusher F into the vertical- por- 
tion, where it gives off large quantities of gas, andis rapidly dis- 
tilled. When the active distillation has somewhat subsided, a 
second charge of coal is fed into the inclined portion of the retort, 
and when this second charge has been in the inclined portion for 
sixty minutes or so, the first charge, which was pushed into the 
vertical portion, will have become fully carbonised and incandes- 
cent, and by reason of the preliminary distillation that the coal 
has undergone in the inclined portion, the resulting coke will be in 
such condition that, if steam be admitted the latter will be capable 
of readily penetrating the mass cf incandescent coke without 
waterlogging of the coke taking place. Consequently, if it is 
desired to generate blue water gas, superheated steam may be 
admitted at J for a given period, say, six minutes or so, according 
to the heat, and when the coke has recovered, another run for the 
production of water gas may take place. The water gas may be 
allowed to mix with the coal gas that is being generated in the 
inclined portion of the retort, or the coal gas can be led away 
separately from said inclined portion. In order to carburet the 
water gas or enrich the coal gas, as may be desired, distillate or 
oth r enricher can be introduced from time to time in a fine spray 
at I. or other suitable part of thecombined retort.—./ “nv 26th, 1907. 








SELECTED AMERICAN PATENTS. 


From the United States Paten:-office Oficial Gazetre. 


AND FORMING PILES, WL 7. 
Fitid Noeember Uh, V5, 


850,389 Devick ror Driving 
McClintock, Springfield, W. Va. 
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‘bis invention refers to concrete piles. A hollow pile has on its 





lower end a bevelled reinforcing band or collar, an annular driving 


ring or collar is arranged on its upper end, a driving tool is adapted 
to be inserted into the hollow pile, this tool having on its lower end 
a driving point, a driving head-or anvil is arranged on its upper 
end, and means adapted to be removahly connected to the driving 
point to force concrete into the holluw pile. There are four 
claims. 
850,399. JOURNAL BEARING, (. 7’, Reiss, Hamilton, Ohio, assiquor 
to Niles- Bement-Pond Company, Jersey City, N.S. —Filed 
Fe bruary 28th, 1907. 
This invention corsists in providing radially movable segments 


in the bearing, which can be closed on the journal by the pinion 
and toothed ring shown, combined with external screws in the 
outer shell of the bearing. There are four very long claims. 


850,548. METHOD OF CoaTING METAL SHEETS, L. C. Steele, Wheel- 
Hd, Fe te American Sheet aud Tin-plate Com- 
pany, Pittsburg, Pa, «a Corporation fee Sevsey.— Filed 
Lreeeuber 19th, 1905 

This invention consists in feeding the plate upwardly from the 
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molten tin bath through oil, and pumping oil from the bath and 
driving it against the faces of the rising plate. ‘Ihere are nine 
“claims, 


850,684. ENpLess Conveyor, F. A. M. 4, 
Netherlands.— Filed February 5th, 1907. 
This is an invention for clearing the gearing of mud, &c. There 
are eleven claims. The fifth runs thus: Anendless conveyor com 
prising a chain ; a series of buckets mounted thereon ; a series of 











rolls for supporting said chain ; tracks located in the line of the 
upper and lower stretches of said chain ; and a clearer secured to 
the chain, said clearer being provided with inclined faces at the 
upper and lower sides thereof, whereby it will serve to remove 
extraneous material from both the upper and lower tracks. 


850,750. CEMENT KILN, W. MW. Harding, Philadelphia, Pa.— 
Filed February 1st, 1907. 
be invention consists in the combination cf a rotary kiln, a 
combustion chamber at the rear of the kiln having a storage space 
below the mouth of the rotary kiln and out of the path of the pro- 
ducts of combustion, a bin for the material, a series of tubes lead- 


[650,750] 


ing from the bin into the combustion chamber to a poiut below the 
opening in the rotary kiln so that the tubes are heated by the pro- 
ducts of combustion in their passage to the stack, a conveyor for 
removing material from the bottom-of the storage space and 
delivering it into the mouth of the rotary kiln, There are six 
claims, 
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Tut London Charlottenburg is fully afloat, the launch- 
ing ceremony having been performed on the 5th of the 
month at the Victoria and Albert Museum, when Mr. 
McKenna, handed to Lord Crewe, the first elected chair- 
man, the letters patent contaifing the grant of the 
Charter of the Imperial College of Science and Tech- 
nology. There is still much to be done before the college 
gets into swing, and Mr. McKenna took the opportunity 
of explaining the arrangements which would have to be 
inade for the transfer of the Royal College of Science 
and Royal School of Mines to the control of the 
governing body, but the college has now at least 
a potential existence, and in course of time no doubt 
will send out engineers, electricians, and chemists 
to swell the already excessive army of young men seeking 
a living in those professions. Whether it will do the 
work any better than its predecessors remains to be seen, 
but it is to be hoped that in one branch, at any rate— 
Mining—it will have the wisdom to interfere as little as 
possible with a school that is famous all over the world. 
That any interference would be resented as damaging 
to the school has been shown by the spirit of the meetings 
of the school at which the new organisation has been 
discussed. 


His Masesty’s cruiser King Alfred has established a 
record for gunnery which it will be hard to excel. At 
gunnery practice at Wei-hai-wei three 6in. guns fired 
thirty-eight rounds in one minute, scoring thirty-seven 
hits, of which twenty-eight were “bulls.” One of these 
three guns hit the bull every time in eleven shots. With 
her two 9°2in. guns she did almost as well, one firing ten 
rounds in one minute, making ten hits with eight bulls, 
and the other firing nine rounds, of which seven were 
bulls and all found the target. The range in all cases was 
approximately one mile. This would afew years ago have 
been considered very extraordinary marksmanship, and 
though it is to day highly commendable and remarkable, 
there has been such rapid advance in the use of guns 
that we may with confidence expect to hear of other ships 
running the King Alfred close. At present the laurels are 
hers, and all honour is due to her commander, Captain 
Thursby, and to her gunnery officer, Lieutenant Stopford. 


Wootwicu has continued to provide the industrial 
excitement of the month. Meetings have been convened 
and strikes threatened, whilst Mr. Donaldson and the 
other Arsenal authorities have listened sympathetically to 
the arguments of delegates, but firmly adhered none the 
less to their non possumus attitude. Some kind of pro- 
gress has, however, been made. On the 16th two reports 
by special committees were made public. One, which 
deals with such large issues as the political import- 
ance of the Government factories and the desira- 
bility of leaving the Arsenal where it is, instead of 
moving further afield, has been in the hands of Minis 
ters since March. The other is the report of a conference 
appointed comparatively recently to examine the shops 
and machinery at Woolwich, other than in the danger 
buildings and torpedo factory, in order to consider 
whether any article not now made in the Ordnance Fac- 
tories can appropriately be made there with the existing 
machinery. This committee has decided that there 
are certain military stores which the Arsenal could 
make as well as private firms, and it is suggested that 
about one-third of the orders, roughly worth three- 
quarters of a million pounds, might be given to Wool- 
wich. Amongst the proposed stores are things as 
interesting to engineers as large gun mountings and 
locomotives—the latter for India. It remains now to be 
seen what the private firms interested in the industries 
particularised have to say onthe matter. The report, by 
the way, is accompanied by appendices containing the 
evidence of the various people who were examined. In 
the meantime it is worth noting that it has been officially 
stated in the House that the personel of Woolwich is to 
be reduced to 8000 men. There is consternation in the 
town. 


Tur United States appear at last to have decided upon 
the designs of their Dreadnoughts, and the contracts for 
two such ships were awarded early in the month. The 
ships will displace 20,000 tons, and they will each carry 
ten 12in. guns in five turrets. All these turrets are to be 
in a single line along. the centre of the ship, and hence 
wl the guns can bear on cither broadside. In our own 
Dreadnoughts this is not possible, as one pair of guns 
on each side is masked by the high superstructure ; but, 
on the other hand, our arrangement has an advantage 
over the American in the matter of end-on fire. Itis not 
stated whether the American ships are to carry any 


2000 tons or so of displacement is made up. But since 
the main armament is the same as our own, the difference 
is probably in armour. The builders of the ships are the 
Newport News Company and the Fore River Company, 
and they are to take about three years to complete. 
One will be called the Delaware and the other the New 
York or Empire State. Turbines will be fitted in both; 
in one those of the Parsons, in the other those of the 
Curtis type. The contract price for each ship is roughly 
£800,000, a figure which must clearly refer to the hulls 
alone, exclusive probably of both guns and armour, siuce 
it is certain that such ships cannot be turned ont in 
America for less than roundly two millions each. 


Once again the question of the cutting of a ship canal 
from the Vorth to the Clyde has come to the front. This 
project can be looked at from two points of view—the 
strategic and the commercial. On the former ground— 
the importance of such a waterway to the Royal Navy— 
there cannot be the slightest doubt. However extensive 
the works may be which the Admiralty are so tardily 
establishing at Rossyth, there can be no doubt as to the 
great value which the opening of the Clyde ship- 
building yards would be to the fieet in the North Sea. 
The mistake, however, must not be repeated that was 
made in the case of the Kiel Canal, which, after its open- 
ing, was found to be too narrow and too shallow to admit 
the passage of battleships then existent, let alone of the 
Dreadnoughts of to-day. From thecommercial point of view, 
the tendency is to carry cargo in steamers oi ever increas- 
ing size, so the canal, when it comes to be constructed, 
must be of ample proportions. The great question which 
is agitating various interested bodies is the route to be 
adopted. Undoubtedly the shortest line is that which 
would follow the present Forth and Clyde Canal, but the 
objection to this route is that it would involve very deep 
cutting. On the other hand, it would pass through the 
very heart of the central coal and iron fields of Scotland, 
The alternative route by Loch Long and Loch Lomond, 
and up the Endrick Valley, would certainly be longer, but 
it would involve very little deep cutting. It will be for 
the engineer to decide which of these two routes offers 
the greater advantage. 


ALTHOUGH the cotton trade of Lancashire is still in the 
ascendant, progress is being somewhat retarded owing to 
the shortage of yarn, notwithstanding the great extension 
of the spinning section of the industry. The reason for 
the shortage seems to be that the number of looms in 
use has recently increased in a greater ratio than the 
spinning spindles. Figures recently published, extending 
over the period 1884-1906, bear out this reason. In 1884 
there were in this country 40,533,882 spindles; in 1906 
this number had increased to 52,585,362, equal to 35°7 
per cent. In the same years there were 534,403 and 
725,221 looms respectively, showing an increase of 29°98 
per cent. In other words, the proportion of spindles to a 
loom was in 1884 73°6, and in 1906 the proportion had 
been reduced to 72°5 per cent To enable the balance 
between the different stages of production to be restored, 
it has been decided to “shut down” some of the looms 
for a short period. With regard to the future, it is 
estimated that there are at least 5,000,000 spindles in 
course of erection, or projected, the whole of which will 
be in operation by the end of next year. These spindles 
will provide the material for over 65,000 looms. On the 
other hand, it is reported that the loom makers are 
turning out nearly 1000 looms per week, so that the 
prospects of the textile machine industry may be 
considered extremely satisfactory. 


Wiruin the last few days a Committee of the Motor 
Union of Great Britain and Ireland has issued a report 
on motor car fuels. It is an interesting and an alarming 
document. It shows fairly conclusively that whilst new 
sources of oils yielding the light essence now widely 
known a3 petrol are unlikely to be discovered, the present 
wells cannot hold out for more than a generation or two. 
Under the circumstance the cost of petrol, which has 
already risen from tenpence to sixteen pence per gallon 
in two years, is likely to go higher, and it becomes 
essential, if the motor car trade is not to suffer a severe 
check, that a substitute should be found. Such substi- 
tutes as producer gas, coal dust, and benzol are discussed 
briefly, but ordinary lamp paraffin and alcohol are con- 
sidered at more length, and alcohol is looked upon with 
particular favour. Of the suitability of alcohol for motor 
car work there is no doubt, but under present conditions 
its price is prohibitive, and unless some arrangement can 
be made with the Excise authorities it is likely to remain 
so. Paraffin for the moment has a great chance, and the 
Committee feels that organised and exhaustive tests 
should be made, and hopes that the. Royal Automobile 





sccondary armament, nor is it said how the extra 


Club will raise a fund for that purpose. 
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Ir any mystery attached at first to the gun acci- 
dent on board the United States battleship Georgia 
it was cleared up quickly by later reports. There can be 
little or no doubt that a back flash or flare back, as they 
call it in America, was the cause of the trouble. The 
gun was one of the pair of Sin. pieces in the aft 
superposed turret. The ship was at gun practice, and 
the crew of this particular gun was endeavouring to 
establish a record for speed and marksmanship. Metal 
cartridge cases are not used. Probably the gun was 
directed somewhat ahead. At any rate it appears that 
immediately the breech was opened a flame or some 
smouldering atoms of the previous cartridge issued from 
the breech, struck the ingoing charge in the hands of one 
of the crew who was about to place it in the gun, and 
ignited it, with fatal results. The accident might be used 
as an argument against silk cases for rapid-fire guns, Lut 
they have so many advantages over the metal cases that 
there seems a universal tendency ‘to employ them. 
Flash-backs are not exceedingly rare occurrences, and 
precautions are ordinarily taken to avoid danger by 
keeping the new charge well out of range; but in rapid 
firing, as in battle, risks will and must be run. 


Tue White Star Line having definitely decided to make 
Southampton one of its termini on this side of the 
Atlantic, the South-Western Railway Company evidently 
does not intend to give it any reason to regret this 
decision. In addition to the extensive docks which 
already exist at this southern port, preparations are now 
in full swing for the construction of yet another dock. 
This is to cover an area of some 16 acres, to be 1700ft. 
long and 400ft. wide. It will contain berths for no less 
than four vessels, each of 800ft. long, and it is to be so 
dredged that 40ft. of water will always be available. It 
will be remembered that quite recently the Trafalgar 
Graving Dock, which is 875ft. long, was completed. It 
is alongside this that the new dock is to be built, and 
taking into consideration the docks which already exist, 
Southampton, when the new dock is ready, will be 
provided with accommodation to suit the size of vessels 
for probably a number of years to come. Whether or 
not there will be room enough as time goes on remains 
to be seen ; but even if not there is very little doubt that 
Southampton itself, or the railway company, or both 
together, will manage somehow or another to make more 
when it becomes necessary or desirable. 


Raitway construction already contracted for is active 
in the United States at present, but for financial rea- 
sons little new work is being undertaken. Recently 
the chief engineer of the Baltimore and Ohio Rail- 
road said :—“ The present conditions of railway finances 
are not conducive to the spending of large sums of money 
for new lines, except where they are badly needed. I 
have never seen construction affairs quite sodull as at pre- 
sent, and the outlook is that this will continue for a couple 
of years. Roads are doing a great deal of construction, 
but this is mainly on work that was started last year.” 
A few very important new lines are being built, but it is 
probable that these will not be pushed so rapidly as 
before. Mr. James Hill has made some wild but widely- 
quoted remarks as to the necessity of additional mileage 
to handle the traffic, but what is really needed is the 
doubling of main lines, since traffic congestion is not 
experienced on branches and feeders. Probably the most 
important railway work now in hand is the improvement 
of existing lines to adapt them to modern conditions of 
traffic. In fact, there is hardly any important railway that 
is not doing work of this kind, especially in the reducing 
of gradients and curves, the enlargement of goods yards, 
the extension of signal systems, and other improvements 
calculated to facilitate the carrying on of the traffic 
with greater economy. One reason for the increasing 
stringency in the financial market, which has put a check 
to the extensive railway construction and reconstruction 
of 1906-07, is the bringing to light of the shady and 
devious ways in which railways and their finances have 
been handled by powerful speculators—personally and in 
syndicates. The purchase of railway securities, and re- 
selling them in inflated and watered new securities, has 
been carried to such an extent that it is safe to say that 
both the investing and the general public have entirely 
lost faith in railways. With one class of inordinately 
wealthy speculators manipulating the finances of the 
railways, and with another similar class foisting off upon 
them steel rails whose quality is not doubtful, but 
dangerous—American railways are in a parlous state. 
And the outlook is not promising for much improvement, 
the most satisfactory indications being that in certain 
cases the speculators have—to use a mixed metaphor— 
over-reachcd themselves and burned their fingers. 


Tur dust trials which were held during July on the 





Brooklands ‘track at Weybridge were perhaps the most 
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important tests which have been undertaken by the 
Royal Automobile Club. No doubt many of its reliability 
trials and hill-climbing contests are more interesting, but 
they are of value to the motorist and manufacturer only, 
and in no way benefit the general public. On the other 
hand, the dust trials were arranged with the express 
object of determining the relation between the design of 
the car and the amount of dust it raised when travelling 
at predetermined rates of speed. Motorists—and with 
them we are to a certain extent in agreement—urge that 
the roads should be constructed to suit the modern traffic 
conditions. But we go further, and add that if manu- 
facturers can produce cars which raise very little dust, 
then every encouragement should be offered for them to 
do so. From information which we have gleaned from a 
reliable source, we gather that the amount of dust raised 
was proportional to the speed up to 40 miles per hour, at 
which the cars ran—and yet motorists urge the abolition 
of the speed limit! It cannot be said that the speed 
limit has been of any real use at all, but unless cars can 
be made to raise less dust—for it is obviously imprac- 
ticable to reconstruct all the roads in the course of the 
next two or three years, even if the money were forth- 
coming to do it—there can be no hope of an abolition 
of this limit. For the good of the general public, 
those designs which are known to be prolific dust-raisers 
should not be allowed on the roads. We do not in any 
way wish to handicap so new and important an industry, 
but it must not be forgotten that it is in the best interests 
of motoring itself that the dust nuisance should be abated. 
There can be no doubt whatever, and even the most 
enthusiastic motorist cannot deny, that the dust raised 
by cars in the country has done and is doing a vast 
amount of damage. The action of the Royal Automobile 
Club is therefore all the more commendable, and it is to 
be hoped that some practical good will accrue from the 
trials, and that the Club will use its influence to persuade 
any makers who may offend in this direction to consider 
this important question more than they do at present. 


For nearly four years the Royal National Lifeboat 
Institution have been carrying out exhaustive experi- 
ments with internal combustion motors applied to life- 
boats. The first experiment consisted in the installation 
of a 10 horse-power petrol engine in a small self-righting 
lifeboat, which was subsequently stationed at Newhaven 
for trials, and later at Tynemouth. The results of these 
experiments were so favourable that it was decided to 
install motors of three distinct types in three existing 
boats—-the Walton-on-the-Naze non-self-righting boat 
with a 40 brake horse-power Blake motor; the New- 
haven self-righting boat, with a 24 brake horse-power 
Thornycroft motor; and the Ramsgate self-righting boat 
with a 30 brake horse-power Tylor motor. None of these 
boats was designed for motor propulsion, and the fitting 
of motors in them was in the nature of extended 
experiments. The difficulties met with in the course of 
the trials have been considerable; the requirements of 
lifeboat service are so onerous and the circumstances so 
peculiar that it has not been an easy matter to evolve a 
motor which affords satisfaction in every respect. The 
motors already put in are not perfect, and it is hoped 
that further improvements will be introduced as a result 
of extended experience. At any rate, so hopeful does 
the outlook seem that the Committee of Management 
cf the Institution have felt justified in ordering four 
more motors for lifeboats, which have been specially 
built for motor propulsion, instead of, as in the case of 
the earlier experimental boats, simply adapting old boats 
designed for sailing and puliing only. The new boats 
now being constructed are of large type, and will be 
stationed at Fishguard, Stronsay, Stromness, and Thurso. 


AFTER more than three centuries of somnolescerce 
Bruges has made a determined effort to awaken from its 
slumbers. Ever since, owing to the silting up of the 
Zwyn, it lost its leading position in the commercial 
world, it has been longing to regain it,.and has made 
numerous attempts todoso. Its dogged determination 
has at length been rewarded by the completion of a deep 
waterway from its outskirts to the coast at Zeebrugge 
and the construction of a commodious harbour at this 
place. We have so lately described this undertaking— 
on the occasion of its public opening by the King of the 
Belgians, see our issue of July 26th—that it will be un- 
necessary to go into details concerning it at the present 
moment. Suffice it to say that large vessels drawing 
some 27ft. or 28ft. of water or more can now proceed 
right up to the city of Bruges, where-extensive docks 
have been constructed, and where more are in contem- 


plation. Having regard to the future developments of 


shipping, there is one criticism to which the scheme 
renders itself liable. It is that the opening into the lock 
at Zeebrugge is not broad enough. The gates are only 
20 m.—say, 65ft. Gin. wide. However, even a 20m. gate 








can pass vessels of considerable magnitude. The port 
will not rely entirely upon the through trade with Bruges 
itself. At Zeebrugge harbour arrangements have been 
made whereby passenger traffic can be accommodated, 
and the largest liners afloat can come alongside the 
quays. A steamship service between it and Hull has 
been in operation, with very fairly gratifying results, for 
over a year now, and this route to the Continent is not 
unlikely to prove of great utility to those living in Scot- 
land and the North of England. Zeektrugge, moreover, 
aims at being a port of call, if not a starting point, for 
Atlantic and other large liners, and the prospects as re- 
gards Belgium as a whole, and Bruges in particular, 
would appear to be much enhanced by this latest com- 
mercial development. 


THE new Patent Law as it emerged from the Com- 
mittee-room has now been printed and published. It 
is somewhat longer than, but it differs in but few respects 
from the original Bill introduced by Mr. Lloyd George. 
The most important clauses are those which deal with 
the compulsory working of patents, and except for the 
fact that the term has been increased from three years 
to four years, and that “ processes” have been introduced 
specifically, very little departure from the original has 
been made. The clause is good in that it aims at the 
correction of an illogical state of affairs, but it is open 
to improvement, and when the Bill comes before the 
House again we trust that the members will take the 
trouble to discuss it carefully. Other clauses also are 
causing heartburnings. The deposit of samples, for 
example, has roused the chemical profession, which sees 
many difficulties in the way, and has hammered the 
subject out at a meeting of the Society of Chemical 
Industries. The patent agents —who, by the way, object 
to any change—are alarmed by a clause which would 
give the comptroller power to refuse a patent altogether 
in lieu of requiring references to be made in the appli- 
cant’s specification if he—the comptroller—be convinced 
that the invention has already been described in & pre- 
vious specification. The logic of the clause is good. No 
man should be allowed to secure a patent for the object 
of “bluffing” other makers, which now not infrequently 
happens. The refusal of a patent is, of course, practised 
in Germany and America, and it is difficult to see why 
the same course should not be followed here. But full 
discussion is wanted before any steps are taken. Unfor- 
tunately, the Bill has been starred for passage before 
August 24th, and under the circumstances proper con- 
sideration of it in the Commons is out of the question. 


ALTHOUGH great activity still exists in the motor 
vehicle industry, signs are not wanting that the output 
is at least keeping pace with the demand, and motor car 
builders will do well to “hasten slowly” with regard to 
future extensions of their factories. According to the 
last annual statistics published by the Autocar, there 
were on June 24th last nearly 120,000 licensed self-pro- 
pelled vehicles in use in the United Kingdom, including 
motor cycles and commercial vehicles. This number is 
made up as follows :—Cars, 61,617; heavy vehicles, 4124; 
motor cycles, 53,877. The number of driving licences 
issued is no less than 205,606. The year’s increase is 
highly satisfactory, being 15,917 in the case of pleasure 
cars, 1423 commercial cars, and 8232 motor cycles, the 
increase in percentages being respectively 34 °82,52°76, and 
18°03. It would be interesting to know how many of these 
licensed vehicles are in use, for a considerable percentage 
must now be obsolete, and if the number of discarded 
cars which are exposed for sale in the various emporiums 
be added, the total of vehicles actually running would be 
reduced to a considerable extent. Since the 1903 Motor 
Car Act came into force the number of motor-propelled 
vehicles has rather more than doubled. Although repres- 
sive measures are not anticipated, some dissatisfaction 
exists at the delay on the part of the Government with 
regard to their proposed legislature. 


At a cost of approximately 24 millions sterling, the 
Cardiff Railway Company has constructed a new dock, 
in extension of the Bute Dock system at Cardiff, which 
was opened by his Majesty the King on July 13th, and 
named by him the Alexandra Dock. The dock is the 
largest in the Bristol Channel, and one of the largest in 
the world, having a water area of 504 acres and quayage 
6700ft. in length. The depth of water in the dock is 
41ft. 6in. The entrance lock is the largest in the Bristol 
Channel, and has a length of 850ft. and width of 90ft. 
“At high water of spring tides the lock will pass vessels 
drawing up to 38ft., and at neap tides a draught of 
32ft. is provided over the sill. The lock is not avail- 
able for large vessels at or near low water, there being 
only 5ft..of water over the sill at low water of spring 





tides. The only dock in the Bristol Channel which 


possesses a deep-water entrance at low water is Barry, 
so that the construction of the Alexandra Dock does not 
alter the peculiarity of the channel! ‘in this respect. The 
dock is equipped with an extensive coal-shipping plant, 
consisting of Armstrong hoists and Lewis-Hunter cranes, 
all worked by hydraulic power. For import purposes a 
number of electric and hydraulic cranes and two large 
warehouses is provided. The machinery for actuating 
the gates, sluices, capstans, &c., is entirely hydraulic. 
For the purpose of pumping water into the dock one of 
the largest centrifugal pump installations in the world has 
been laid down. Itconsists of three similar pumps, each hav- 
ing a 7{t. Gin. disc, and driven by a 1000 indicated horse- 
power triple-expansion engine. The pumps are capable 
of raising 100,000 gallons of water per minute. The first 
dock constructed by the second Marquis of Bute was 
completed in 1839 at a cost of £400,000, and since then 
over four millions sterling have been spent on similar 
work by him and his successors. The first dock had a 
water area of 194 acres; the total water area of the dock 
system is now nearly 162 acres, and the quayage length 
45,850ft. The trade of the Bute Docks in 1906 totalled 
over two million tons of imports, and nearly nine million 
tons of exports, the latter chiefly coal. The completion 
of the Alexandra Dock will enable the Bute Docks materi- 
ally to increase both imports and exports in the future. 
We described and illustrated the new Bute dock works in 
our issue of July 12th. 


Towarps the end of the month the second vessel of 
the “Dreadnought” class was safely launched by her 
Royal Highness Princess Henry of Battenberg. Seeing 
that this vessel differs but little from the Dreadnought 
itself, being only some 500 to 600 tons greater displace- 
ment, it may be taken that the first of the class is 
considered satisfactory. Moreover, the Bellerophon is 
to be fitted with turbine engines as was her predecessor. 
The outstanding feature regarding both of these vessels 
is undoubtedly the speed with which they were con- 
structed. We have only to say that the keel of the 
Bellerophon was laid as lately as December 3rd last, 
that the ship was launched on the 27th ult., and that 
it is hoped she will bein commission by the end of this 
year, to show what speed has been used in her building, 
and how quickly she will be equipped. It is no 
exaggeration to say, even when all the circumstance of 
preparations made beforehand are taken into account, 
that in no other country in the world could the work 
have been carried out so expeditiously. 


Tux planet Mars is now nearer the Earth than it has 
been for several years, its distance being about 33,000,000 
miles, and it,is receiving an unusual amount of attention. 
Every really large telescope in the world is being employed 
in an attempt to solve the mystery of its so-called 
“canals.” Its diameter is little. more than half that of 
the Earth, being 4230 miles. The astronomer Schiaparelli, 
a number of years ago, announced that he had dis- 
covered curious lines on its surface, and in 1888 he 
published a map of them. A great controversy arose, first 
as towhether these markings were objective or subjective ; 
and secondly, assuming that they existed, as to their 
nature. As the poles of the planet change colour with the 
seasons from white to dark, it has been assumed that 
polar snows are formed, and then melt; and a most 
elaborate theory has been built up, according to 
which reasoning beings have constructed a gigantic 
irrigation system, the water from the melting snows 
being led through the canals to fertilise vast areas. 
This theory possesses interest for engineers, contem- 
plating, as it does, the construction of works beside 
which the Earth has nothing to show worth a moment’s 
consideration. Within the last few days it has been 
announced that phctographs taken with the Lick 40in. 
refractor have proved to demonstration that Schiaparelli 
was right. The markings are real, and the believers in 
the irrigation theory are jubilant. Astronomers have, 
however, overlooked the fact that there is no reason why 
the water should fléw from the poles to the equatorial 
regions along canals unless there was a descent the whole 
way. In effect the depth of the canals below the surface 
at their far ends would be so great that pumping on an 
enormous scale would be necessary to put the water on the 
land. The mystery of Mars is not yet solved. 


It is gratifying to find that the Board of Trade returns 
for the half-year show a decided advance in the com- 
bined machinery and steam engine exports for that 
period compared with either of the two preceding years, 
the totals having been:—1905, £11,000,016; 1906, 
£12,751,219; 1907, £14,931,703. Steam engines account 
this year, as usual, for rather more than one-fourth of the 
aggregate, “machinery” monopolising the other three- 





quarters. The most important department is that of 
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miscellaneous descriptions of machinery—“ other descrip- 
tions ’-—which have been sent abroad dvring the half- 
year to the value of nearly five millions sterling. The 
new total of £4,961,595 is an improvement upon that of a 
year ago of £720,050. There have been considerable 
advances in the shipments to countries in Europe, to 
india, South America, and Australia, whilst we have also 
done better than a year ago with the United States, the 
Straits Settlements, Ceylon, and some other countries. 
The overwhelming importance of South America as a 
market for locomotives is shown strikingly by the returns, 
the value of our exports to that country having exceeded 
one million pounds. In agricultural engines there has, 
on the other hand, been a decrease in many markets, 
which a large increase with India was not sufficient to 
counterbalance. Upon the whole, the half-year’s figures 
of our export business may be considered favourable, 
showing as they do that, so far at any rate as the oversea 
demand is concerned, the trade revival in some of the 
chief branches of the engineering industry remains satis- 
factory. 


Tue proposal of the London County Council to try sur- 
face contact systems on its tramways iastead of the costly 
conduit is a praiseworthy endeavour to reduce capital ex- 
penditure. The cost of equipping tramways with con- 
duits renders it almost impossible for lines to be com- 
mercially successful, especially in these days when it is 
considered imperatively necessary to charge ridiculously 
small fares to workpeople. Roughly speaking, the capital 
expenditure-—other things being equal—is in the ratio of 
17 for conduit and 10} for surface contact. In the early 
days of surface contact there were great outcries against 
the workings of some of the systems. The studs would 
stick up too far above the road surface, or they would 
remain alive after the passing of the trams, and accidents 
occurred. Now-a-days, however, one hears very little 
of such mishaps, which is proof positive that they do not 
occur. There are too many people on the look out for 
sensational news for injuries to be caused to man or beast 
without the whole world hearing of them. Hence it may 
be taken that the contact systems, having surmounted 
their initial difficulties, are factorg to be reckoned with in 
the world of electric.traction. The Highways Committee 
of the Council, be it said, would go still further, and adopt 
overhead traction wherever possible, but, fortunately, the 
consent of road authorities is not always given. Under 
the circumstances, therefore, the suggestion that surface 
contact should be given a trial is the only alternative, and 
will, we hope, prove successful. 


Tut National Rifle Association meeting took place at 
Bisley during the month. There were two or three 
matters concerning it which struck us. One of these was 
that in the match rifle competitions use to a consider- 
able extent was made of sharply pointed bullets. These 
were introduced with a flourish of trumpets afew weeks 
ago as being something quite new, which, as far as 
regards their being pointed, they are not. What does 
appear to be new, however, is combining the standard 
weight with a sharp point. It was claimed for these 
bullets that they required less elevation allowance 
for a given distance, and jess wind allowance. We 
have vot as yet had an opportunity personally of 
confirming these claims, but so far, although undoubiedly 
some magnificent shooting was done, it did not appear 
to be much, if any, better than in years past. Indeed, 
a good deal of it was below that standard. However, if 
the new bullets gave nothing more than a lower trajec- 
tory, they would mark a distinct advance. Another point 
we noticed was that Regulars, when they met Volun- 
teers, did not use the new short rifle, but the older Lee- 
Metford or Lee-Enfield. This says a good deal. 
Kividently men whose business it is to know how to 
shoot accurately do not consider the short rifle fit to 
compete with its predecessor for match purposes. A 
serious charge against the shorter barrels is that a quicker 
rifling and a higher barrel velocity are required, with 
the consequence that wear is accelerated. 


New Sour Wates has revived an industry which has 
twice before been started in the Colony, but without 
success. As described in our issue of July 19th, a 
inodern blast furnace has been constructed in Lithgow. 
There is abundance of good ore said to contain 50 per 
cent. of iron and upwards, within easy reach, and coal 
underlies the site on which the plant stands. This is | 
made into coke on the spot, while limestone of good 
quality is available in the vicinity. Moreover, fire-bricks 
are manufactured about 40 to 50 miles away. A 15-ton 
basic furnace has also just been started, and finished bars 
and sections in steel are being produced by the firm from | 
its own pig iron, which in turn is obtained from its own 
iinerals, - 


THE ROYAL COMMISSION ON CANALS AND 
WATERWAYS. 
VIIL.* 


In the previous article of this series’: we dealt with the 


canals owned by the Lancashire and Yorksbire, Great | 


Central, and Great Northern Railway Companies. We 
now turn to the evidence given on behalf of the London 
and North-Western Railway concerning canals owned or 
controlled by that company. 

General evidence concerning the canals was given by 
Sir Frederick Harrison, the general manager of the rail- 
way, but before he was called to the witness chair Mr. 
Jebb was examined in reference to the two canals con- 
trolled, but not actually owned, by the railway company 
—the Birmingham and Shropshire Union. 

The canals owned or under the control of the company 
are the following :— 


Miles. 

Birmingham Canal ... . 
Shropshire Union Canal... 201 
Lancaster Canal (North End) 60 
Lancaster Canal (South End) 14 
20 


Huddersfield Canal (Narrow) Soot dco? cass ee 
Huddersfield Canal (Broad) ... ae Gage fae 

St. Helen’sCanal ... ... ... 
Shropshire (Coalport) Canal ... 


_ 
iene 


Total a 477 
In the first place we shall refer to the evidence of 
Mr. Jebb. 
The Birmingham Canal and the Shropshire Union 
Canal.—The principal evidence concerning the nayiga- 


{ 

which the arrangement was legalised vested the manage- 
ment of the canal in five nominees of the railway and 
five of the canal company. Tois arrangement of 1846 
still holds good. 

The Birmingham Canal system—Fig. 1— is a network 
of canals chiefly in the Black Country, but extending into 
Warwickshire and Worcestershire. The total length is 
159 miles, and there are some 550 private basins and 
| short private branches connecting works with the main 
canal. The company is not a carrier. The longest level 
|is the Wolverhampton, 54 miles long and 473ft. above 
| sealevel. The Birmingham level of 33 miles has an eleva- 
| tion of 453ft., and the Walsall level, 20 miles in length, is 
| 408ft. above sea level. The highest level of the canal, 
511ft., is near Oldbury, and the lowest at Fazeley, 209ft. 
| There are 216 locks, which on the main canals will accom- 
| modate boats about 71ft. 6in. long and 7ft. lin. beam, 
| carrying from 80 to 35 tons. Some of the branch canal 
| locks are a little smaller. The general width of the canal 
is 85ft. There are five tunnels, three of them over 3000 
| yards in length each. The great elevation of the canal 
| and the height of many of the sections above the level of 
| the surrounding country, which has sunk owing to the 
| removal of minerals, renders the water supply scanty and 
| very costly. The canal is supplied by four reservoirs and * 
| by pumping from mines, for which the company pay 
| about £2200 per annum. Engines owned by private firms 
| also pump at a cost of about £750 per annuw, and addi- 
tional supplies are now arranged for at a further cost of 
In addition, the company has a 
its own delivering 





| £1620 per annum. 
| number of pumping stations of 
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Fig. 1—THE BIRMINGHAM CANAL SYSTEM 


tions was that given by Mr. G. R. Jebb, who is the chief 
engineer of both canals. Mr. Jeb, who is a well-known 


100,000,000 gallons a day. 
| putoping is about £11,000 


The total average cost of 
per annum, not including 





















member of the Council of the Institution of Civil | interest on first cost of works, rates, and depreciation of 
Engineers, was also deputed to give evidence on behalf | plant. The quantity of water required for each locking 
of that body, and is chairman of the Upper Mersey Navi- | is about 25,000 gallons. In the last twenty years the 
gation Commissioners. He is therefore intimately asso- | company has spent £60,000 on enlarging and remodel- 
ciated with the entire canal system connecting the Mid | ling pumping stations, and the cost of pumping is now 
lands with the Mersey, and his evidence forms the most | half what it was a few years ago. 









important and conclusive statement put before the Com- | 
mission as yet in connection with that district and with | 
the engineering features of canal construction and manage- | 
ment generally. 

The Birmingham Canal, although not actually the 
property of the London and North-Western Railway 
Company, is, in effect, controlled by it. In 1845 the 
canal company, foreseeing railway competition, proposed 
to make a railway itself between Birmingham and 
Wolverhampton, along the bank of the canal. Other 
railway schemes were promoted at the same time, an 


The traffic on the Birmingham Canal has averaged 
about 8,000,000 tons for many years. This figure 
represents about two-ninths of the total canal traffic of the 
country. One half of the 8 million tons is coal traffic, 
| about four-fifths of which goes to works on the canal 

banks, and is hauled an average distance of Smiles. The 
average toll on all traffic is now 53d. per ton, as against 
7°61d. per ton in 1846. Through tolls are in operation in 
| connection with the canal systems to London, Liverpool, 
| Gloucester, Bristol, and Hull, and the tolls levied by the 
| company are roughly 45 per cent. under the rates fixed 















| construction to the railway company at a low price. The 








eventually it was arranged that the canal company should | by Parliament in 1894. In 1898 the local traffic was 
contribute one-fourth of the cost of the line, which is | 7,181,000 tons, as compared with 1,446,000 tons through 
“ia - ae bap mers: 8rs and a = | traffic. Mr. Jebb explained this large difference by saying 
ranch of the London and North-Western, with a branch | that it suits manufacturers much better to send 1ong 

to Dudley, and should sell the land necessary for its | distance traffic by rail than by canal. The concessions 
| made with respect to tolls have not had the effect of 
increasing the volume of traffic; on the contrary, there 

h ai k of th . to th | has been a general reduction in the tonnage. Notwith- 
exchange or inary stoc of the railway company € | standing the very low tolls, and the large increase in the 
cert at the sdens ata dedean at a> goer gears ee | population, the weight of coal brought into Birmingham 
allwé Ividen per | by canal has declined year by year. The shortest dis- 

—— the capital of the canal company. The Act by | tance by canal from a colliery to Birmingham is 3 miles, 


ie and the greatest-distance, of those served by the canal in 


canal companies’ share of the cost of construction of the 
railway amounted to over £190,000, and it received in 
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Cannock Chase, is 27 miles. Works of all descriptions 
exist on the banks of the canal, forming an almost con- 
tinuous line for many miles between Birmingham, 
Wolverhampton, and other places. The erection of 
works on land adjoining the canal has been encouraged 
by the grant of specially low tolls, and by statutory 
powers of taking water for condensing purposes free of 
payment. The original depth of the canal was 5ft., but 
immediately it was opened the canal began to shallow by 
silting, and the evil is aggravated by the continual falling 
of coal and limestone into the canal from passing boats. 
When deficiencies in depth are found they are rectified 
at once. 

As to subsidence, Mr. Jebb stated that the canal is 
probably more costly to maintain than any other in con- 
sequence of mining operations. A large part of the 
canal was originally made in cutting, but the subsidence 
has been so great that in many places the water level is 
now 380ft. above the surrounding country. At Deepfields, 
uear Wolverhampton, recently the canal suddenly sub- 
sided 6ft. 6in. in four days. In 1875, when Mr. Jebb 
became the engineer of the canal, the members of the 
committee appointed by the canal company ceased to 
exercise full control of the maintenance in corsequence of 
the company’s income not enabling them to pay a4 per 
cent. dividend and having to rely on the London and 
North-Western Railway Company for the guarantee pay- 
ment. At that time the canal works were in a state of 
great dilapidation and there was a serious leakage of water. 
‘he improvements carried out since 1875 include, among 
others, the stoppage of leakage, walling the canal sides 
with brick, increasing width of waterways under bridges, 
widening and deepening in places, increase in reservoir 
capacity and remodelling of the pumping plant. The 
working expenses of the canal in 1845 were £36,445, 
and the average for the past ten years £96,377 per annum. 
These figures include management, maintenance, water 
supply, and rates and taxes. The mileage in 1845 was 
11 miles less than now, or a total of 148 miles. 

Mr. Jebb stated that both the Birmingham Canal 
Company and the Shropshire Union Company have 
allowed him a perfectly free hand in the maintenance 
of the canal, and had it not been for the funds con- 
tributed by the London and North-Western Company 
the improvements made could not have been carried 
out, and many of the branch canals would have had to 
be closed. Had the staunching of the canal not been 
carried out at great cost, the waterway would have 
been closed for want of water. Between 1846 and 1874, 
with one small exception, the canal company had paid a 
dividend of 4 per cent. on its capital. Since 1876 the 
railway company has had to make up deficiencies which 
average nearly £22,500 per annum, and the total amount 
paid has been £685,265. 

The arrangement between the Shropshire Union Canal 
and the London and North-Western Railway is very 
much on the same lines as that described in connection 
with the Birmingham Canal. It was brought about by 
the fear of railway competition, and the desire of the 
canal company to place itself in the best position 
to negotiate with the newcomers by promoting railway 
lines of its own, not only in competition with its own 
canal, but attacking the railway companies. In 1846 the 
Shropshire Union Company obtained three Acts of Parlia- 
ment for the construction of three lines of railway, two of 
which were to be practically coincident with its own 
canal lines. The powers obtained by the company of 
converting its canals into railways led to negotiations 
with the London and North-Western Company, which 
ended in an arrangement for leasing the undertaking of 
the canal company to the railway company in perpetuity 
on terms which guaranteed dividends to the Shropshire 
Union shareholders. Since 1885 the London and North- 
Western Company has had to contribute no less than 
£1,022,948 in order to pay the guaranteed dividends. 
The main line of the Shropshire Union Canal is from 
Autherley, near Wolverhampton, to Ellesmere Port, which 
abuts on the Manchester Ship Canal. There are branches 
to Shrewsbury, Newtown, in - Montgomeryshire, Llan- 
gollen, and Middlewich, and a few others—Fig. 2. The 
unileage is 200} miles; the level of the canal at Autherley 
Junction—where it connects with the Birmingham Canal 
—is 341ft., and it falls gradually therefrom to Ellesmere 
Port, on the sea level. There are 135 locks on the whole 
system, of which 45 are on the main line between 
Autherley and Ellesmere Port, a distance of 66} miles. 
Between Autherley and Nantwich the lucks are only 
capable of passing a narrow boat about 72ft. Uy 7ft., carry- 
ingabout25 tons. Between Nantwich and the sea barges 
14ft. in width can be passed. 

In addition to charging tolls, the company acts as 
general carrier and runs a regular daily service of boats 
between the Mersey and points in the Midlands and North 
Wales. The Shropshire Union is the only railway-owned 
canal acting as carriers. The company has a large fleet 
of barges and tugs, the latter working only between 
Chester and Ellesmere Port. The traflic carried by the 
company increased from 371,978 tons in 1898 to 469,950 
tons in 1905, while the business of the by-traders has 
diminished. The canal passes through a sparsely popu- 
lated district between Wolverhampton and Chester, and 
there are no large works on the system, with the excep- 
tion of a few flour mills. The canal is supplied with 
water from seven reservoirs, and also from the rivers 
Severn and Tarrat and other sources. Generally the 
water supply is sufticient, but in very dry years there is a 
little shortage. There is, however—so Mr. Jebb states— 
no means of materially increasing the supply in the 
district served by the canal. 

During the last thirty-five years a large sum of money 
has been spent in improvement on the canal, and latterly 
at Whitchurch, which is in direct competition with the 
North-Western Railway. At Ellesmere Port alone the 
expenditure has been about £263,000, and the improve- 
ments there could never have been carried out had not 
the railway company provided the funds.” The canal 
company has at Ellesmere Vort deep water quays, 





1800ft. ia length, abutting on the Manchester Ship Canal 
and a large grain warehouse, fully equipped with conveyor 
plant, has recently been erected at a cost of £80,000. 
About 70 per cent of the traflic which passes through the 
warehouse goes by the canal, and about 30 per cent. by 
railway. Unfortunately, the receipts from the canal 
have not increased in proportion to the benetits con- 
ferred by the association with the railway company. The 
expenditure on maintenance, water supply, &c., in 1875, 
was £19,043, and in 1905, £37,939. These figures do not 
include charges for management, rates and taxes, and 
other matters which are mixed up with the carrying 
charges. 

With regard to the proposals which have been made 
for new and improved canals between the Midlands and 
the rivers Mersey, Humber, Thames, and Severn, Mr. 
Jebb did not advise any canal being substantially im- 
proved at all. He did not think it would pay to do so, 
but if any enlarged canal were to be made between the 
Midlands and the Mersey, he considered the Shropshire 
Union route would prove both the shortest and the 
cheapest. Unless the Birmingham Canal can be depended 
upon to feed these new canals they would practically be of 
very little use. He was quite satisfied that it would be 
physically impossible to pass along the existing Birming- 
ham Canal anything like the traffic that would be needed 
to justify making these four great canals. Any very sub- 
stantial increase in the existing traflic would cause such 
delays and obstructions on the canal, that serious incon- 
venience would be occasioned to the trade. Another 
difficulty lay in the fact that the outlets from the Bir- 
mingham Canal system to the proposed new canals to the 
north would necessarily be down the two long flights of 
locks, either at Wolverhampton or Birmingham. It would 
be quite impracticable to construct a duplicate set of locks, 
or to widen the locks, as either of these courses would 
involve the destruction of numerous wharves, works, and 
buildings on the banks of the canals, and incalculable loss 
would be caused by the closing of the canal while altera- 
tions were being made. The same difficulties did not 


| 





Macclesfield | 
F °/ 
/ 


| 
/ 


4. C@Mrcxham 
m Liangolien 

| 

| 

| 


Oswestry, 


° 
/ Monigomery Wenlock | 
is Chugch Stretton 
Scale of Miles 
v2 





10 2 





Shropshire Union Ceraiz 
Other Canals 


Manchester Shio0 C3217. ————,, 








Se 


Tee Encincer Swain 


Fig. 2—THE SHROPSHIRE UNION CANAL SYSTEM 


apply to the Birmingham and Fazeley Canal, alongside 
which there are few wharves and works. The witness 
emphatically stated that it is absolutely impracticable 
either to widen or deepen the Birmingham Canal: the 
destruction of property, chiefly works, would be enor- 
mous; the widening of the canal would destroy the trafiic 
which it is proposed should feed the canal, and very few 
of the basins would be large enough to admit of larger 
craft, and, even if the canal works were not pulled down, 
they would have to be closed while the canal was being 
improved. The canal would have to be closed for twelve 
months; in the meantime the traflic would go to the 
railway, and he did not think it would ever come back 
again. The question of the tunnels was also a serious 
matter; the enlargement of these or the constiuction of 
new tunnels would be an enormous expense. 

The witness had prepared estimates of the cost of 
making new canals between Autherley Junction and Elles- 
mere Port, on the line of the Shropshire Union. His first 
estimate was for a canal to accommodate large craft of 
250 to 300 tons, as suggested by Mr. Saner. The second 
estimate was for a canal having a top width of 60ft., a 
bottom width of 30ft., and a depth of 6ft. 6in., with large 
locks capable of taking six barges, each carrying 60 to 
80 tons, throughatatime. His figures included sums for 
widening, deepening, and improving, and for the new 
locks. No. 1 scheme would cost £3,279,220, or £52,258 a 
mile. : No. 2 scheme would cost £2,544,953, or £40,557 a 
mile. Neither of these estimates includes sums for increased 
water supply. He was of opinion that the existing water 
supply would be altogether insufficient for any substan- 
tial increase of traffic, and was satisfied that the supply 
could not be materially increased. To pay 34 per cent. 
interest on the cost of the improvements he had referred 
to the existing traffic would have to be increased nine 
times in the first case and seven and a-half times in the 
second case at the present tolls. The cost of making a 
canal to the Mersey by the Potteries route would be 
much more than by the Shropshire Union route. 

Mr. Jebb’s statement dealt very fully with the general 
question of canal policy, and the differences existing 
between canul undertakings in this country and on the 





Continent. His evidence on these points is well worthy 
of study, butit is too lengthy even to summarise in these 
pages. Altogether Mr. Jebb’s evidence forms the‘ most 
complete and considered statement yet presented to the 
Commission, and his testimony undoubtedly proves that 
the charge of strangling canal undertakings cannot just] y 
be levied against the London and North-Western Railway 
Company. 

London and North-Western Railway Canals.—Sir 
Frederick Harrison dealt in detail with those canals 
actually owned by the company, and confirmed what 
Mr. Jebb had previously stated with reference to the two 
controlled canals, the Birmingham and Shropshire Union. 

Before dealing with particular canals, the witness madc 
some remarks on the terms of reference to the Commis- 
sion. He stated that the company’s canals had been well 
maintained, and whatever expenditure has been necessary 
to keep them efticient had been met by the railway. Le 
did not consider that any improvements or extensions 
were warranted by prospective returns on the capital 
outlay which would be entailed, and no benefit which the 
trade of the country would derive from improved water- 
ways would be compatible with the cost. He did not 
consider it expedient that canals should be taken over by 
public bodies or trusts; there would be nothing like an 
adequate return on the cost. 

Sir Frederick said, with reference to the acquisition of 
canals by railway companies :—‘* Notwithstanding the 
evidence that has been given before the Select Committee 
of the House of Commons in 1883 and elsewhere, there 
is still an impression in the minds of some people that 
the railway companies acquired the canals in order tu 
‘strangle’ them, to use the popular word, and draw the 
traflic to the railways. I believe that, speaking gener- 
ally, everything goes to prove that in most cases the 
canals were forced upon the railways because of the 
public demand for railway transit as being the most ex- 
peditious method, and, certainly, as regards those canals 
in which the London and North-Western Company is 
concerned, they have been fully maintained and improved 
for the public benefit, which it would have been impos- 
sible for the canal companies to have done had they been 
left to their own resources.” 

Dealing with the Lancaster Canal— evidence concerning 
which has been previously given on behalf of local interests 
by Mr. Greenali**—-Sir Frederick stated that the main line 
of the canal—or North End—extends from Kendal to 
Preston, a distance of 57 miles, and the branch to Glasson 
Dock on the Lune is three miles long. The South End 
Canal extends from Walton Summit to Kirkless, east of 
Wigan, where it joins the Leeds and Liverpool Canal, and 
is, with branches, 14 miles long. There is no canal con- 
nection between the South and North Ends. The com- 
pany is not a carrier on either canal. The North End 
Canal has a rise of 75ft. in 57 miles by means of eight 
locks. The locks admit boats of 72ft. length by 14ft. 6in. 
beam, with a draught of 3ft. 10in., and load of 52 tons. 
The branch to Glasson Dock drops 52ft. by six locks. 
The canal branch has a& lock 26ft. wide and 14ft. deep on 
the sill, admitting sea-going vessels of 200 tons passing 
between the Lancaster Port Commissioners’ Dock and the 
canal basin. The construction of the Killington Reservoir, 
with a capacity of 121,837,000 cubic feet of water, has 
enabled the company to dispense with the pumping that 
had previously been necessary. There is one tunnel on 
the canal, 380 yards long, about five miles south of Kenda), 
and an aqueduct of considerable dimensions over the river 
Lune. 

The South End Canal has a length of 13} miles on one 
level, but the short branches contain many locks, which 
admit boats 61ft. by 14ft. 4in., carrying 35 tons, with a 
draught of 3ft. 3in. Its connections near the north end 
and at its southern termination with the Leeds and Liver- 
pool Canal make it a most important link between the 
eastern and western portions of that navigation. Water 
is obtained from the Leeds and Liverpool Cana]. The 
canal is now practically in the hands of the Leeds and 
Liverpool Canal Company, the railway company having 
leased their interest in the navigation to the canal 
company.! 

The traffic on the North End Canal is diminishing. 
The net revenue from the North and South canals in 1905 
was £14,173, as compared with £18,910 in 1898. The 
principal traftic on the North End is coal and slack. 
The witness considered it would be a very costly matter 
to connect either the South End or North End canals 
with the sea at Preston Dock, and the railway company 
would not be prepared to spend capital on such exten- 
sions. The Huddersfield Canal! is in two sections, known 
as the “ Broad” and “ Narrow” canals respectively. The 
former is nearly four miles in length from its janction 
with the Calder and Hebble Navigation at Cooper Bridge 
to Huddersfield. It rises 54ft. by nine locks, and the 
boats which the locks will accommodate are short and 
wide, being 58ft. long and 14ft. 2in. beam, with a 
maximum draught of 4ft. 6in. and a carrying capacity of 
50 tons. The Narrow Canal is nearly 20 miles long from 
west of Huddersfield, and has 74 locks; 42 locks rise nearly 
439ft. in eight miles from Huddersfield to the summit at 
Marsden, and the canal then passes through a tunnel 
3 miles 8 chains in length to Diggle, and from the summit 
level at Diggle to Ashton there is a fall of 338ft. by 32 locks 
in less than nine miles. These 74 locks on the Narrow 
Canal accounnodate boats 70ft. by 7ft., with a maximum 
draught of ft. 6in. and a cargo capacity of 24 tons. The 
total rise and fall of the Broad and Narrow canals together 
is 831ft. by eighty-three locks, giving an average rise of 
10ft. in each lock. Excluding the three miles of tunnel on 
the summit level there is, on the average, one lock of 10ft. 
rise in every quarter of a mile throughout the canal. 
The boats of the ono canal cannot navigate the other, 
and transhipment at the junction point is therefore 





* Tue EnoingkErR, May 31st, 1907. Asketch map of the canal is given 
in Article No. VI. 

+ In the map of the canals in the Liverpool and Manchester districts, 
which is published in our issue of June 14th, 1907, the South End Canal 
is shown as part of the Leeds and Live: pool system. 

t Vide map, Tne Encinzer, June 14th, 1907, page 591, 





Avaust 2, 1907 


THE ENGINEER 


105.2 








THE PROPOSED HELL GATE BRIDGE AT 


NEW YORK 








“4 é 


oo a 
pte 


oh 

















necessary. The Broad Canal still carries a large amount 
of traffic from the Calder and Hebble Navigation to 
Huddersfield and to works situated on the banks of the 
canal. Along a short length at the Ashton end of the | 
Narrow Canal there is also considerable traffic, but very 
little on any other part of it. 

In 1845, the old canal company, in common with many 
other similar undertakings, joined in the promotion of a | 
railway Bill authorising the construction of a railway 
between Huddersfield and Manchester, alongside the 
Narrow Canal, and incorporating the canal with the new 
undertaking. 

When, in 1847, the London and North-Western Com- 
pany took over the railway constructed under this Act, 
it was compelled to acquire the canal also, and to 
guarantee a dividend to the canal shareholders equivalent 
to seven-tenths of the London and North-Western 
dividend. The maintenance of the canal has been an 
expensive matter in recent years; the revenue has not 
even paid the maintenance expenses. In 1898 there was 
a net loss of £487, and in 1905 a surplus of £61. The 
maintenance charges during the last twenty years have 
averaged £3700 per annum. Sir Frederick stated that, in 
his opinion, the Huddersfield Canal, owing to the difii- 
culties in getting over the summit, is not likely to be 
made a practicable through route for any substantial 
amount of traffic. 

The St. Helens Canal* is capable of taking a boat | 
measuring 68ft. long, 16ft. 9in. wide, and 6ft. 3in. draught 
when loaded with 75 tons. Such boats can navigate the | 
whole length of the cana]. Larger boats, carrying 
150 tons, are also used at the south end of the canal for 
lighterage between Widnes and the Mersey. The canal 
came under the control of the railway company in a 
manner almost exactly similar to that which led to the | 
transfer of the Huddersfield Canal. The company is | 
under an obligation to keep open and maintain the canal, 
and this has always proved an expensive matter. Had | 
the canal remained in independent ownership, Sir 
Frederick said, there was no doubt it would have ceased | 
to exist long ago, as owing to the exceptionally low rates | 
between St. Helens and Widnes docks forced on the | 
railway company by special enactments, the canal traders 
cannot compete with the railway traffic. The mainten- 
ance charges are heavy and have varied from £2000 to 
£18,000 per annum since 1864. In 1905 the traffic was 
292,985 tons, giving a revenue from all sources of £4797, 
and the expenses were £5185, leaving a deficit of £388. | 
In addition to the toll producing traffic, which is al] that | 
is included in the above figures, there is a large volume 
of special traffic, free from toll, under the provisions of 
an Act of Parliament. 

The Shropshire or Coalport Canal was practically 
derelict in 1857, when the North-Western Company took 
it over. The canal has no connection with any other, 
and only boats carrying 5 tons and under can use it. The 
revenue in 1905 was £321 and the expenditure £484. 
There are.no locks on the canal. 

In our next article we shall conclude our review of the 
evidence given before the Royal Commission on behalf of 
the railway companies by referring to the canals owned 
by the Great Western and Midland Railways. 








HELL GATE BRIDGE. 


Reapers of Tue EnGingrr have been made aware by 
the frequent reference to the subject in the articles on 
“Transit Facilities in New York,” and in the description 
of the Pennsylvania Company’s new terminus in New 
York, which appeared in our issues of July 19th and 26th, 
that part of the scheme for the physical entrance of the 
Pennsylvania line into New York under the Hudson River, 
and then under the East River into Long Island, is the 
construction of what is officially known as the New York 
Connecting Line. This is nearly wholly in the Borough | 
of Queens, and is shown dotted on the map reproduced in 
Fig. 1. In passing from the Borough of Queens to the 
Borough of Bronx, the railway has to cross three arms of 
the East River and two islands—Ward’s Island and 
Randall’s Island. 

The object of this connection is to provide all-rail com- 
munication between the Pennsylvania and New York, 
New Haven and Hartford companies for passenger traftic. | 
The little through traffic that is now conveyed from | 
Washington, Baltimore, Philadelphia, and places south | 
and west thereof, to Boston and the New England States, | 


* Vide map, Tuk ENGINEER, June Mth, 1907, page 591. 


is carried in through cars which are taken on floats from 
Jersey City across the Bay and up the East River to 
Harlem River station. Traffic in the opposite direction 
is similarly dealt with. This is a dreary, cold under- 
taking, as a rule. Goods traffic is also dealt with in 
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the same way. 





the Upper Bay to Bay Ridge on the south-western 
corner of Long Island, and then over the Long Island 
Railway and the New York Connecting Line. 

The northern end of the latter line will have to be 
carried on a viaduct, so as to clear the three arms of the 


Borough of Richmond 


Note. Pennsylvana, New York & Long Island Railroad 
and Pennsylvania, New Jersey & New York Railroad 
Shown this =e 
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But when the great scheme of the; East River already referred to. The most important 
| Pennsylvania Company is completed, and it has its new | part of this viaduct will be the bridge over Hell Gate, 
terminus in New York City, with lines under the Hudson | which is illustrated herewith. 


It will have a span of 


and East Rivers, and the New York Connecting Line | ot between the abutments, which, in themselves, 
| wi 
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opened, through passenger trains will run between all the 
principal points on that vast system to Bridgeport, 
Providence, Boston, &c. Goods traffic will continue to 
be conveyed on floats, but only from Greenville across 


be monumental stone towers, 200ft. high, with 
granite bases. Four tracks will be carried, which are to 
be imbedded in stone ballast, with a view to rendering 
| the structure noiseless. The permanent way will be 
140ft. above the water, and the top of the arches will be 
| 160ft. higher. Some of the steel members will be 
| 9ft. in diameter, and weigh 100 tons each, and 
| 80,000 tons of steel will be used in the construction of 
the viaduct. Its total length, including the approaches, 
will be three miles. Our illustrations show its general 
design. 
Mr. Gustav Lindenthal has designed the structure, 
and with him have been associated Messrs. Palmer and 
Hornbostel, consulting architects. 








NAVAL ENGINEER APPOINTMENTS. 





THE following appointments have been made at the Ad- 
miralty :— 

Engineer Commanders.—R. W. Skelton, to the Forth, for sub- 
marines, reappointed on promotion ; E. E. Bond, D.S.0., has been 

| placed on the retired list. 

Engineer Lieutenants.—J. A. Hudson to the Blenheim, addi- 
tional, for the Panther; L. J. Le Mesurier, to the Implacable ; 
J. C. Talbot, to the Cornwallis ; J. F. Bell, to the Bonaventure: 
R. C. Miller, to the Mercury, additional, for submarines; N. S. 
Richardson, to the Glory ; F. J. L. Heath, to the Indus, for charge 

| of engineer stores and depét; J. B. Pulliblank, to the President, 
| additional, temporary, to assist engineer overseers at Messrs. 
| Parsons, Wallsend-on-Tyne ; H. F. Smith, to the President, addi- 
| tional, for service with Admiral Commanding Coastguards and 
| Reserves ; J. S. Sanders, to the Albemarle ; W. H. Outfin, to the 

Cambridge, additional, for the Theseus; W.G. Heppel, to the 
President, additional, as overseer and for gun-mounting at 
Coventry Ordnance Works; H. B. Tostevin, to the President, 
additional, for R.N. College, Greenwich; G. Preece, to the 
| Britannia; G. E. Andrew, to the Vivid, additional, as Second 
| Assistant to the Manager of Engineering Department, Devon- 
| port Dockyard ; O. C. D. Dallas, to the Adventure ; S, Brown, tu 
| the Patrol ; and J. R. Macey, to the Skirmisher. 

Engineer Sub-Lieutenants.—G. H. Turrall, to the Dreadnought ; 

| L. Thackara, lent to the Dominion, for training ; S. G. Wheeler, to 
the Hibernia; S.C. Church, to the Illustrious ; C. J. Gray, to the 
Britannia; R. C. Boddie, to the Ocean; S. G. Main, to the 
Hindustan; C. W. Snell, to the Black Prince ; and H. Bleathby, 
to the Antrim, all lent for training. 
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CORROSION OF COPPER AND COPPER ALLOYS. 
By Joun G, A. Ruopiy, F.1.C. 
No. 311." 


Practical cases of enhanced corrosion.—F rom what has 
been said it is evident that impurities in metals may make 
them abnormally easily corroded. Such cases are, how- 
ever, very rare, if we confine our attention to the products 
of “metal works,” e.g., factories producing rolled and 
drawn articles. These factories do, as a rule, base their 
manufacture on new metals, and such scrap as is used is 
either of known composition, or else it is analysed before 
use. In the engineering shops matters are different. 
All kinds of scrap are worked up. Fire-box copper is 
used, whether it contains 0°5 per cent. of arsenic or 
not; cheap brands of spelter are good enough, although 
they may contain nearly 2 per cent. of lead, &c. Any- 
thing of yellow colour is brass; white metal containing 
large percentages of antimony is used instead of tin, c., 
&e. Apart from this, the usual remedy when castings 
run short is an excessive casting heat. The reason for 
all this seems to be that the bulk of the articles made are 
very seldom subjected to any severe conditions. When 
they have to be guaranteed the orders are generally placed 
with a firm of repute in the metal trade. Very few 
isolated cases of engineers’ castings and metal forgings 
are subjected to investigation, as the bad articles are 
generally replaced to save trouble. From what I have 
seen in the “ brass shops,’”’ I should believe that reform 
would pay, and pay well. I shall, however, confine my 
remarks to certain peculiar cases of metals of good 
composition failing abnormally quickly. 

In the first place, we shall consider the question 
of brass and gun-metal castings. Strange as it may 
seem, it is nevertheless a fact that the bulk of these 
castings are unsound and porous when cast in sand. 
Some few firms have made a study of casting copper 
alloys, and they actually produce sound castings, but 
at a very great expense. The secret lies in feeding, 
and feeding in the right places,and having enough molten 
metal at the time when the feeding takes place. A 
volume might be written on this subject, but we must 
leave it for the moment and study a case of corrosion. 
Let us take a gun-metal steam valve. It is tested suc- 
cessfully before leaving the shop, and it shows no signs 
of leakage for a considerable time after being put in sztu. 
Suddenly it starts leaking, and in an incredibly short time 
a great hole develops. Priming steam is blamed, and a 
new valve is put there, made from the same material, 
and it lasts for years. What has happened is this :—The 
casting was unsound, but the closeness of the casting 
skin, and the dirt in possible small blow-holes, made the 
valve tight. After some time the skin became porous 
—— to allow the steam to penetrate into the body of the 
metal. The priming salts deposited and kept the valve 
tight. As, however, the metallic crystals in a porous 
casting are of different compositions, electrolysis takes 
place during periods of rest, when moisture is handy, and 
a nucleus of metallic salts forms in the body of the casting. 
Finally, this becomes too weak to stand the pressure, and the 
steam blows it out. The moral of all this is to the engineer 
as foilows:—Specify that all valve castings shall be pickled 
in acid inside before being subjected to pressure tests. It 
is remarkable to contemplate how very few castings will 
stand this treatment, especially if you watch that the 
process of tapping possible leaks with a hammer is not 
resorted to. There is one interesting point about a case 
like the one cited—viz., that you may with equally good 
conscience blame the priming steam or the casting. From 
a forensic point of view such cases are very desirable, but 
from a practical point of view it is in most instances ad- 
visable to blame the castings, except in distinctly proven 
cases of alkaline corrosion, of which more later on. The 
prevalence of unsound castings is incredibly great where 
copper alloys are concerned, and stil] people trouble very 
little about it. As an instance I may mention that I 
saw at an exhibition a set of fractures nicely mounted in 
plush-lined glass-covered cases, every one of which was 
unsound! It may be taken for granted that these were 
picked specimens, and one’s thoughts naturally revert to 
what the ordinary run of castings might be. In connec- 
tion with this I might say that “liquated” or “burnt” 
castings are to be looked upon as unsound ones, and that 
we may say that abnormal failure of castings under 
ordinary conditions always depends upon unsoundness 
when the mixture is right by analysis. If castings are 
worked up by rolling at an elevated temperature 
another fault may be developed, even with the finest 
castings. I refer to what is called in the brass rolling 
trade “soft” sheet metal. As the term is rather con- 
fusing, I must say at once that the “ softness ” has nothing 
to do with the ductility of the metal. The phenomenon 
referred to is, however, of such great interest, and it 
supports our theory so well, that I shall describe its 
occurrence in detail. Let us suppose that we cast two 
identical rolling slabs of the composition : 

Copper : 60°0 per cent. 

ume 400 5 » 
Let them be cast from the same pot to make certain. 
Now, the rolling temperature of this mixture is a dull 
red heat with colour showing very faintly. Suppose that 
one slab is rolled every time at the correct temperature, 
and that the final pass is done with two thicknesses, one 
sheet on the top of the other. When these are sepa- 
rated, the inside surfaces of the “ doubled” sheets are 
smooth and the sheets are passed as good. In the 
second case let only the final operation be done at too 
high a temperature. When the sheets are separated, the 
inside surfaces are rough like a blanket, and the metal 
is rejected as “soft.” This is no secret, it is well known in 
the trade, and still I have nowhere seen an explanation of 
the phenomenon. The different behaviour of such a “soft” 
sheet anda good oneinsea water is also wellknown. “Soft” 
sheathing loses its zinc contents in a few months, and 
becomes as rotten as a biscuit, whilst the good one will 





* No. Il. appeared July 20th. 





go on wearing for years. Now, to my mind, such soft 
metal is the composite alloy which metallurgical writers 
say that Muntz’s metal is. It is incontestable that at 
the point of solidification at least two alloys exist, one 
rich in copper, and one rich in zinc. I hold, however, 
that a perfect amalgamation between the two takes place, 
under ordinary conditions, and that the rolling tempera- 
ture should be lower than the critical temperature at 
which perfect amalgamation occurs. The micro-structure 
is no more remarkable than that of electrolytic copper 
in such a case. With “soft” metal, especially with 
“ doubled ” sheets, the structure is developed at too high 
a temperature, and the semi-liquid eutectic rich in zinc 
is squeezed out in longitudinal streaks, which solidify 
against therolls. The rough inner surface of the doubled 
sheets is proof positive that such a flow has taken place 
although an ordinary micro-photograph of both longi- 
tudinal and transversal sections would show little or no 
difference from standard ones. In this case the micro- 
structure reveals different compounds, We have an 
unbalanced alloy where the component parts give rise to an 
E.M.F. just like the lead in commercial zinc. That the over- 
heating in rolling is the main factor in this case is evident 
from the following :—In England we aim at a minimum 
of 60 per cent. copper, as the difficulty of watching sheets 
at a very low heat is too great for rapid production. On 
the Continent, however, many factories aim at 58 per 
cent. copper, as the saving in metal means more than 
the extra cost in labour when the reheating furnaces are 
worked at a low heat. Such 58 per cent. sheathing is 
not as good as 60—62 per cent. stuff, but as it stands 
fairly well, if properly rolled, even in tropical waters, it 
is preferred by many skippers on account of price. That 
“soft” metal occurs frequently amongst the continental 
sheathing is, however, true. I heard of a ship leaving a 
German port for Brazil with new sheathing which 
arrived at its destination practically minus the whole lot. 
Hence the English practice is, no doubt, the best. The 
above may serve as an example to show that it is diffi- 
cult to draw conclusions regarding the properties of an 
alloy from its micro-structure and its freezing curve alone. 
It also shows that the balance of an alloy may be upset 
after it is made by improper treatment. Dissolution 
tests, however, show very enhanced values. They must 
be made on pieces of sheathing as such, as wire-drawing 
renders the metal homogeneous. When we think of the 
age of the invention, it must be admitted that the inventor 
of Muntz’s metal must huve been a remarkably accurate 
experimenter. He found what is no doubt the most 
perfectly balanced alloy on the market to-day, at a time 
when metals were supposed to corrode by some kind of 
loving affection for other elements. To dare to experi- 
ment with increased percentages of zinc at that time 
must have been a species of heroism, if we consider that 
there are chemists of to-day who are quite incredulous 
when informed that Muntz’s metal corrodes less than 
70/30 brass. In this field, practice is a long way ahead 
of science, and it is pleasing to contemplate that in the 
metallurgy of copper alloys England is still the leading 
country. The manufacturers not only try to keep the 
quality up to the standard, but also to improve upon it. 
They very often get blamed when they deliver a perfect 
article. Such a case is the following:—A set of con- 
denser tubes was found to corrode very rapidly. Some 
tubes were observed to leak, and they were replaced by 
others from a different maker. The whole set had 
eventually to be taken out, and then it was found that 
all tubes, except the “other make” were corroded. 
These latter did not show a sign of corrosion. The 
composition of the corroded tubes was that of a 
70/30 brass of the best quality, no flaws occurred 
in the metal, and I was convinced that they were 
perfect in every way. On analysing the others they 
were found to contain 1 per cent. of tin. I was 
immediately certain that a large surface of a tin 
alloy must have entered the construction of the con- 
denser. To make sure, I submitted one piece of original 
tube and another of the tin alloy to prolonged action of 
sea water at 40 deg. Cent. When insulated from each 
other the rate of corrosion was about equal in the two, 
if anything in favour of the tin free alloy. Short- 
circuiting the two with a copper wire set up a different 
action. The tin free alloy corroded very rapidly, and the 
tin alloy not at all. The E.M.F. between the two was 
3 to 5 millivolts, the tin alloy pole being positive. As 
the latter had not corroded at all in the condenser, 
the cause of the trouble must have been a tin alloy, 
which I suggested in my report. It was then found that 
the ends of the condenser were gun-metal castings, form- 
ing a short-circuited battery with the tubes. This was 
the cause of that trouble. Such instances of electrolysis 
are by no means uncommon, and designers ought to con- 
sider the possibilities of each case very carefully, as the 
very slightest E.M.F. causes heavy currents in large 
masses of metal. So far the cases of corrosion have been 
confined to selective electrolysis, the E.M.F. depending 
upon two different metals in the first instance. Such 
selective electrolysis may also have its origin in the 
nature of the electrolyte. The case of brass fittings and 
alkaline boiler waters is one to the point. Sodium hydrate 
introduces hydrogen ions in a solution, but the other ion 
forms no soluble compound with copper. Zinc,on the con- 
trary, forms zincate of soda under evolution of hydrogen 
at the pressure and temperature prevalent in a boiler. This 
causes a development of electrically different structures 
and rapid corrosion. Similar concentrations of hydrogen 
irons from sulphuric or hydrochloric acid are not as active, 
as the brass dissolves as such. As an instance, I may 
mention that I once had close upon half a ton of sul- 
phuric acid in a working boiler,-where it arrived through 
an accident. The joints round the fittings leaked con- 
siderably, but the damage was not great. With concen- 
trated acids under high pressures the effects are, however, 
astounding. Some ten or twelve years ago I produced 
chloride of lead by dissolving litharge in strong hydro- 
chloric acid under 25 atmospheres pressure, generated by 
heating the mixture. If the safety valve lifted for a 





fraction of a second it was lost, as the acid vapours cut 
away the metal like a knife. No alloy would stand at all 
against the jet of vapour, but as long as the valve was 
down all went well, and the valve and seating lasted a 
fair time. As this is an exaggeration of the action in 
ordinary leaking joints in boilers, it may be possible that 
the rapid corrosion of the latter may be partly mechanical. 
To return to corrosion under ordinary pressure, there are 
cases where copper is corroded more easily than iron. This 
is one of the mysteries of organic chemistry. Many organic 
acids attack copper rapidly in the presence of air. Even 
such a weak acid as oleic acid attacks copper, as instanced 
by the green colour of tallow boiled in a copper vessel. 
Where wood firing is used, locomotive tubes of steel 
stand better than copper ones on account of the acetic 
acid formed by destructive distillation when the fires are 
first lit and when they are going out. As acetate of iron 
is decomposed at 100 deg. Cent., it will not form, whereas 
acetate of copper will and does form, to the great detri- 
ment of copper tubes. Similarly, the products of decom- 
position of the vegetation in tropical rivers generally 
select copper and copper alloys as their victims. Sulphur 
compounds in dirty rivers are equally attentive, and even 
some micro-organisms have a predilection for copper. 
The ordinary mildew—perricillwm glawcwm—is so indif- 
ferent to copper salts, that I have observed it growing 
extremely well in plating solutions. All these cases are, 
however, more or less unusual, and illustrate a property 
of certain solvents rather than one of copper and copper 
alloys. Many more examples might be given, but the 
above must suffice, and we shall now proceed to making 
a résumé of what has been said. 

Conclusion.—It has been pointed out that corrosion of 
metals and alloys is generally of the same nature as the 
action of acids upon the same metals. This action may 
be looked upon as electrolytic, whether pure metals or 
alloys are under consideration. The electrolysis may be 
of two kinds, and we divide alloys in two classes in this 
respect. 

(a) Unbalanced alloys, the component parts of which 
form the poles of a voltaic combination in the electro- 
lyte, one being the anode and the rest the cathode. The 
result is a preferential corrosion of the more electro- 
positive part, the speed being comparatively great. 

(6b) Pwre metals and balanced alloys.—These behave 
as a conductor which short circuits a gas battery, the 
component parts go in solution together, and in the case 
of alloys the contact between the different metals is of a 
different nature from that which occurs in a voltaic com- 
bination. The tendency of sustained corrosion is to keep 
the active surface constant. The action is slow. 

Certain impurities were found to upset the equilibrium 
of balanced alloys, and others did not. We found: 

(a) Incompatible impurities. — Nickel in manganese 
bronze was given as an example. The action is additive, 
and increases with the percentage of the impurity, ¢.g., 
the dissolution velocities vary with the amount of the 
incompatible metal. 

(b) Indifferent impurities. — Example, aluminium in 
manganese bronze. Varying percentages increase the 
dissolution velocity by a constant value. Incidentally 
mechanical defects developed, and irregularities in the 
dissolution curves were observed. 

In connection with this a method of mensuration was 
described which gave results in the form of curves. Types 
of curves were given, showing how the lack of balance de- 
veloped gradually from a more or less indistinct maximum 
on nearly rectilinear curves to curves representing a rapid 
rise and fall round the same maximum. The distinction 
of unbalanced and balanced alloys is thus one of degree, 
hence even here, Saltus et hiatus non sunt in natura. We 
proposed the use of these curves as a measure of the 
natural corrosibility of metals and alloys. Cases of en- 
hanced corrosion were given, depending on faulty casting 
or rolling developing lack of balance in otherwise 
balanced alloys. Finally, the action of selective solvents 
was treated, some of which were non-conductive. Corro- 
sion apart from clectrolysis may thus exist, but these 
cases are rare, and they throw less light on the useful- 
ness of alloys than the others. 

The whole subject is of great interest, as showing how 
to define a natural property of alloys in the condition 
under which they are actually used. For iron and stecl 
the same method of experimenting and the same 
apparatus may be employed; but a suitable concentra- 
tion of acid and a standard temperature must be found 
which give convenient velocities. A possible classification 
of these materials in this respect would, no doubt, be 
welcome, in the same way as I think that the types of 
curves given in this paper are of great practical use for 
classifying copper alloys. As there isacertain relationship 
between dissolution, velocity, and mechanical properties, 
I have found the measurements of the former an excellent 
guide for practical experiments. Unfortunately there are 
other considerations which render the publication of a 
series of experiments inadvisable, and I shall now leave 
the subject after treating it in as much detail as circum- 
stances warrant. 





A New Bolter HeEAp.—In the United States plain cylindrica 
externally-fired tubular boilers are much used. The ends, or 
“heads,” are stayed together under the water level by the flue 
tubes. Heavy longitudinal or gusset stays are required in the 
steam space. A Mr. Rheutan has patented a head which gets rid 
of steam space stays, The tube plate portion is left flat, but the 
upper portion is dished to a depth of some inches. The /ron Ay 
gives particulars of tests made with a boiler 72in. in diameter and 
18ft. long made of /;in. flange steel, having a tensile strength of 
60,000 lb. The longitudinal seams of the boiler were of the triple- 
riveted double-butt type, designed for an efficiency of 86 per cent. 
The heads were made of ,%in. flange steel, 60,000 lb. tensile 
strength, and were riveted to the shell with an efficiency of 86 per 
cent. Measurements were. taken while the pressure was being 
applied, but no movement was perceptible up to 315 lb. per square 
inch, which was the limit of the pressure test given. This being 
the extent of the elastic limit of the steel in the boiler, it was not 
deemed advisable to exceed it. Although under the highest pres- 
sure reached an elongation of the shell of .,in. on each end was 
observed, there was no perceptible or measurable movement of the 
head, 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tus annual meeting of the Institution of Mechanical 
Ingineers, which is being held this summer in Aberdeen, 
opened on Tuesday last in the Mitchell Hall of the 
Marischal College, recently opened by the King. 

The Institution received a hearty welcome from the 
Lord Provost, Sir Alexander Lyon, and Principal Lang, 
in two very felicitous speeches, which were suitably 
acknowledged by the President, Mr. Hurry Riches. Prin- 
cipal Lang, in the course of his remarks, referred to the 
fact that Aberdeen University was at present withou an 
engineering school, but he hoped that in the near future 
a chair or chairs of engineering would be established, 
and he looked upon the meeting of the Institution of 
Mechanical Engineers in their ancient city as likely to 
further that desirable object. 

Greeting being concluded, a few minutes were spent 
on routine business, when it was announced that 
Mr. Walter Pitt had been nominated for the place on 
Council left vacant by the death of Sir Benjamin 
jaker. It was further announced that Mr. Charles 
Hawksley had offered to the Council, in memory of his 
late father, a sum of £1000 to establish a scholarship or 
premium. This very generous offer the Council had 
accepted, and the method of best disposing of the gift 
would be settled at a subsequent meeting. 

An excellent paper was then read by Mr. Gordon Nicol, 
the harbour engineer of Aberdeen. It dealt with the 
history and present position of Aberdeen Harbour, and 
we take from it a few passages more particularly interest- 
ing to engineers. 

Mr. Nicol began by remarking that Aberdeen was the 
third seaport in Scotland and the commercial capital of 
the north, the goods handled at the port last year reach- 
ing a total of 1,351,000 tons, being double what it was 
twenty years ago. He then gave an interesting account of 
the development of trade between the North of Scotland 
and the Continent, and pointed out that prior to 1770 
little had been done of any practical importance to im- 
prove the harbour entrance or to provide facilities for the 
berthing and loading of shipping. Between 1775 and 
1781, a stone pier 1200ft. long, and costing £18,090, was 
erected at the north side of the harbour. The advan- 
tages of this improvement were so pronounced that in 
1802 the North Pier was extended by an additional length 
of 900ft. seaward at a cost of £66,000, while it was also 
decided to build the old south breakwater 800ft. long, 
and costing £14,250. The Board of Harbour Commis- 
sioners was reconstituted in 1829, when power was 
obtained to borrow money to carry out works in the 
interior of the harbour to the extent of £122,200, while in 
1843 a wet dock and other works were constructed at a 
cost of £145,250. The Harbour Board was again recon- 
stituted by the Act of 1868, and power conferred upon it 
to construct new works during the ensuing fifty-five 
years, at the end of which period—in 1923—the whole of 
the undertaking reverts to the Town Council for behoof 
of the community of the city. After referring in detail to 
further powers obtained by the Harbour Board for im- 
provements, Mr. Nico] stated that the expenditure on 
works since 1810 amounted to £1,742,000, while in the 
present session a Provisional Order was being promoted 
with the view to further improvements to the extent of 
£700,000, including the provision of a new floating dock 
of 8000 tons lifting capacity to take the place of the 
present graving dock. 

The paper did not lend itself to discussion, and though 
Mr. Straughan, Mr. Tannett Walker, and Mr. Graham 
Harris said a few words of praise about it, they offered no 
criticisms. Mr. Allen, of Bedford, then asked some ques- 
tions which led to an excellent reply from the author. 
He asked why, in a city placed amongst granite quarries, 
a concrete dock had been built in the past, and why a 
steel floating dock was now being adopted. 

Mr. Nicol replied that concrete was used for the dock 
partly on account of cost and partly owing to the whim 
of the engineer of the time. It was then the biggest and 
cheapest dock in the world, but it was a failure. Within 
a fortnight of the time it was opened the sea passed 
through it. That was the beginning of disaster, and the 
dock had been disintegrating ever since. It had cost a 
great deal of money during the twenty-five years it had 
been in use, and it was now to be discarded. It was the 
only bad spot in the harbour. The reason why the 
floating dock was now being used might be stated briefly. 
The floating dock he believed to be the dock of the future. 
It could be built for about two-thirds the cost of a 
masonry dock, and was more adaptable. It could take a 
vessel greater than its own length; could be shifted about 
to suit the growth of the harbour; and if the inevitable 
should happen, it could be sold. With due care a mild 
steel dock should last for fifty years, and though a 
masonry dock might last for 120 years, yet it was the 
general experience that such docks became obsolete in 
half that time. From these considerations he was 
convinced that a floating dock was the better of the 
two. 

Mr. \Graham Harris, adding a few words, recalled a 
floating dock now at St. Thomas’s, built forty years ago 
by Sir Frederick Bramwell, and ‘remarked upon the fact 
that such docks could be lengthened or broadened at any 
time with ease. 

The next paper was on “Granite Quarrying in Aber- 
deenshire,” by Mr. William Simpson, member, of 
Aberdeen, who said that the granite areas of North-East 
Scotland were distributed in an irregular manner over 
that part of the country, and attained their greatest 
levelopment in the county of Aberdeen. Continuous 
masses stretch along both sides of the river Dee, termi- 
nating westwards in the Cairngorm Mountains beyond 
Balmoral, while in Central sietuanahie large irregular 
areas are to be found in the district occupied by the upper 
reaches of the river Don. 

The Aberdeenshire quarries are of a characteristic oval 





outline in plan, and of a deep pit-like section. The com- 
mercial granite is found in “posts” or isolated masses 
cut off from each other by “ bars” of inferior and even 
worthless rock, and the joints are highly irregular, 
features which make the quarrying of Aberdeenshire 
granites a difficult matter, and the principles of quarrying 
strictly indefinable. Overlying the granite is a more or 
less thick covering of exceedingly hard boulder clay, and 
for some distance down the surface rock is usually of 
inferior quality, owing chiefly to the decay of the felspar. 
The overburden is thus costly to remove, and the top 
rock unremunerative. Under these circumstances, the 
main principle underlying the development of the Aber- 
deenshire quarries is to work downward, after a sufficient 
area has been opened out in which to locate the relative 
positions of good rock, “bars,” and “master” joints, 
and to afford ample room for carrying on quarrying 
operations. As a rule the quality of rock also improves 
with the depth, and there is thus a temptation to deepen 
without a proportionate surface area. Where this has 
been done the quarry has assumed the form of a conical 
pit with a small floor, difficult and costly to work, and in 
some cases finally abandoned for these reasons. 

After a sufficient top area has been opened out in which 
to conduct operations, the quarry is deepened by sink- 
ing in successive benches or “ dips” of about 40ft. to 60ft. 
at a time. 

The rock is removed by boring and blasting, and for 
this yanpens the working face is usually divided into two 
benches. The top bench is first worked back to meet a 
good vertical joint, a distance geaerally of from 20ft. to 
30ft. from the face, after which the bottom bench is 
excavated and the rock entirely removed down to the 
level of the floor of the “dip.” Vertical shot-holes 
up to 21ft. deep are used to blast out the upper parts of 
the benches, and breast holes to remove the basal parts 
of the working face where there are no bed-joints. These 
latter are placed at an inclination of about 10 deg. to 15 
deg. to the horizontal, and are drilled up to 21ft. long, as 
the nature of the rock may require, and are calculated to 
increase the efficiency of the blast and level up the 
quarry floor. As it is not convenient to use the ordinary 
rock drill tripod for such holes, a special frame made of 
timber is employed for this purpose on which the rock- 
drill is mounted, the frame being loaded with stones to 
steady it. As the rock is blasted out the blocks are lifted 
from the working face by cranes and cableways, but the 
larger masses, beyond the power of the lifting appliances, 
are further broken up as they lie. 

The drilling of shot-holes is done by power drills 
worked either by steam or compressed air. Hand drilling 
is only resorted to where it is impossible or inconvenient 
to use a machine drill, as in bringing down dangerous 
parts of the quarry wall. 

In granite quarrying the main object is to obtain large 
blocks, and explosives must therefore be applied judi- 
ciously and in a sparing manner. Coarse gunpowder is 
used in the Aberdeenshire quarries for blasting purposes, 
as higher grade explosives, such as dynamite and gelignite, 
shatter the rock too much, and are not used at all, 
except to blast away bad rock or in very wet places. No 
general formula can be given to determine precisely the 
amount of the charge for a blast, owing to the very 
irregular nature of the rock, but it is estimated that one 
pound of gunpowder should produce 8 tons of rock under 
ordinary conditions of quarrying. 

The great depth and steepness of the Aberdeenshire 
quarries necessitates the hoisting of all quarried materials 
to the surface direct by means of cranes and cableways. 
In the smaller quarries the cranes are confined entirely to 
the bank, and do all the hoisting necessary with the 
assistance of cableways, but in the larger quarries 
additional cranes are placed on the quarry floor to hoist 
the stone from the working face of the “ dip.” and bring 
it within reach of the bank cranes, and if necessary the 
cableways. 

Steam derrick cranes are used for winding from the 
quarry bank, with the exception of Rubislaw Quarry, 
where electricity is the motive power. Where very large 
stones for monumental and engineering purposes are 
quarried, a bank crane of special capacity has been 
laid down. 

The successful commercial working of the Aberdeen- 
shire quarries would be impossible at present without 
aérial cableways, or “blondins,” as they are familiarly 
termed, and their introduction is due to the late Mr. John 
Fyfe, proprietor of Kemnay Quarries, who designed and 
erected at No. 1 Quarry, Kemnay, the first modern cable- 
way in this country. Two types of cableway are used, 
namely, “horizontal” and “inclined,” the former of 
which has two masts between which the main cable is 
stretched, and the latter one mast only, the main cable 
being hung between it and a point much lower down on 
the quarry wall, and there anchored to the rock. 

The pit-like character of the Aberdeenshire quarries 
precludes any natural system of drainage being adopted, 
and the whole of the water has to be raised to the bank 
by pumps. The usual practice is to excavate a sump 
hole at the extreme end of a “ dip,” and drain the water 
from the quarry floor to it. 

The materials, when hoisted to the surface, are disposed 
of to different parts of the quarry bank by a system of 
railways. In every granite quarry there is a large quan- 
tity of excavated material of no immediate commercial 
value, which has to be disposed of, and, accordingly, 
the larger Aberdeenshire quarries are surrounded by 
enormous banks of waste stone. The cableways usually 
dispose of this surplus, and the waste banks are gradually 
pushed outwards from them, away from the quarry, and 
ultimately form in most quarries the sett-makers’ yards. 
The wagons conveying stone are hauled entirely by manual 
labour, and the lines are laid out with falling gradients 
from the cableways, to enable the loaded wagons being 
run out with little effort. To complete still more the 
general usefulness of the cableway, a low-level line is 
usually laid from it to connect up to the general railway 
system of the quarry bank, so that ashlar and other 





stones dressed on the quarry floor can be hoisted and 
disposed of by the cableway to any part of the bank. 

The quarry waste and smaller kinds of dressed stones 
are hoisted from the floor in steel skips, measuring 5ft. 
square by 15in. deep, and these are placed directly upon 
wagons for conveyance. The type of wagon for this 
purpose has no body, but consists only of an underframe, 
on which is placed a slueing frame and a tipping frame, 
all of timber. The slueing and tipping frames are inde- 
pendent of each other, an are secured by locks, and the 
tipping frame is nicely balanced and provided with pro- 
jecting hand shafts, so that little effort is needed to tilt 
the frame. 

The permanent way of the quarry lines is laid with flat- 
bottom rails on cross sleepers, and the gauge is usually 
about 3ft.6in. The rails are 34in. to 4in. deep, in lengths 
of about 20ft., and the cross sleepers are of Scotch fir, 
64in. wide by 24in. thick, and 5ft. long, spaced about 3ft. 
apart.’ The rails are spiked to the sleepers with claw- 
headed spikes, two to each raiJ, and in the better class 
roads the joints are made with fish-plates about 1léin. 
long and 3in. thick, and four fish-bolts. 

Not a few of the Aberdeenshire quarries are entirely 
isolated from railways, and stones require to be conveyed 
by carts or traction engines to the nearest railway station, 
or to Aberdeen for shipment. In such cases service roads _ 
to the quarries have been made from the nearest public 
road, and are maintained by the quarry owners, while a 
series of cart roads is arranged at the quarry bank to give 
access to the various loading banks, as at Rubislaw 
Quarry, where stones are conveyed entirely by road. 

A large quantity of stone is broken at the quarries for 
road making, railway ballasting, and concrete work. The 
broken stone usually falls by gravity through shoots into 
bins. Tke stone breakers are supplied with selected 
rubble stone direct from the quarry by means of a cable- 
way, the stone being carried in steel skips which are 
tipped from the high level platform into hoppers leading to 
the machines. The broken stone is screened out into 
various sizes of metal by horizontal revolving screens, 
and drops into iron shoots leading to the different com- 
partments of the bin, or directly into railway wagons. 
This method is economical of labour and requires the 
attendance of only two men at the hoppers. “ The stone 
breakers used are of the Baxter, Marsden, Blake, and 
improved Blake types driven by: steam, except at Rubis- 
law Quarry, where electricity is the motive power. Every 
quarry has its own workshop, the essential feature being 
asmithy. The maintenance of the whole quarry plant 
and tools is undertaken by the workshops, and, as most 
of the quarries are situated far from Aberdeen, it is 
essential that a breakdown can be dealt with on the spot. 
The quarrying operations at the whole of the Aberdeen- 
shire quarries, with the exception of Rubislaw Quarry, 
are carried out by steam power, and the supply is 
obtained in most cases from a central boiler-house 
situated on the quarry bank. 

The best of the discussion was provided by Mr. 
Reavell, of Ipswich, who asked why steam was so 
largely used in quarries, and suggested thai compressed 
air or electricity, or the two in combination, might with 
advantage take thé place of an agent like steam, which 
was liable to great losses from condensation. He con- 
sidered a good method would be in some cases to 
generate electricity at the quarry itself in a central 
station and transmit it to portable electric air compres- 
sors which could drive gangs of tools. He asked also if it 
would not be possible to save some of the power lost in 
working inclines by arranging the rope pulleys to drive 
air compressors. This had been done in some works of 
which he had knowledge with marked success. 

Mr. Gledhill, of Halifax, asked for the price of coal at 
the quarries, and the price of electricity bought by the 
Rubislaw Quarries from the Corporation. 

Mr. Arthur Tannett Walker repeated this question. 
Mr. Barr asked why granite was imported into Aberdeen, 
and Mr. Twinberrow criticised the gear used for working 
the inclines. He mentioned that in one plant he had 
constructed, air compressors had been driven in the 
manner spoken of by Mr. Reavell. 

Mr. Simpson, in reply, said that quarrying had grown 
up slowly in Aberdeen, and that when it was started 
steam was alone available. Now other powers were 
coming in, but the quarry masters found it a hard matter 
to make both ends meet, and were not prepared to go to 
the expense of installing new plant. Rubislaw was close 
to the city, and could get its supply of electricity from 
the Corporation, but the other large quarries were many 
miles distant. They could not take town supply, and could 
not afford to put down central stations of their own. In 
small quarries the length of steam pipes was not great, and 
the loss was therefore slight. It was the same thing with 
rope inclines. The quarries could not afford to make 
them in the best and most scientific way. They, as a 
rule, used up old pulleys and parts, which would other- 
rise go to the scrap heap, to rig up their inclines. The 
Norwegian granites were soft and prettily coloured, and 
for that reason were imported, but their entrance was 
making it still harder for the Aberdeen quarry masters, 
and he suggested that a protective tariff would not be 
without its advantages. 

The third paper was on “ Cableways Used on Shipbuild- 
ing Berths,” and was by Mr. John M. Henderson, of 
Aberdeen. He said that in 1906, at the spring meeting 
of the Institution of Naval Architects in London, a paper 
dealing with the system of cableways described was read 
by Mr. J. L. Twaddell, of Palmer’s Shipbuilding and Iron 
Company, Jarrow-on-Tyne. At that time the first 
plant, serving a berth on which the battleship Lord 
Nelson was built, had been completed in the Jarrow 
Yard. This was described in Tue EnGingER of January 
19th, 1906. Since then two larger berths in the same 
yard have been equipped in a like manner by the 
author’s firm. 

The conditions at Jarrow are generally similar to those 
in other large shipbuilding yards, and the suggestion that 
a system of overhead cables and trolleys might be applied 
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to shipbuilding berths was made in the form of an 
inquiry from Messrs. Palmer’s Company. Broadly, the 
problem was (1) to suspend the steel cables 100ft. or 
more above the ground in.such a way that a’ useful 
load of several tons could be handled; (2) to. provide 
for moving the load transversely, in addition to raising 
and lowering and running it from end to end of the 
berth; (8) to place the operator where he would have 
the best view, and therefore the most eflicient com- 
mand of his work. It was also stipulated that elec- 
tricity should be the motive power. 

The first berth to be covered is a rectangle 500ft. 
long and 100ft. wide; the second and third berths are 
700ft. long and are each 75ft. wide. The second gear, 
which, except that it is larger, has four load-handling 
units instead of three, as in the other, and in certain 
details, is like the first one, which was illustrated in the 
issue of THE ENGINBER already referred to. 

The anchorages at the river end are well out 
on the foreshore, and at the upper end are put below 
ground, leaving only the vertical wires as an obstruction. 
There ere also two steel rope stays, one at each side. 
connectiag the heads of the upper and lower pillars on 
the port and starboard sides of the berth, so that, 
although practically in equilibrium, the structures of the 
cableways are secured by these stays and guys so as to 
be free of any movement. 

Both ends of each main cable are attached to a 
carriage which travels on rails fixed on the outer side 
of the upper and lower girders. They are made of 
steel framing, and are carried on four rail wheels. The 
four wheels are driven by an enclosed reversible motor 
of 12 brake horse-power geared through worm and spur 
gear to the two axles on which the wheels are keyed. 
The motor on both end carriages of each cableway is 
controlled simultaneously by the operator on the load 
carriage from any point along the cable; that is, the 
movement of the cableway to port or starboard is regu- 
lated by the attendant in the cage. 

The load carriages or trolleys on the second gear are 
also of steel framing, with a suitable cage for accommo- 
dating the operator, and covered in with an awning 
carried on wrought iron stanchions. Each of the carriages 
carries a 35 brake horse-power enclosed reversible 
motor, from which power for both the hoisting and 
travelling motions is derived. The longitudinal move- 
ment of the carriage is obtained through friction and 
spur gearing from the electric motor to a travelling 
motion shaft on which two rope drums are keyed, one 
at each end. Two wire ropes are stretched from end 
to end of each cableway, each of the ropes being 
wound on its drum a sufficient number of times to pre- 
vent slip in the opposite direction to that in which the 
carriage is travelling. The hoisting motion is obtained 
through friction and spur gearing to a drum running 
loose on a hollow steel shaft. The load is lifted through 
four parts of wire rope and a hoisting block, the purchase 
being doubled by the block. Mechanical friction foot- 
brakes are fitted to both longitudinal travelling and 
lowering motions, the operating levers being conveniently 
arranged in the cage. 

The speeds are:—Of longitudinal travel, about 500ft. 
per minute; hoisting 3 tons, 100ft. per minute, and 
lighter loads at somewhat higher speeds. The speed 
of cross travelling is 25ft. per minute or thereby. 

The gradient of the main cables, irrespective of sag, 
is the same as that of the ground. In a length of 
700ft. the sag is about 22ft., and in cases like that at 
Jarrow, where all materials are brought to the end of the 
berth, the load descends by its own weight, after 
being hoisted to the required position over the struc- 
ture of the vessel. The return journey of the 
carriage is made when it is light, thus minimising 
the power required. In such an outfit the importance 
of the main cables makes it imperative that great con- 
sideration should be given to them. The wire of which 
they are composed was specially drawn, and has a 
tensile breaking strain of 75 to 80 tons per square inch, 
with an elongation of 20 per cent. in a length of Sin. 

Special collecting gear and connections are provided on 
each load carriage for the purpose of contact, and the 
chief point of difference between the first and second 
plants lies in the arrangement of the bare conductors for 
supplying energy to the load carriage motor and control 
of the end carriages. On the first cableway they are 
arranged in a vertical plane, and six wires are used in 
two sets of three on each side of the load carriage, these 
being stretched as tightly as possible between the two 
end carriages. The collectors on the load carriage are of 
the sliding contact type, and rigidly attached to each side 
of it. It was thought that this method could be improved 
upon, as there is a certain amount of trouble in making 
the sag of the copper wires correspond with that of the 
others. In the second plant the wires have accordingly 
been arranged in a horizontal plane and their number 
reduced to five. There are in addition two supporting 
steel ropes at each side. The supporting cables are 
spaced apart by steel distance pieces, into the upper side 
of which insulator bolts of tramway pattern are fixed to 
carry the ears for holding the trolley wires. The distance 
pieces are spaced at 85ft. centres, and give a particularly 
rigid construction to the conducting wires. On the upper 
surface of the wires a bogie is placed which is provided 
with wheels for running on the supporting cables, and 
also for making contact with the trolley wires. Separate 
flexible cables are brought down from this bogie to the 
load carriage, but the pull on the bogie is taken up by 
separate steel cable connections between it and the load 
carriage. This arrangement, suggested by Messrs. 
Palmer’s, and carried out by the author’s firm, has been 
found to answer admirably in all conditions of weather. 
The bogie and control wires can be reached from the roof 
of the load carriage, a special platform being provided 
for this purpose. 

The motors are all of the enclosed type, designed 
to suit the gencrating plant of the yard, which is threce- 





phase alternating current, voltage 440, with a periodicity 
of 30 per second. 

As to the general utility of the system, experience has 
proved its excellence; indeed, certain features, which 
before the first gear was put into operation gave some 
anxiety, have since been found of benefit. . For instance, 
it was thought that a load suspended on a wire of 500ft. 
in length would have a tendency to surge vertically, and 
might make it difficult to place plates in the exact position 
required. In actual practice this fear was soon dispelled ; 
as a matter of fact, it is found to be a distinct advantage 
to have the plate or piece of material, while being lowered 
into position, suspended in a more or less elastic fashion, 
as is the case in a cableway. Take, for instance, a shell 
plate ; it is only necessary to bring the plate to within an 
inch or two of its position, and the end of a spanner 
passed through a hole in the plate and the corresponding 
hole in the frame pinches it into place; whereas, in the 
case of a rigid crane, the plate would have to be 
manceuvred into its exact position by the craneman. 
Another point which gave some concern before the gear 
was operated was whether, when a load was suspended, 
say, towards one end of a cableway, and it was found 
necessary to move it transversely, the two end carriages 
would move in unison. This, after adjustment of the 
motor resistances in the end carriages, has been quite 
satisfactory, no trouble in this direction ever arising. 

Particulars of both equipments of cableways are con- 
tained in the following table :— 
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of main 
cables. 
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Inches. 
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278 


Tons. 


Inches. 
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Inches. | 
Ist gear 7} 
2nd gear 8} 200 456 





Owing to lack of time the discussion on this paper was 
postponed till the next day. We shall report it in our 
next issue. Luncheon was then taken in the College 
Dining Rooms. 

In the afternoon there were various excursions in which 
the members took part. One of these included a drive 
round the docks and to the Girdleness Lighthouse. A 


on two miles of overhead rails, and the machinery is 
driven by twenty electric motors. The area covered by 
roofs is 8 acres. The foundry is 260ft. long and 114ft. 
wide, being divided in its width into five bays. There are 
two cupolas, which melt 9 tons and 6 tons per hour 
respectively, the shop pr capable of an output of 
100 tons of castings per week. 

The turning shop is connected with the foundry by 
lines of rails, and is equipped with shafting lathes, milling 
machines, keyway slotters, shaft key-grooving machines, 
boring and turning mills, &c. These machines are all 
driven off four lines of shafting, each divided and operated 
by two electric motors. 

The works—of which we give a series of views and 
a plan—are connected with the Caledonian Railway 
| Company’s main line. They are conveniently situated 
| for the transit of raw materials and finished work by 
| water as well as by rail. 
| Another excursion was to Inverurie, and here again the 
| party was divided, part visiting the locomotive works of 
| the Great North of Scotland Railway and part the paper 
| mills of Messrs. Thomas Tait and Sons. 
| The Great North of Scotland Railway works are 
| situated at the north end of the burgh of Inverurie, 
| to the west of the main line, and cover a site of about 
| 24 acres in extent. The workshops consist of five 
| separate blocks. The boiler, erecting and machine shops, 
| along with the power house, constitute one block; the 
| blacksmiths’, coppersmiths’, brass moulders’ and tin- 
| smiths’ shops, with the tire furnace shed and blower 

room, form a second block; the carriage builders, pattern- 
makers and joiners, a third block ; the painters, trimmers, 
| and electricians a fourth block; and the pattern store, a 
| detached building, a fifth block. The boiler, erecting and 
| machine shops form the southernmost block of buildings, 
|and measure over 289ft. by 270ft. The boiler shop 
machines are driven by a 20 brake horse-power electrical 
|motor. The large shearing and punching machines, 
| plate-bending machine, and cold saw are driven by an 
| independent motor connected to the shafting by a 
| Renolds chain. There is also a compressed-air service 
| throughout this shop, from which are worked the various 
pneumatic drills, rivet heaters, and riveting hammers. 
The whole of the south bay is served by a 15-ton three- 
| motor single-crab electric crane of 50ft. span and 20ft. 
| total lift. 
| The erecting shop occupies the north bay and half of 
| the middle bay. It contains twenty pits, including the 
| “ through " road, which has one continuous pit the whole 
| width of the boiler and erecting shops. Fifteen of the 
| pits are in the north bay, and are served by a 60-ton 
electric crane, which has a span of 50ft. between rail 
| centres. The crane has two 30-ton hoisting crabs, each 
| of which has an auxiliary 5-ton hoist. The machine shop, 





portion of this party visited the fish hatchery at the | which is to the north of and adjoining the erecting shop, 


Marine Laboratory. Others visited the Craiginches 
Ironworks of Messrs. Harper’s. The Marine Laboratory, 
in which part of the scientific fishery investigations of 
the Fishery Board is carried on, consists of a small brick 
building containing concrete and plate glass tanks. The 


hatchery for sea fishes consists of:—(1) A hatching | 


house equipped with hatching apparatus in which the 
fertilised eggs are retained till the young fish hatch out; 
(2) an engine and pump-house for the circulation of 
sea water, Worthington brass-lined pumps being 
employed; and (8) a large concrete reservoir for sea 
water, and a large sunk tidal pond in which the fishes 
are kept. The fish dealt with is the plaice. At the 
spawning season—from Janu to May—the eggs 
are shed into the water of the tidal pond. They are 
collected by means of fine-meshed nets, and transferred 
to the hatching apparatus, and the fry, after hatching, 
are placed in the sea. 
operations go on thus extends from January to May. 
Harper’s Craiginches Ironworks are situated on the 
south side of the river Dee. The leading manufactures 


The period during which hatching 


| has two bays, and is 266ft. long by 98ft. wide. Portions 
| of the south bay are partitioned off as power house, 
| accumulator room, tool store, drawing store, and fore- 
| man’s office, the remainder being arranged as a fitting 
| and finishing shop. 

The power-house has a floor space of over 1640 square 
feet, and is equipped with two sets of Belliss compound 
engines running at 400 revolutions per minute, direct- 
coupled to 100-unit continuous current Siemens dynamos; 
and a smaller set consisting of a Belliss compound engine 
direct-coupled to a compound wound 36-unit Parker 
dynamo running at 575 revolutions per minute, for charg- 
ing the storage cells. Atthe north-east corner of the 
house, on a projecting wall 3}ft. thick, so built to receive 
it, is mounted a double-cylinder Tangye “ Cornwall” wall 
engine, with 12in. by 24in. cylinders and running at 100 
revolutions per minute. On the west side is a “ Sentinel” 
vertical compound air compressor with receiver, «c., for 
supplying the pneumatic mains at 100 lb. pressure. The 
central ose aa is situated against the north-east 
corner of the machine shop. There are in it at present 








== Sl - es 
o a a c 


Oo =] 
Stores 


Moulding 
Boxes 





a 


f@uipnzibuc 


tae] 


q 


is 
o o 
tr 
> tt 


oo che 
a‘ 


JoinBry 


w 





o Oo oa 


Foundry 
ao oOo 2 














Turner otfice™- 
o 6 o Joa-oe 

- g 
: a 





° 


o 


oa 


Oo 


eo so 
o oa 


a 














ae Store ortice} | 


A) 
Sto 





“TFeate orrice jie 

















Ground Plan 











OO we “ ak Side | 
Cross Section 


Tur Encineer’ 
#50 W 20 20 W@W Sb 


100 





ee 


CRAIGINCHES IRONWORKS, ABERDEEN 


are rope and belt pulleys and fiy-wheels, tooth gearing, 
steel shafting, bearings and their supporting fixings, and 
generally all accessories required for the transmission of 
power. The shops are lighted by fifty-five arc lamps, and 
are served by twenty-cight travelling cranes, which work 


four locomotive type boilers working at 140 lb. pressure. 
| Inthe smithy there are the usual steam hammers, a 
| spring furnace, a 24in. double floor grinding machine, and 
'a nut and bolt machine. The tire furnace shed and 
blower room is situated in the north-cast corner of the 
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smithy block, part being partitioned off as a blower room. , fitted to discharge into the main drain. Throughout the 
An axle guard and link-bending machine are situated | worxs standpipes are placed in prominent positions, while 
here. The carriage and wagon shop measures 362ft. by | fire plugs are fitted in the yards. There is in connection 
182ft. 8in. The roof is of the saw-tooth pattern with | with the works a thoroughly organised and equipped fire 
lights to the north, and is supported on ten columns. | brigade. The population of Inverurie has, since these 
The machines are grouped in the north-west portion of | works were opened, increased by about 1200. Seven 
the building, and driven by a 50 brake horse-power | blocks of houses for workmen have been erected, each 
electric motor. | block containing accommodation for sixteen families. 


Three services of water pipes are laid throughout the | All are provided with the most modern conveniences, and | 


works, one from the Inverurie town supply for drinking | electrically lighted, the current being obtained from the 
purposes; the other two services are taken from the | railway works. A considerable area of ground belonging 
company’s supply at Polinar, about 2} miles to the south- | to the company is set aside for and used by the men as 
west of the works. Of the two supplies last mentioned, | garden plots; in addition there is a large park, also a 
one is for general requirements, the other being reserved | hall and rooms for recreation purposes. — Evening tech- 
for use in case of fire. The lines of piping are laid so | nical classes are provided during the winter season for 
that any point in the service can be reached by two | the engineer apprentices, and in connection with the 
routes, and cocks are provided so that any circuit can be | works are dramatic, musical, and ambulance societies. 

isolated for repair, without interrupting the other parts | The Inverurie paper mills of Messrs. Thomas Tait and 
of the system. The main pipe is 4in. in diameter, and | Sons were started in 1860 by the late Mr. Thomas Tait, 
the branches 8in. in diameter, and the flushing cocks are ' of Crichie, Kintore. They are situated on the banks of 





the river Don, 1} miles from Inverurie. The power is 
obtained from water and steam. Previous to the con- 
struction of the Great North of Scotland Railway there 
was a canal between Inverurie and Aberdeen, and part 
of this canal was obtained as mill lade by Mr. Tait, he 
| having previously done an extensive business in meat and 
bones at Inverurie. At first rags only were used. 
Afterwards esparto was and continues to be used. 
Experiments were carried out with wood in 1870, and a 
new mi!] to make paper with this material was built in 
1885. Instead of importing pulp, as is usual, the pulp 
is made from the raw logs. The grades manufactured 
are :—Tub-sized drawing and writing papers, magazine 
printing papers, music, wall and duplicating papers. 
Among the specialities are type-writing papers, “Silver 
Linen,” and the finest papers suitable for duplicating 
drawings, circular letters, &c., in unlimited numbers 
| without the use of the blue-print process. 

In the evening the annual banquet was held in the 
| Town and County Hall, and after it a reception was held 
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in the Trinity Hall by Lady Lyon and the Ladies’ 
Committee. 
On the Wednesday three other papers were read and 


discussed m the morning. These were “Portable Pneu- 


matic Tools,” by Mr. Herbert Bing, of Fraserburgh ; 
“An Electrically - controlled Single-lever Testing 
Machine,” by Mr. C. E. Larard; and “ Observations on 
Present-day Practice in Jute Preparing and Spinning,” 
by Mr. D. J. MacDonald, of Dundee. We commence the 
reprinting of Mr. Larard’s paper in the present issue, 
but the discussion on it, and the consideration of the 
other papers, we leave till next week. 








THE GERMAN STEEL SYNDICATE. 


Tue third annual report of the German Steel Syndicate, 
which deals with the completion of the first period of the 
existence of this combination prior to its recent renewal 
for a term of five years, has just been issued. It refers 
solely tothe particular branches represented by what are 
known as the A class of products, which comprise blooms, 
billets, and other forms of partly manufactured steel, 
railway material, and shapes. But in order to under- 
stand properly the situation of affairs it is necessary to 
add the second or B class of products, which include 
bars, plates and sheets, rods, tubes, forgings and castings, 
and other manufactures. The following table shows the 
augmentation in the aggregate production allotted to the 
constituent works since the formation of the Syndicate in 
March, 1904 :— 

Allotments in 
A products. 
Tons. 

4,614,225 
5,139,314 


Total 
Allotments. 
Tons, 
8,015,950 
8,952,036 


Allotments in 
B products, 
Tons. 
3,401,725 

‘ 3,812,722 
5,845,445 4,501,377 10,346,822 
6,054,084 5,817,533 11,871,617 


It will be observed that the increase in the aggregate 
production under the control of the Syndicate amounted 
to 2,300,000 tons in April, 1906, and a further advance 
took place in April of the present year on the prolonga- 
tion of the organisation, whilst certain additions to be 
made this year will bring the figures up to fully 
12,000,000 tons. It is also essential to explain that the 
B products, which will be noticed to have increased 
in a greater proportion than the A class, are disposed of 
by the constituent works themselves at the prices which 
suit their convenience, whereas the semi-finished steel, 
railway material and shapes forming the other group, are 
sold by the Syndicate itself on behalf of the members. It 
is owing to this fact that the annual report only deals 
with the business transacted in the A class of com- 
modities. 

The report, which covers the period from April 1st, 1906, 
to March 31st, 1907, states that the year was characterised 
by a constantly increasing demand, which provided work 
for the constituents in excess of the productive capacity, 
and frequently led to an expansion in the allotments. 
At times the pressure of the demand was so great as to 
have prompted still higher prices, but the Syndicate, it is 
observed, continued its policy of moderation in the fixing 
of prices. Having regard to the dearness of raw mate- 
rials and the rise in wages, the prites of partly manufac- 
tured steel and shapes for the inland market were 
raised by 15s. per ton in each case by three instalments 
of 5s. each, although these additions did not become 
operative all at once, as consumers-had already covered 
themselves for one or two quarters. As far as railway 
material is concerned, the report remarks that the prices 
for the State railways -were fixed by contract, whereas 
private home consumers and export customers had to pay 
much higher rates. The average-proceeds on the home 
and foreign trade were considerably greater per ton than 
in the preceding year. It would have. been possible to 
have carried out a larger volume’ of business had it not 
been for the shortage of special railway trucks. This 
was particularly noticeable towards the close of the year, 
and which, if continued, would be fatal to the foreign 
trade, which has to meet competition affording prompt 
delivery. The aggregate sales of the Syndicate in A 
products in the past two years are shown below, together 
with separate figures for the inland and export markets :— 

Aggregate turnover in 

1906-07. 1905-06 

Tons. Tons, 
1,795,328 1,996,779 
2,033 237 1,735,344 
1,928,232 1,739,715 


Partly manufactured steel 
Railway material an 
Shapes... ae 





Total 


1906-07. 


Semi-finished steel ... 
Railway material 
Shapes . 


5,790,797 
Inland trade. 
Tons. 
1,464,449 
1,363,488 
1,435,375 


5,471,838 
Export trade. 
ons. 
330,879 
669,749 
492 857 
1,493,485 
Export trade. 
Tons. 


1,449 861 546,918 
1,157,995... 577,349 
1,274,689 ... 465,026 


4,263,312 


Total soo 
Inland trade. 


1905-06. 


Semi-finished steel ... 
Railway material 
Shapes... 





Total 3,882,545 1,589,293 


The tables represent an increase of 284,959 tons in the 
aggregate volume of business during 1906-07 as compared 
with the preceding year. This additional quantity was 
not only absorbed by the inland market, but the latter 
also caused a shrinkage in the exports affected by the 
Syndicate, which amounted to 1,493,485 tons as contrasted 
with 1,589,293 tons in 1905-06, being a reduction of 
95,808 tons. The decline of 216,000 tons in the exports of 
semi-finished steel, which it was not found necessary to 
dump in other countries to the same extent as in previous 
years, is remarkable; but against this there was an 
increase of 92,000 tons in the exports of railway material 
and of 27,000 tons in the quantity of shapes forwarded to 





other countries. Altogether the Steel Syndicate had 
a very satisfactory year, and the constituent works have 
participated in the improvement in proportion to their 
respective allotments. 








EXPLOSIVES. 


Tue thirty-first annual report of his Majesty’s Inspector of 
Explosives, which is for the year 1906, has recently been 
issued. A perusal of the accidents section shows that 
the number of accidents by fire or explosion of which the 
department has had cognisance during the year was 379, 
causing, so far as is known, 55 deaths, and injuring 395 
persons. The total number of accidents shows an_ increase, 
namely, 379 against 341 for the previous year, and is above 
the average for the last ten years. The number of deaths is 
also above the number for 1905, namely, 55 against 50, and is 
slightly more than the decennial average, 52:3. The number 
of persons injured during 1906 was 395, as against 348 in 
1905, which is considerably above the average, 322°8, and is 
also above the 390 of the last six years. Up to the year 1900, 
however, the instructions of the department were that it was 
not necessary to report purely mining accidents with gun- 
powder, except in cases where it appeared that the accident 
was of a character to call for investigation by the department, 
or to afford information likely to be of value. In 1900 fresh 
instructions were issued to the effect that the department was 
to report all accidents with explosives, and since that date 
this has accordingly been done. This alteration therefore 
necessarily has the effect of making the figures higher than 
they were before 1901. 

The accounts given of various accidents originating from 
numerous different causes afford many useful object lessons, 
and a brief review of some of them may prove of interest. 
One accident in a gunpowder factory is reported as being due 
to the action of a millman in using a bronze hammer for the 
purpose of removing incrustation from the bed of a mill. In 
doing this he committed no less than four breaches of rules. 
It is stated that particulars of the accident were sent to every 
gunpowder manufacturer in the country, and it was suggested 
that they should bring the particulars to the notice of every 
millman in their employ in order that they might see the 
necessity for observing rules with scrupulous exactness. 
Another gunpowder explosion worthy of mention occurred in 
a corning-house at the Blackbeck Gunpowder Factory on the 
30th April. On investigation after the catastrophe, it was 
found that a key used to secure a pinion to a shaft in the 
corning machine had become so worn and burred that it did 
not fit the key-way accurately, and knocking must have 
occurred in consequence. The blows so arising are believed 
to have ignited the film of powder dust, which was presumed 
to have found its way into the undue clearance between the 
key and key-way. 

Among the other gunpowder accidents reported is one which 
also occurred in another Westmorland factory, and was due 
to the action of lightning. Fortunately, it occurred at 
night, and no lives were lost. Two accidents are reported at 
Ardeer in the manufacture of ballistite. In each case the 
explosive ignited in the operation of rolling, and in both 
instances the man in charge escaped, but failed to turn on 
the drenchers designed to extinguish such fires, with the 
result that the other compartments were involved. In one 
instance 400 1b. of ballistite were consumed, and in the other 
5201b. Curiously, the damage done to the building in the 
latter case was comparatively slight. Four accidents 
occurred during the year in the manufacture of nitro- 
glycerine ; none, however, resulted in serious consequences. 

One of the most striking narratives is that which shows 
the extreme difficulty of absolutely preventing the introduc- 
tion of matches into a factory. At the works of Nobel’s 
Explosives, Limited, the head of a match was carried on the 
bottom of a box into a danger building, and escaped the 
notice of the examiner. Un moving the box on the table, a 
crack was heard and a small flame seen. Subsequent 
examination revealed a sinall piece of red match composition 
still adhering to the box. The box was made in a building 
outside the factory, where the factory rules were not enforced. 
A somewhat mysterious accident is reported to have occurred 
at the Westmorland factory of the Nitrates Explosives Com- 
pany, Limited. A fire broke out in the mixing-house, where 
about 2001b. of Titanite had been mixed and placed in air- 
tight drums about three-quarters of an hour before the out- 
break. No one was present in the building when the fire 
started. Subsequent experiments have not revealed any 
tendency to spontaneous ignition of the explosive when 
freshly mixed, and no other probable cause has presented 
itself, consequently the affair remains a mystery. At the 
Cotton Powder Company, Kent, about 14 Ib. of detonator 
composition exploded spontaneously, owing to the direct rays 
of the sun. The composition had been left to dry in a drying 
house. Contrary to orders the blind had been drawn up, 
although the sun was unusually hot and bright. At about 
12.35 p.m., just as the man in charge was approaching the 
building after his dinner, the shed was blown to pieces. The 
composition contained a proportion of nitro-cotton which 
might account for its instability. There were five accidents 
in the manufacture of percussion caps during the year, but 
fortunately they were all without fatal results. In one case 
a mixture of cap composition exploded in a ‘jelly bag” 
mixing machine, but did no damage. In two other cases a 
plate of caps exploded during charging, and in both the 
remaining cases the explosions occurred in connection with 
caps set aside for destruction. It is mentioned that accidents 
originating from the latter are due to misguided attempts to 
destroy waster caps by means of water, and it seems that the 
best method of effecting such destruction is by burning the 
caps off in small numbers in a muffle or furnace; it is also 
stated that one firm is known to pack their waster caps in 
sawdust in cardboard boxes, these boxes being destroyed one 
at a time in a furnace. This method is said to be very safe, 
as the caps fire singly, as any loose fulminate is absorbed and 
diluted by the sawdust. Two accidents are reported in con- 
nection with the manufacture of safety fuse, one of which 
was an unimportant fire, and the other was of a much more 
serious nature, as it resulted in the death of two work girls 
and injury to two others. In this case some gunpowder 
spilt on the floor of a spinning room became ignited from 
some cause which has not definitely been ascertained, although 
it is thought probable that the fall of a steel knife may have 
originated the ignition. The semi-manufactured fuse in the 
room caught fire, and before the workpeople could escape two 
of them were so severely burnt that they eventually 
succumbed to their injuries. Six accidents occurred in the 
manufacture of detonators, five of which occurred whilst the 
press-plate was being moved into position in the press. This 





operation being performed mechanically whilst the operator 
is under cover, no se. was inflicted in any case. The 
sixth accident occurred while a man was engaged in removing 
a detonator from a jig in which it had jammed owing to 
bulging in the press. Believing that he had removed all the 
fulminate, he proceeded to cut off the bottom of the tube, 
when an explosion occurred which injured his eyes. 

There were three accidents in firework factories during the 
year, one of which proved fatal. In the latter case the senior 
of four brothers owning a firework factory was engaged in 
filling a small case with an experimental mixture. For this 
purpose he was using a thin brass funnel and a brass wire. 
The composition in the funnel exploded with fatal results. 
It is said that probably not more than 2 oz. exploded, and 
of this but a fraction would have been in the funnel. The 
composition was found to be a mixture of chlorate of potash, 
aluminium and realgar. This mixture is unduly sensitive to 
friction, and great care should have been exercised in 
handling it. 

The accidents here catalogued are some of the principal 
and most curious which occurred in factories where explosives 
are actually made. The sections of the report dealing with 
accidents in keeping, in use, and miscellaneous, besides the 
section devoted to foreign accidents, also afford many lessons 
of the utmost importance to persons responsible for the 
handling cf explosives. 








THE BRITISH ASSOCIATION. 


Tur meetings of the British Association opened at 
Leicester on Thursday. The general President this 
year is Sir David Gill, whose address naturally was 
devoted almost entirely to astronomical questions. The 
conclusion of it runs as follows :— 


The ancient philosophers were confident in the adequacy of 
their intellectual powers alone to determine the laws of human 
thought and regulate the actions of their fellow-men, and they did 
not hesitate to employ the same unsupported means for the solution 
of the riddle of the universe. Every school of philosophy was 
agreed that some object which they could see was a fixed centre of 
the universe, and the battle was fought as to what that centre was. 
The absence of facts, their entire ignorance of methods of exact 
measurement, did not daunt them, and the question furnished 
them a subject of dispute and fruitless occupation for twenty-tive 
centuries. 

But astronomers now recognise that Bradley’s meridian observa- 
tions at Greenwich, made only 150 years ago, have contributed 
more to the advancement of sidereal astronomy than all the specula- 
tions of preceding centuries. They have learned the lesson that 
buman knowledge in the slowly developing phenomena of sidereal 
astronomy must be content to progress by the accumulating 
labours of successive generations of men; that progress will be 
measured for generations yet to come more by the amount of 
honest, well-directed, and systematically discussed observation 
than by the most brilliant speculation ; and that, in observation, 
concentrated systematic effort on a special thoughtfully selected 
problem will be of more avail than the most brilliant but discon- 
nected work. 

By these means we shall learn more and more of the wonders 
that surround us, and recognise our limitations when measurement 
and facts fail us. 

Huggins’s spectroscope has shown that many nebul are not stars 
at all; that many well-condensed nebul, as well as vast patches 
of nebulous light in the sky, are but inchoate masses of luminous 
gas. Evidence upon evidence has accumulated to show that such 
nebule consist of the matter out of which stars—/.¢ , suns—have 
been and are being evolved. The different types of star spectra form 
such a complete and gradual sequence—from simple spectra 
resembling those of nebuliew ouwards through types of gradually 
increasing complexity- as to suggest that we have before us, 
written in the cryptograms of these spectra, the complete story of 
the evolution of suns from’ the inchoate nebula onwards to the 
most active sun—like our own—and then downward to the almost 
heatless and invisible ball. The period during which human life 
has existed on our globe is probably too short-—-even if our first 
parents had begun the work—to afford observational proof of such 
a cycle of change in any particular star; but the fact of such 
evolution, with the evidence before us, can hardly be doubted. | 
most fully believe that, when the modifications of terrestrial spectra 
under sufficiently varied conditions of temperature, pressure, and 
environment have been further studied, this conclusion will be 
greatly strengthened. But in this study we must have regard also 
to the spectra of the stars themselres. The stars are the crucibles 
of the Creator. There we see matter under conditions of tempera- 
ture and pressure and environment, the variety of which we cannot 
hope to emulate in our laboratories, and on a scale of magnitude 
beside which the proportion of our greatest experiment is less than 
that of the drop to the ocean. The spectroscopic astronomer has 
to thank the physicist and the chemist for the foundation of his 
science, but the time is coming—we almost see it now—-when the 
astronomer will repay the debt by wide-reaching contributions t» 
the very fundamenta of chemical science. 

By patient, long-continued’ labour in the minute sifting of 
numerical results,.the grand discovery had been made that a great 

rt of space, so far as we have visible knowledge of it, is occupied 
by two majestic streams of stars travelling in opposite directions. 
Accurate and minute measurement has given us some vertain 
knowledge as to the distances of the stars within a certain limited 
portion of space, and in the cryptograms of their spectra has been 
deciphered the amazing truth that the stars of both streams are 
alike in design, alike in chemical constitution, and alike in process 
of development. 

But whence have come the two vast streams of matter out of 
which have been evolved these stars that now move through space 
in such majestic procession ! 

The hundreds of millions of stars that comprise these streams, 
are they the sole ponderable occupants of space’ However vast 
may be the system to which they belong, that system itself is but 
a speck in illimitable space ; may it not be but one of millions of 
such systems that pervade the infinite / 

We do not know. 

‘*Canst thou by searching find out God? Canst thou find out 
the Almighty unto perfection?” 

We shall deal with the work of the Engineering Section, 
under the presidency of Dr. Silvanus P. Thompson, in 
a future issue. 








Tue preamble of the North British Railway Bill to 
authorise the construction of a new dock at Methil has been 
declared to be proved by the Select Committee of the House of 
Commons. The opposition to the measure was withdrawn, and 
the parties had come to terms, the opposition including several 
companies, coalowners, and traders of Fifeshire. After some dis- 
cussion a clause was inserted in the Bill to ensure that Fife coal- 
masters should be provided with all necessary facilities at the new 
dock. Another clause provided for compensation being paid to 
Mr. Wemyss and the Wemyss Collieries Trust and the Wemyss 
Coal Company for coal left unworked at the docks. A further 
clause. was also agreed to providing that if the railway company 
increased any rates, the Railway and Canal Commissioners should 
have power to hear any complaints against such increase. 
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RAILWAY MATTERS. 


Tur North-Eastern Railway Company is experimenting 
with a new ticket-dating machine. Instead of marking the date 
with ink the machine indents it in the ticket. This system is in 
operation on some of the continental railways. 


Tue construction of an electric tramway between 
Chofu and Shimonoseki, Japan—about five miles—is under con- 
sideration, as well as one between Moji and Kokura. Gasworks 
and waterworks are also to be started at Moji. 


Accorp1NG to the Engineering News, a railroad bridge 
collapsed and fell into the small stream which it spanned five 
minutes after a passenger train from Indianapolis on the Michigan 
division of the Big Four Railroad had passed over it on July 8th. 


Tue Board of Trade have recently confirmed the 
undermentioned Order made by the Light Railway Commis- 
sioners :—East Sussex Light Railway (Extension of Time and 
Amendment) Order, 1907, amending the East Sussex Light Rail- 
way Orders, 1901 and 1905, 


Tur Diario of 19th June contains a copy of a law modi- 
fying a contract entered into with the North-Western Railway of 
Brazil for the construction of a line between Bahurti and Cuyabé. 
Materials for the building of this line and coal needed for its work- 
ing may be imported free of duty. 


Durine the past year a tramway system covering 
25 miles of road has been commenced in Shanghai. The concession 
has been granted to a British firm, which will sell on completion to a 
syndicate of British capitalists, and it is expected that a public 
company will eventually be formed. 


On the Pennsylvania Railroad’s lines east of Pitts- 
burgh there are required 952 more locomotives than passenger cars 
to handle the traffic offered, according to the annual report of the 
general manager just issued. There are in service upon these 
lines 4099 locomotives and 3147 passenger cars. 


Ar the shops of the Pennsylvania Railroad during 
1906 there were built 235 locomotives, 149 passenger cars, 2124 
freight cars, and 76 maintenance of way equipment cars. Of the 
locomotives owned about 90 per cent. are kept in service while the 
remaining 10 per cent. undergo repairs in the shops. 


Tur London Underground Electric Railways Com- 
mittee has received permission from the Hampstead Borough 
Council to fix small direction notices to the Hampstead Tube to 
two or three lamp-posts in the vicinity of Hampstead, Belsize Park. 
and Chalk Farm stations upon payment of £1 per annum for each 
notice. 

Ir is reported that the work of constructing the tram- 
way extension from Stonebridge to Wembley has been com- 
menced. Owing to difficulties with the frontagers in connection 
with the widening of the first part of the route, the piece between 
the Stonebridge terminus and Dead Man’s Hill has not yet been 
touched. 


A steam locomotive on a run between Munich and 
Augsburg recently, it is said, drew a load of 150 tons, and developed 
2000 horse-power, attaining a maximum speed of 154-5 kiloms., 
or over 95 miles per hour, and the whole journey of 40 miles was 
performed at an average speed of 130 kiloms., or nearly 81 miles 
per hour. 


On Sunday night, July 28th, whilst a goods train was 
journeying from Newry to Portadown, a cow ran on the line. 
‘The engine cut the cow to pieces, but the impact caused the train 
to leave the metals, and twelve wagons fell down an embankment, 
most of them being smashed. The permanent way was also badly 
damaged, and the guard was injured. 


ConsIDERABLE trouble from interference with adjacent 
telephone lines has, it is said, been experienced by the recently 
finished single-phase railroads in Indiana. In a number of cases a 
telephone company has found it necessary to remove wires which 
were parallel to a single-phase line. Experiments are now being 
carried out to determine the cause of the interference. 


DamaGes to the extent of over £20,000 were recently 
awarded against the New York Central and Hudson River Railroad 
Company for the death of a :nan who was killed in an accident at 
Van Courtlandt Park, in June, 1904. This accident occurred at a 
railroad crossing where the warning bell was out of order, and 
where the approach of the train was obscured by another train 
standing at the station, 


Tue new tramway offices and depét in Seaford-street, 
which have been built for the Salford Corporation at a cost of 
£12,960, were recently opened. The buildings comprise receiving 
offices, committee room, offices for the car depit superintendent 
and his clerks, residence for the car depSt superintendent, 
quarters for the overhead equipment staff, tower wagon house and 
stables, messrooms, lavatories, and recreation rooms for the men. 


THE question of the extension of Kirkcaldy tramways to 
Dysart is again being considered by the Kirkcaldy Town Council. 
The Tramways Committee have recommended that the question be 
delayed until an arrangement has been arrived at with the Wemyss 
Tramway Company with reference to the running of their cars on 
the upper route. There is a growing feeling in favour of the 
Dysart extension, and it is expected that steps will shortly be 
taken. 


AN electric inter-urban railway is under construction 
in California, in which an interesting feature of the design is the 
proposal to operate the cars by an under-running third rail carry- 
ing direct current at 1200 volts. The Rav/way and Engineering 
Review states that the entire length of the road will be about 70-5 
miles. The third rail will be of special section, having the forin of 
the letter T inverted. The weight of this rail is to be 22-4 lb. per 
yard, and it will be of special low-carbon steel. 


PresipinG on Thursday, July 25th, at the half-yearly 
meeting of the Metropolitan Railway, Sir Charles McLaren said 
that receipts showed a falling off of £30,459. Although there 
were more season ticket-holders, ordinary passengers were fewer 
by 839,636. Competition with the motor omnibus was still sharp, 
although he hoped that omnibus companies would soon abandon 
the policy of cutting fares. The effect of the late increase of fares 
on the Metropolitan had so far come up to expectations. 


Tue Brazilian Diario Official of 18th June contains a 
copy of a law approving the plans submitted by the Compagnie 
Ausiliaire de Chemins de Fer au Brésil for the construction of a 
railway bridge and viaduct over the river Santa Maria, on the line 
from Cacequy to Uruguayana, at the estimated cost of 3,440,740 
milreis—about £219,000. The same issue of the Dario contains a 
copy of a law approving plans submitted by the above-named 
company for the construction of a branch line from Saycan to Santa 
Anna do Livramento. 


Tak Board of Trade have issued the first of a series of 
new returns dealing with the hours of railwaymen. These are to 
give the periods of duty in excess of twelve hours worked by 
certain classes of railway servants during one month in each 
quarter, together with the instances of resumption of duty by such 
men with less than nine hours’ rest. For the quarter just closed 
the month of April was taken, and the returns deal altogether 
with 109,257 railway servants who worked in that month a total 
of 2.639,851 days. The proportion of this number of days on 
which the men were on duty for periods exceeding twelve hours 
by one hour and upwards amounted to 3-31 per cent, 








NOTES AND MEMORANDA. 


_ Sort solder deteriorates with age. If kept for a long 
time ina damp atmosphere the surface corrodes and the metal 
does not then flow readily. 


THE shipments of iron, steel and pig iron from 
Mariopol to Baltic ports amounted to about 25,000 tons in 1906, 
against 20,000 tons in the previous year. 


Coat oil or water, states Copper and Brass, is the best 
lubricant to use in the machine working of aluminium. Water is 
just as good for this purpose as coal oil, if used in sufficient 
quantity. 

A REpoRT of the tests made by Dr. Haanel at the Sault 
Ste. Marie on smelting iron ores by electricity indicates that the 
Canadian magnetites, which are too high in sulphur to be handled 
by blast furnaces, can be worked thermo-electrically. 


THE approximate annual expenditure of shells for all 
practices in the Navy is 47,000. This includes all guns from 
3-pounders upwards, but does not include 375,000 practice projec- 
tiles. The wastage from deterioration is practically nil. 


Recent determinations made in the United States 
have shown that the temperature of the products of combustion in 
a 60ft. rotary cement-burning kiln are about 1300 deg. Cent. as 
they escape into the chimney, this corresponding to a loss of 
24 per cent. of the fuel supplied to the kiln. 


Tue Commercial Intelligence Branch of the Board of 
Trade has received from His Majesty’s Consul-General at Algiers 
a number of printed notices issued by the Water and Forest 
Department of the Government of Algeria respecting the intended 
sale at Constantine on 15th January, 1908, of 100,000 cubic metres 
of cedar wood. 


A San Francisco press report states that the 
electric iron smelting furnace operating on the Héroult process, 
at Héroult, on Pitt River, in Shasta County, Cal., has been started 
with 2000 horse-power current. There are large deposits of iron 
ore on Pitt River which could never be smelted in the old way 
because of the cost of coke. 


THE importation into Vigo of tin-plate from the United 
Kingdom has experienced a considerable increase, accounted for 
by the preference that is given to it for its superior quality, and 
especially to the drop in the exchange, which reduced its price 
considerably. In 1905 217 tons were imported ; in 1906 the quan- 
tity was 723 tons, valued at £25,394. 


THE Western Electrician gives an account of an 
arrangement designed to simplify the removal and renewal of 
incandescent lamps when these are fitted in inaccessible positions. 
The device has a set of artificial fingers, which go over and grasp 
the lamp firmly while it is being removed or replaced in the socket. 
Rubber bands over the ends of the fingers prevent the lamp from 
slipping while it is being turned. 


Ot motors for driving machinery are used very con- 
siderably for driving the drilling machinery in prospecting wells 
and for pumping plants in the Baku district of Russia. These 
motors are run with crude oil, as petroleum or benzine is too 
expensive. Aircompressors for pumping oil wells are also being con- 
siderably used now, and are for the most part of American type, 
though German machines are being tried. 


ACCORDING to a contemporary, the French airship 
Patrie, in a two hours’ flight on Sunday morning, July 21st, carried 
out a number of interesting experiments in connection with the 
use of guide ropes and coming to earth at a given spot in the 
shortest time possible. The airship once came down to within 3ft. 
of the earth, and then rose rapidly to 300ft. It was brought to 
earth from that height within fifteen minutes. 


THE quantity of coal imported at Suez during 1906 was 
18,134 tons, as against 10,382 tons imported in 1905. Of the above 
quantity 9191 tons were passed through the Customs and paid the 
full duty of 4 per cent., being for local consumption ; the remainder 
was taken for ships’ bunkers in transit. 4051 tons of charcoal, 
valued at ££10,195, were imported during the year, an increase of 
268 tons over the previous year. All of it came from Turkey. 


WE understand that a French colliery company is 
arranging to become suppliers of electrical energy as well as coal. 
For this purpose a generating plant of no less than 7000 horse- 
power is being erected, this comprising three steam turbines, 
each coupled up to a 1500 kilowatt alternator. The current will 
be generated at 5000 volts pressure, and transformed to 30,000 
volts to enable it to be transmitted within a radius of 50 miles. 


To get paint to adhere to galvanised iron seems to be 
a difficult problem, and various experiments have been made in 
order to find a way of getting around the difficulty. The United 
States Government have adopted a mode of procedure which 
seems to give satisfactory results. By this method vinegar is 
employed for washing the surface vefore painting. This is said 
to roughen or corrode the surface, and to give the paint much 
better adhesion. 


Tue Zeitschrift fiir das gesamte Turbinenwesen gives 
an account of a test on a steam turbine which took place at the 
electricity works in Moabit, near Berlin. At full load—3115 
kilowatts—with steam at a pressure of about 178lb., and a 
temperature of 300 deg. Cent., and with the turbine running at 
1500 revolutions per minute, the steam consumption was 12-95 lb. 
per kilowatt-hour, not including that used for the condenser, but 
including the excitation. 

AccorDING to the Engineering Times, Mayor Busse is 
starting a campaign against the smoke nuisance in Chicago, and 
proposes to have the smoke inspectors technical engineers who 
know when a plant is producing unnecessary smoke, and are able 
to point out why this condition exists. It also is proposed to have 
an advisory board of mechanical engineers who shall report on the 
merits of various apparatus for smoke reduction and advise build- 
ing and factory owners what apparatus may best be used in their 
plants. This board is also to act as arbiter in disagreements over 
engineering questions between the bureau and the plant owner. 


Accorp1ne to the Brazilian Review, the Minister of 
Public Works, Dr. Miguel Calmon, has sent an announcement to the 
presidents and governors of the various States stating that the 
Inspector-General of Navigation is preparing a map of the coast- 
ing and interior navigation of the country, and asking that all the 
presidents and governors will send full information regarding the 
various lines subveationed by the States or enjoying privileges 
from them. Dr. Calmon is determined to get all the data to- 
gether that is possible with regard to railways, shipping, &Xc., in 
order that the Government may the more easily realise their pro- 
gramme for the improvement of communications all over the 
Republic. 


A pumpIne plant, having some interesting features, 
forms part of the waterworks of Casino, New South Wales. A well 
10ft. in diameter and 55ft. deep has been sunk 200ft. from a river, 
from which the supply is drawn through a 12in. iron pipe, its 
intake end being supported on a timber staging and fitted with a 
movable arm and screen. The water is delivered by a four-stage 
centrifugal pump in the bottom of the well, provided with a vertical 
shaft driven by a 30 horse-power steam engine. The water is dis- 
charged into a concrete reservoir, 139ft. above the pump and 
3700ft. from it, through a 6in. rising main, so that the total head 
against which this pump works is quite high for a capacity of but 
250,000 gallons daily, 








MISCELLANEA. 


Ata cost of £5000 the Tower Bridge is about to be 
repainted. 


Ir is reported that on account of the increase of cost 
of oil fuel the State institutions of Texas are about to abandon its 
use and return to coal. 


A supway scheme for Chicago is projected by the 
Chicago Subway Arcade and Traction Company, which proposes 
to revive an old scheme. 


THE motor used by M. Santos Dumont in his recent 
successful attempt to fly with an atroplane weighed slightly more 
than 21b. per horse-power. 


Growrsa of the steel car industry is indicated by the 
fact that the United States Steel Corporation has placed an order 
for 6000 cars, which will require about 90,000 tons of steel plate. 


Contracts for sinking and opening new mines are 
being placed by half a dozen leading Lancashire colliery pro- 
prietors. Work for 5000 miners and surface workers will be pro- 
vided. 


NapatuHa from Baku supplies the wants of very nearly 
the whole of Persia. It is impossible to travel on any of the great 
trade routes without meeting long strings of camels laden with 
naphtha cans, 


THE Board of Trade inquiry at Carnarvon into the 
stranding of the Holyhead and Dublin steamship Anglia last 
month has decided that the accident was not caused by wrongful 
act or default of the master. 


An inquiry has been held at the Sunderland Town Hall 
by an inspector under the Local Government Board into an 
application by the Sunderland Corporation for sanction to borrow 
sums amounting to £58,967 for the purpose of their electricity 
undertaking. 


THE excavations at Pestum have brought to light a 
roadway 25ft. wide, flanked by footpaths. The pavement of large 
stone blocks shows deep ruts worn by the wheels of heavy chariots. 
A beautiful Doric temple to Neptune has been uncovered for a 
distance of 120ft. 


At Whitley, on the Northumberland coast, a few miles 
from North Shields, it is proposed to build a pier 600ft. long. 
There wi!l be an entrance hall and a concert hall midway along the 
pier to accommodate about 500 people. It is also proposed to 
have landing stages at the end of the pier. 


Tue Acting Vice-Consul at Haifa reports that trade 
with Europe, at present insignificant, is steadily increasing. About 
12,000 tons of coal were imported from the United Kingdom in 
1906. The demand for coal, he thinks, should increase every year, 
until the completion of the Hedjaz railway line. 


Tue Board of Trade have received a copy of a recent 
Roumanian Customs Circular directing that electric cables sheathed 
with sheet iron, iron wire, or bands shall be dutiable at the rate of 
12 lei per 100 kilos. under No. 750 (a) of the Tariff, even if also 
protected with jute or other common materials. 


THE Medical Officer of Health of Paddington advises 
a semi-weekly collection of house refuse during the summer 
months in the case of tenement houses and flats, and points out 
that the need for more frequent removal becomes greater each year 
with the increasing use of gas for cooking purposes. 


Ir is stated that a recent examination of the gunpowder 
in the magazine of the United States battleship Illinois resulted in 
the discovery of a serious defect in the manufacture whick, had 
it not been found in time, would have endangered the safety of 
the entire crew. -The battleship is now lying at Boston, Mass., 
and an inquiry is being held. 

TE accounts of the Coventry Corporation Electricity 
Department for the past year show a net profit of £5114 14s, 1d. 
It is proposed to use £1000 of this in relief of rates, and to place the 
balance to reserve. The profit is the largest in the history of the 
undertaking. A considerable revenue is derived from the jetting 
out of electric motors on hire. 


Work has just been completed on the establishment 
of a large central electricity generating plant at the collieries of 
the Société des Charbonages de Grand Buisson, Belgium ; it com- 
prises three multi-phase alternators of 255 kilowatts capacity, and 
will supply the power for the operation of the pumps, and the 
haulage and screening plants. 


Mr. J. M. Grant, the Deputy-lieutenant of the County 
of Inverness, gave evidence before the Canals Commission respect- 
ing the Caledonian Canal. He suggested various imrovements in 
the way of reconstruction and dredging, and the supply of 
electric power to work the locks and light the canal, or, alterna- 
tively, the use of hydraulic power. 


Tue question as to whether or not the compulsory 
marking of the origin of foreign goods is beneficial to French 
trade was discussed at the last meeting of the Lampmakers and 
Tinsmiths’ Association. Many considered that the simple addi- 
tion of ‘the word “‘ imported ” on all goods bearing French inscrip- 
tions or marks would meet the case. 


CapiTatists at Milan and Savona have formed a 
company for the building of electric power works in the Valley of 
Albenga, with a view to supplying the principal industries, and 
eventually a tram service along the Western Riviera with electric 
motive power. Several of the most important iron and steel 
works have promised their support to the undertaking. 


Accorp1nG to the Ironmonger, one of the largest South 
Russian metallurgical works has obtained an order for steel ingots 
for Italy. The quantity is 1500 tons, and at the following prices : 
Bessemer ingots, 125f. to 127f. per ton, and Martin ingots, 135f. 
to 137f. per ton, according to the quality of the steel and the size 
of the ingots. The above prices are c.i.f. Italian port, but do not 
include import duty. 


L’'Industrie Electrique reports that at the town of 
Djidjelli in Algeria a scheme is proposed whereby a central station 
will be erected for the joint purposes of the Harbour Company and 
the municipality. During the day this plant will supply power 
to the wharf machinery, and at night will light the streets of the 
town. ‘The municipality propose to concede the privilege of light- 
ing the town to the company for a period of thirty years. 


Tue reduction in the number of ironworks in the Urals 
continues. During the past three years thirteen small factories 
have closed. Besides these, in 1907 the Verchnyturinsk, Sere- 
briansk, Brantchinsk, Neviansk, Nizhiturinsk, and Irbit factories 
ceased making cast iron. At the moment the total npmber of furnaces 
working in the Urals is eighty-two. These produced in January 
57,120 tons, and in February 54,320 tons, or a total for the two 
months of 111,440 tons, while in the corresponding period of 1896 
the combined production of the ninety-three furnaces then work- 
ing was 121.519 tons, There is also to be observed a certain reduc- 
tion in the production of finished iron, a comparison with the first 
two months of 1906 showing a reduction in all items except in rails 
and roofing sheets, with an increase in rolled goods of over 
2700 tons, due to decreased orders received by the Bogoslovsk 
Factory on account of the Siberian Railway. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocxnavs, Seilergasse 4, Vienna. 

CHINA.—K&LLY AND Watsu, Limitrep, Shanghai and Hong Kong. : 
EGYPT.—F. Diemue, Finck & BEYLAENDER, Shepheard’s-buildings, Cairo. 
FRANCE.—Boyveav & CuEvILLET, Rue de la Banque, Paris. 

Cuapg.ort & Crz., Rue Dauphine, 80, Paris 
GERMANY.—Asuxgr AnD Co., 5, Unter den Linden, Berlin. 

F, A. Brockuaus, Leipsic; A. TweiTmuyeEr, Leipsic. 
INDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstallis, Bombay. 
JTALY.—LogSCHER AND Co., 807, Corso, Rome; Booca Freres, Turin; 

Utrico Horr, Milan. 

JAPAN.—KgLLy AnD Watsu, LimtTED, Yokohama. 
Z. P. Maruya anv Oo., Tokyo and Yokohama, 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, 8t. Petersburg. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Oo., 88 and 

85, Duane-street, New York; SusscripTion News Co., Chicago. 
g, AFRICA.—Wa. Dawson & Sons, Limirep, 7, Sea-st. (Box 489), Capetown. 

CenTRAL News Acency, Limitep, Joh burg, Capetown, 
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VEGETABLE DYES. 
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CONDENSED MILK APPARATUS 
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duly 30th. D. I 

ERRATA, 

In our description of the ‘‘ Radial Drilling Machine,” which appeared 
on page 70 of our issue of July 19th, in the first line of paragraph three, 
for the word “ speeds” read ‘‘ feeds,” and in the second line of the last 
paragraph for ‘30 horse-power ” read ‘‘ 10 horse-power.” 
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Either-side Brakes. 


In April, 1906, Mr. Lloyd-George selected Col. 
Yorke, R.E., Mr. Bell, M.P., and Mr. Robert Turn- 
bull to form a Committee to examine and test 
appliances intended to promote the safety of men 
employed in railway service. Among other matters, 
they were called upon to consider “ either-side ” 
brakes, and they have presented a report on the 
question to the Board of Trade. The normal wagon 
is fitted with a long lever, which acts by a toggle 
joint on two brake blocks, which press on the 
wheels. The lever works at its outer end in a 
guide, which is notched, and when pressed down, by 
pulling it a little to one side, it is held by a notch, 
and, being more or less elastic, the brake blocks are 
forced hard against the wheels. In many cases a 
pin put through holes in the plates of the guide 
keeps the brake lever down. Inasmuch as the 
brakes can only be applied from one corner of the 
wagon, shunters have frequently to cross from one 
side of a train or a wagon to the other, thereby 
incurring imminent risk. This could be entirely 
obviated and some lives, to say nothing of limbs, 
saved if a brake could be devised which could be 
used from either side. At first sight this seems to 
be a very simple mechanical problem. In reality, 
after inspecting fifty-one models and sixty-nine full- 
sized brakes, the Committee have arrived at the 
conclusion that not one solves it. 

To provide an either-side brake presents no diffi- 
culty whatever. It is only necessary to duplicate 
the existing arrangement. Lach side of the wagon 
would have its own brake. The problem lies, not in 
putting the brake on, but in getting it off. Two 
shunters, A. and B., are at work, one at one side of 
a train, the other at the other. A. puts on his 
brake and the train runs away from him into the 
charge of B. But B. cannot take the brake off 
without crossing from his own side to A.’s side, 
which is just the thing to be avoided. The con- 
ditions are quite inimical to any delicate or highly 
finished or complex fittings. The Committee have 
thus defined them :—“ Ease of application ; ease of 
release ; security in locking the brake after applica- 
tion, although subjected to such shocks as may be 
incurred in working; means of holding off the 
brake under similar conditions ; uniformity in the 
position of the levers on both sides of a wagon— 
namely, on the right side of a man when facing the 
wagon; simplicity of design; and sufliciency of 
braking power.” But this is not all. The Committee 
find that, even though in some cases fairly satisfac- 
tory in other respects, not a single invention was 
submitted to them that was not open to the objec- 
tion that injury might result to a man at one side of 
the train by the action of another man at the 
opposite side either applying or releasing the 
brake, each being in ignorance of the other’s 
presence. Night is in all cases the time of danger, 
and no appliance can promote the safety of railway 
men which will not work as well on a dark, wet 
night, in frost, or wind and snow, as well as it will 
at noontide of a summer day. As an illustration of 
the difficulties with which the inventor has to con- 





tend, it may be said that the Committee decided 
that a very efficient rest must be provided for the 
lever when the brake is off, simply because 
shunters and others are in the habit of using the 
lever as a step on which to climb into the wagon. 
To make this rest come into line with other con- 
ditions was found impossible. The Committee 
admit that the men should not climb into wagons 
off the brake lever. They say, however, very 
wisely :—‘ We feel that we have to take facts as we 
find them, and as we are sure that it would be im- 
possible to prevent men from standing on brake 
levers so long as these are placed in their present 
position, we have been forced to the conclusion that 
the condition as to the provision of a stop or rest 
for the side lever in the ‘off’ position cannot be 
relaxed. It is, however, in this particular that the 
principal difficulty has arisen, and the mujority of 
the designs submitted to us have failed.” And this 
because it was impossible to get the two levers off 
their “rests” with certainty at the same time. 
Under the circumstances, the Committee have 
taken the wisest course. They have abandoned the 
idea that the brake must admit of being released as 
well as put on from either side, and have contented 
themselves with stipulating that all wagons shall 
have two brakes of the ordinary kind instead of one. 
This, it may be taken, reduces risk at least one-half, 
inasmuch as the shunter will now only have to 
cross to take a brake off, instead of having to cross 
both to take it off and put it on—two separate 
operations occurring at different times. The mem- 
bers of the Committee have embodied their views 
in a set of regulations running as follows, which 
they wish to take the form of a Rule made by the 
Board of Trade:—‘(1) All wagons constructed after 
a certain date (say three months from the date of 
the rule) shall be fitted with a brake lever on each 
side in the ‘ cross cornered’ position in such a way 
that sufficient brake power can be applied to the 
wheels by either of such levers. (2) All wagons 
which are at present fitted with a brake lever on 
one side only shall, within a period of seven years 
from the date of the rule, be fitted with an additional 
lever in the ‘ cross cornered’ position on the other 
side, in such a way that sufficient brake power can 
be applied to the wheels by either of such levers, 
and all wagons which are at present without brakes 
shall be fitted with two levers in a similar manner 
within the same period. (3) All wagons at present 
fitted with a brake lever on each side in the ‘single 
ended’ position shall, within a period of ten years 
from the date of the rule, have levers rearranged in 
such a way as to comply with the conditions in 
(1) and (2). And (4) no wagon for service shall 
be fitted hereafter with an either-side brake as 
defined in the report unless it has been approved by 
the Board of Trade on the advice of the Committee.” 


These recommendations are not without their 
humorous side. The wagon which ten years hence 
will be worth fitting with a brake is a curiosity. 
But wagon owners will not complain that the time 
is long. Even if the second brake did not cost 
more than a pound sterling the number of wagons 
to be fitted is so enormous that the aggregate outlay 
must represent a very large sum. As a result of in- 
quiries which were addressed to the railway com- 
panies of the United Kingdom, the Committee have 
ascertained that the total number of vehicles owned 
by them to which a hand-lever brake is applicable 
is nearly 750,000. Of these about 172,000 are now 
fitted with brakes capable of being applied on both 
sides, while 33,000 are fitted with brakes of variovs 
designs, which are capable of being applied and re- 
leased from either side. Itis probable that, in addi- 
tion to the above, there are 650,000 wagons belong- 
ing to private traders, making a total of 1,400,000 
wagons in the United Kingdom. It is not unusual 
for a railway company to own fifty or sixty thousand 
wagons. To withdraw these from service all at 
once, or even in large numbers, to be fitted with 
the second brake, would be productive of serious 
inconvenience. Almost all changes in the working 
of our highly organised railway system must per- 
force be carried out slowly. No doubt many well- 
meaning persons will say that to postpone the 
alteration for ten years is a grave error. But it 
may be replied that those who are responsible are 
all three men most intimately acquainted with the 
working of railways, who fully understand what is 
and is not possible; and no one will, we think, 
dream of accusing Mr. Bell of neglect of the best 
interests of the railway servants of the kingdom. 
Furthermore, the percentage of preventable acci- 
dents is so small that there is no special reason for 
haste. An examination of the returns of accidents 
reported to the Board of Trade during 1905 and 
1906 shows that in 1905 two men were killed and 
fifteen were injured through the want of a lever to 
apply the brake on the side of a wagon at which 
the man happened to be; and three men were 
injured through not being able to release the brake 





































114 


THE ENGINEER 


Avuaust 2, 1907 








from the side opposite to that on which it bad been 
applied. The corresponding figures for the year 
1906 are two fatal and twenty non-fatal when 
applying, and one fatal and four non-fatal when 
releasing. 

The whole transaction, the raising of the ques- 
tion, the proceedings of the Committee, the energy 
of inventors, are all instructive, bringing as they 
do into the light the difficulty which often attends 
the solution of an apparently quite simple mechani- 
cal problem. It consists here not in devising 
mechanism which will do what is wanted, but in 
producing something which will satisfy conditions 
which are only remotely connected with mechanism. 
Under existing conditions, as trains are made up 
haphazard, the shunter finds the brake now at his 
own side of the wagon and now at the other side of 
it. If there was a brake at both sides, crossing 
would cease to be necessary, no matter how the 
train was made up. The brake lever would 
always be ready to his hand. This is the view 
taken by the Committee, and it will probably be 
found ultimately that if their recommendations do 
not completely meet the case, they will, at all 
events, entail the doing of all that can be done. 


Electric Lighting Provisional Orders. 


THE years intervening between 1882 and 1907 
represent a very long period, as time is considered 
in the present days of progress. Yet during that 
term two new industries have ariser in the United 
Kingdom in the form of electric light and power 
undertakings and electric tramways, which in com- 
bination have assumed enormous proportions that 
were totally unforeseen less than thirty years ago, 
and which promise to develop to a still greater 
extent in the future. If tramways are left entirely 
out of consideration, and attention solely devoted to 
lighting enterprises as authorised by Provisional 
Orders, and as distinct from power undertakings 
forming the subject of special Acts of Parliament, 
it is obvious that a vast amount of work has still to 
be executed by electrical manufacturing firms in 
the carrying into effect of the powers which have 
already been granted in this particular matter, and 
quite irrespective of the potentialities of the years 
to come. This contention is clearly illustrated by 
an examination of the figures recently issued by the 
Board of Trade. In 1883—the first year after the 
passing of the Electric Lighting Act, 1882—there 
was a rush to secure possession of Provisional 
Orders, but this soon ceased when the full meaning 
of compulsory purchase at the end of twenty-one 
years dawned upon the minds of promoters, taken 
in conjunction with the unfortunate speculation of 
that period. A curious fact in connection with the 
now historical year of 1883 is that out of the large 
number of Provisional Orders issued and confirmed 
by Parliament only seven are in existence at the 
present time, and these are wholly in the hands of 
local authorities. These are the Orders relating to 
Bradford, Brighton, Bristol, Greenock, Nelson, 
Richmond in Surrey, and the London district of 
St. Pancras.- Two of the Orders granted in that 
year have been repealed by other Provisional Orders, 
whilst no less than sixty have been revoked. The 
six Orders authorised in 1884 have also been can- 
celled, and the sole representative of 1886 is the 
Chelsea Electric Lighting Order, which is the oldest 
example of private enterprise in the metropolis. 
After an interval of two years, during which no 
applications for Provisional Orders were made, the 
Electric Lighting Act, 1888, was passed, and it was 
only then that real progress began to be made on 
the basis of the extension to forty-two years of the 
period at the end of which compulsory expropriation 
can take place. 

The extent of the development in the promotion 
of electric lighting undertakings between the years 
1883 and 1906 inclusive is demonstrated by the fact 
that the aggregate number of Provisional Orders 
applied for amounted to 1288. This compares 
with 1030 made by the Board of Trade, and of 
these 1013 were subsequently confirmed by Parlia- 
ment in the twenty-four years in question. No 
less than 227 of the confirmed Orders have either 
been revoked or repealed by other electric lighting 
Orders, and if this number is deducted from the 
aggregate authorised by Parliament, we have the 
fairly large total of 786 Provisional Orders in 
existence at the present time, apart from those 
coming forward for confirmation in the current 
session. In the earlier years of electric lighting 
the Board of Trade were less strict towards those 
holders of Provisional Orders who manifested delay 
in the execution of the powers conferred upon them, 
and several years elapsed before the powers were 
revoked in cases of this kind. This accommodating 
attitude has, however, been replaced in recent years 
by one of more careful observance, seeing that the 
revocation of Orders is now undertaken if the 





powers, generally speaking, are not exercised within 
a term of two years of the granting of the Order. 
Such a period is reasonably long enough to permit 
of a decision being arrived at in one way or the 
other, so that in the event of the adoption of a 
negative attitude, the holders of concessions may 
give place to other parties who may be more dis- 
posed to act if they seek and secure powers for the 
same localities. The question of electric lighting 
licences, which at no time assumed a prominent 
position as a means of providing a supply of lights 
for a limited number of years, may be said to have 
now been dismissed from practical consideration. 
Thus out of an aggregate of forty-nine applied for 
since 1883, only thirty-three have been issued, and 
these are all defunct, having either expired, been 
revoked, or repealed by Provisional Orders. No 
applications for licences have been made since 
1902, and, as only four were made in the six pre- 
ceding years, it may be concluded that the day of 
licences has entirely passed away. 

It is reasonable to assume that, notwithstanding 
the large productive capacity of the electrical manu- 
facturing firms, there is still a considerable amount 
of work to be carried out in different parts of the 
country in respect of the purely electric lighting 
Provisional Orders which are in existence, and which 
are receiving additions year by year. The Orders 
extant, as already mentioned, amount to 786, but 
the number of separate electric supply works, 
exclusive of the power undertakings, is only 423, 
thus showing a difference of 358. If allowance 
is made for a certain number of works which are 
in progress, and which are included in the list of 
Orders not yet fully exercised, it will still be obvious 
that the carrying into effect of the remainder in 
the near future should be the means of providing a 
large amount of industrial employment. The 
question of revocation of any of these particular 
Orders is scarcely worthy of serious consideration, 
as not a single Order was revoked or repealed either 
in 1905 or 1906, and only seventeen Orders were 
dealt with in this manner in the three preceding 
years. During the past three years the number of 
applications for Provisional Orders has progressively 
declined, and those which were made for confirma- 
tion in the present session of Parliament show a 
further reduction. But this downward movement 
cannot be accepted as indicating any real diminu- 
tion in the expansion of the electric lighting 
industry. It may rather be attributed to the 
expansion of the power supply undertakings which 
have been left out of consideration as being 
authorised by special Act, and not by Provisional 
Orders. Indeed, the tendency is increasing for the 
power undertakings to take the place of the 
small independent stations, and apparent proof of 
this is shown by the fact that out of twenty-two 
deeds of transfer of Orders which were sanctioned 
by the Board of Trade in 1906, no less than twelve 
relate to acquisitions made by various power supply 
companies operating in England as distinct from 
other parts of Great Britain. 


Turbines and Piston Engines. 


THe Dominion (Canada) Line is associated with 
the White Star Company. Mr. Ismay has placed 
an order with Messrs. Harland and Wolff to build 
at Belfast the first of two large steamers intended 
to deveiop the North Atlantic passenger trade. 
The first at all events, probably the second, and 
others subsequently, represent a new departure. 
They will be fitted with reciprocating quadruple- 
expansion engines balanced on the builder’s usual 
system. These will drive twin screws in the 
ordinary way. A third central propeller shaft will 
be driven by a low-pressure turbine, into which the 
low-pressure cylinders will exhaust. The turbine 
possesses many advantages for fast passenger work 
in particular. It can always be run at the most 
economical speed, when its thermodynamic efficiency 
is quite equal to that of any other form of engine, 
whilst its freedom from vibration, secured without 
auy special balancing devices, tends to promote the 
popularity of liners fitted with it. It has, however, 
the disadvantage that it does not lend itself to re- 
versing, and that, as a consequence, two turbines 
have to be fitted which run idle, save for short 
periods when the ship is entering or leaving port. 
This objection is quite got over by combining the 
piston engine and the turbine, as proposed for the 
new ship. 

Many questions of much importance arise, and 
the experiment will be watched with interest. One 
of these is the amount of space occupied when 
reversing turbines are fitted. The floor space taken 
up is rather greater and the vertical space much 
less than that required for reciprocating engines. 
But it must not be forgotten that very heavy and 
bulky mechanism is required where the powers 
are great, for lifting the movable portions of the 





turbine casings. Inasmuch as a single turbine only 
will be used in this ship, it is quite possible that 
some saving in floor space will be secured. We 
presume that the boiler pressure will not much 
exceed 2001b. If this be the case, it is not quite 
clear why quadruple-expansion should have been 
adopted, because the terminal pressure in the last 
cylinder is always very low. At first sight it would 
appear that the combination is just what would 
best suit triple-expansion engines, but no doubt 
this aspect of the scheme has received the fullest 
attention from the designers. Possibly never 
before has the attainment of a high vacuum been 
so desirable, if not essential. The fact that the 
voyages will be made in the North Atlantic is all 
in the turbine’s favour. Results can be had there 
with ice-cold water, which would be impossible of 
attainment in the Indian Ocean. 

It may be argued that just as much advantage 
would be obtained if a very high vacuum was main- 
tained for the reciprocating engine ; but this is not 
true, because each drop in condenser pressure tends 
to accentuate the cooling of the low-pressure 
cylinder walls, and so augment initial condensation 
by what is known as the cryophorous action of the 
vacuum. ‘The interposition of the turbine between 
the cylinder and the condenser can hardly fail to 
diminish initial condensation ; and it must not be 
forgotten that this is all clear gain, for the turbine 
is free from loss of this kind. There is, therefore, 
every reason to believe that the combination will 
give the most economical engine using saturated 
steam that it is possible to make; and the results 
ought to be conclusive because of the consider- 
able scale on which the experiment is to be 
made. An objection referred to in a former 
impression, based on the variable speed to be 
maintained in the St. Lawrence, is overcome 
by the use of reciprocating engines. The ship 
will be pre-eminently handy, because all three 
engines will be able to work independently. Her 
reciprocating engines will take her astern, during 
which period they will exhaust directly into the 
condensers. We take it for granted that the turbine 
can be run with steam supplied directly from the 
boilers through a reducing valve, should it be 
desirable or necessary to use the turbine only. The 
White Star Company is to be congratulated on once 
more assuming a position as a leader in progress. 
Taking its scale into consideration the experiment 
is beyond doubt among the most important ever 
carried out in marine propulsion. 


The Railway Coal Contracts. 


ALTHOUGH some anxiety is felt at the non- 
acceptance of the locomotive coal contracts by the 
Midland, Great Northern, and Great Central Rail- 
way Companies, which, roughly speaking, accounts 
for 3,000,000 tons of coal, Yorkshire coalowners 


hold firm in their demand for 12s. per ton. It is 
pointed out that the Midland Company has adopted 
the same tactics before, and has paid for its 
experience. In the year 1893 the company played 
the waiting game, withholding its half-yearly con- 
tracts until the beginning of August, when in the 
meantime it obtained tenders at 7s. 3d. per ton of 
20cwt. The delay was a costly one, as the pits 
closed at the end of July, and were shut down 
sixteen weeks. The company had to pay fancy 
prices. In 1899 it took a similar, but less 
disastrous, course. In 1906 the North-Eastern 
and the Hull and Barnsley Railway Companies 
agreed to pay 8s. 6d. per ton for the year, but the 
Midland only offered 8s. 3d. per ton; and, with 
several other companies, rather than pay the extra 
3d. per ton advance, the Midland Company pur- 
chased coal in the open market, as it is doing now. 
The withholding of the contracts caused the coal 
owners in South Yorkshire to accept large contracts 
from steam fishing fleets and other big con- 
sumers, which locked up a large portion of the 
output for the year. The railway companies at the 
close of March approached the coalowners, and 
offered to pay 83. 6d. per ton if the tenders were 
extended from April to June last, fifteen months. 
The offer was accepted, and the railway companies 
got the best of the bargain. The coalowners now 
contend that they have a right to receive the market 
price, which for some time has stood at about 
12s. per ton. The South Yorkshire associated 
thick seam coalowners are assisted in holding out 
by some of the largest steam coalowners in Notts 
and Derbyshire, and it is to that section they are 
looking for support. It is stated that the Midland 
owners fifteen months ago contracted with the 
railway companies at 7s. 9d. to 8s. per ton, and 
they are now demanding lls. per ton, and, it is 
said, have had an offer of 10s. per ton; it is 
further h'ated that the coalowners have quoted at 
6d. per ton reduction. If such be the case it is more 
than probable that terms will be come to. A great 
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deal is being made of the fact that their recent 
urchases of secondary steam coal have convinced 
the Midland Company that it can use fuel which 
was up to now considered unsatisfactory. On the 
otber hand, South Yorkshire steam coalowners con- 
tend that the large companies cannot run their 
express and fast trains without the best steam coal. 
The situation is interesting, inasmuch as the 
the Notts and Derbyshire steam coal collieries are 
playing an important part, not only in connection 
with railway, but also with shipping, contracts. 
It is said that a threat is held out that if South 
Yorkshire owners do not give way no part of the 
contracts will be placed in that district. It is 
pointed out that many large collieries pay the Mid- 
land Company heavy monthly sums for carriage, and 
the company may find itself handicapped by the 
traffic as far as possible being transferred to some of 
the other lines which traverse the district. The 
outcome of the struggle will be watched with some 
interest, particularly if there should be an improve- 
ment in the access to the Humber ports and the 
vast continental coal tradeshouldcontinue. Itispre- 
dicted that, with improved facilities and the access 
they now have to Liverpool and other ports, they 
could do without the railway contracts, at any rate 
during the Baltic shipping season. 


Education and Success. 


A CORRESPONDENCE on “ Education and Success,” 
which we have recently published, raises old ques- 
tions ; nevertheless these questions deserve discussion 
in our columns, for they are of perennial interest. 
They concern one generation after another, and talk 
about them need never be jejune, or quite useless. 
It has long been known that lack of harmony 
between the manufacturing engineer and the tech- 
nical college has existed and still exists. The 
unfortunate student has found himself between the 
upper and the nether millstone. After hard work 
and the attainment of considerable honour, he learns 
slowly and painfully that there is no special desire 
to secure his services manifested by anyone; and if 
he keeps his eyes open, he will find men with appa- 
rently a tenth of his attainments obtaining that em- 
ployment which he desires, or, it may be, badly needs. 
Happily, we appear to be on the brink of a new 
order of things. The technical college manager is 
at last opening his eyes to the facts. Birmingham 
University is taking action. The Faculty of Com- 
merce is co-operating with the engineering depart- 
ment. The student is being taught that there is 
actually a money-making side to science. Young 
men in their last year are now compelled to take a 
course in accounting specially designed for engi- 
neers. Incidentally, we may add that the system 
works backwards—that is to say, the student of 
commerce must take a short course in engineering 
which can scarcely fail to be subsequently of use to 
him, if only by enabling him to understand technical 
phraseology. We can forthe moment pronounce no 
opinion as to the precise value of the commercial in- 
struction which will be imparted. That is, indeed, 
at this time of quite seconcary importance. The fact 
of prime interest is the acceptance of the position 
by those controlling the university, and their frank 
if tardy recognition of the value to engineers of a 
commercial training. Our own experience goes to 
show that the last question which the college 
student asks himself or anyone else is, how much 
a given part of a machine costs?—the value of coal 
or iron ?—how much work a given machine tool 
should turn out in a day? and soon. The bare fact 
that he has to learn book-keeping will teach him 
that things mechanical have to be paid for; that 
they represent pecuniary transactions; and that 
he may possibly be ultimately intimately concerned 
with such matters. We do not go so far as to say 
that a knowledge of the commerce of engineering 
will secure the student a good berth ; but we are 
quite certain that it will help him to get one. 








LITERATURE. 


Denatured or Industrial Alcohol. By Rurus Frost HERRICK. 
London : Chapman and Hali, Limited. 1907. 
Durinc the past few years much attention has been 
paid to heating and lighting by alcohol, and the results 
obtained have been such as to lead engineers to look with 
confidence to its extended use in the near future. But 
probably the chief reason for the considerable amount of 
attention which the subject is now attracting lies in the 
enormous growth in-the number of internal combustion 
engines which are now being built, and the corresponding 
rise in the price of petrol, a rise which, if it continues 
much further, will prohibit the use of refined petroleum 

for uses other than pleasure motor cars. 

The literature on this subject is not very extensive, and 
the present volume, strengthened as it is by the writings 
of some of the leading authorities in America, forms a 
valuable addition, and should be appreciated. It is an 
American book, and in that country the whole problem 








tion amending and liberalising the denatured alcohol Jaw 
in the United States, which will come into effect on 
September 1st of this year, will be sure to have a good 
effect. The original Act, which came into operation on 
the first day of this year, has already proved itself to be 
beneficial, and supplemented by the amendments shortly 
to be put into force, denatured alcohol should soon play 
an important part in the American engineering field. 

The author has divided the book up into ten chapters. 
In the first of these he discusses the composition, history, 
and use of denatured alcohol. His definitions are clear 
and concisely stated. The history of denatured alcohol 
in foreign countries is also well treated but rather brief. 
He draws attention to the fact that this country was the 
first which attempted to denature or methylate ordinary 
alcohol. The use of methylated spirit duty free was first 
authorised in 1855, However, certain regulations existed, 
and do yet exist, which prevent the extensive use of this 
liquid for commercial purposes. The late Govern- 
ment appointed a Departmental Committee to inquire 
into the existing facilities for the use without payment 
of duty of spirits in arts and manufactures, and to report 
whether the powers conferred upon the Commissioners 
of Inland Revenue permitted of adequate facilities being 
given for the use of spirits in manufactures and in the 
production of motive power, or whether further facilities 
are required. The Committee made certain suggestions, 
some of which were put into effect, and will no doubt 
have beneficial results. The chapter on the manufacture 
of alcohol is complete, and is illustrated by numerous 
engravings of the necessary machinery. This is followed 
by an account of the distillation and rectification of 
alcohol, accompanied with tables, curves, and illustra- 
tions of apparatus. The remarkable development in the 
intricate and delicate distilling plants is logically treated 
by the author; and he shows clearly how the application 
of steam to the purposes of distillation had the greatest 
contributing influence in producing the almost perfect 
continuous and periodic fractionating stills which we now 
know. The most valuable portion of the chapter on 
alcoholometry appears to us to be the tables which give 
the specific gravity and percentage of alcohol. 

Most of the other chapters are devoted to the cost of 
alcohol and distilling plants, and to the commercial uses 
of denatured alcohol. With regard to the latter there 
can hardly be said to be any American practice to 
describe. The greater number of machines and appa- 
ratus described appears to be of German origin, with here 
and there a sprinkling of British and French practice. 
In the lust chapter the author shows the impracticability 
of fraudulently purifying denatured alcohol, and supports 
his contention with a statement to the effect that no nation, 
having once enacted legislation permitting denatured 
alcohol, has ever repealed such Jaws, but, on the con- 
trary, the tendency has always been to expand such 
legislation, and to extend the use of such alcohol in every 
possible way. The chapter concludes with a short 
account of the possibilities of industrial alcohol in the 
United States. In the appendix the author has added 
the United States regulations and instructions concerning 
the denaturation of alcohol, and the handling and use of 
the same under the Act of Congress, 1906; and also the 
amendments to the Act which are to come into operation 
on September Ist. Besides much other interesting 
matter, the report of the British Departmental Committee 
on Industrial Alcohol, which was presented to Parliament 
in 1905, is also included. The enormous amount of 
information contained in this book, and the way in which 
ithas been arranged, render it most valuable as a work 
of reference. 


By Sir Grorce SypENHAM CLARKE. Second 


Edition. John Murray. 1907. 


Ir would be very interesting for the critic to be allowed 
the space to go through the second edition of a standard 
military work, and to moralise on the emendations from the 
first edition necessitated by recent history. Much has 
happened in the ten years inverval to check the previous 
official complacency, which did not believe that military 
knowledge could exist outside Aldershot and Woolwich. 
But the Boers taught our generals a lesson, and as to the 
science of fortification, their field work was incomparably 
superior to ours, and nothing delighted them so much as 
to beat our sapper out of his blockhouse. The second 
edition passes rapidly over these humiliating reminis- 
cences, and devotes attention to the more congenial 
history of Port Arthur. The gunner will be grateful to 
the author for giving a parting kick to the vaunted system 
of position-finding, calculated so well to eliminate all 
zeal, science, enthusiasm, and initiative. Vauban is 
blamed for covering France with small fortresses ; but 
the work was required for economic reasons as pro- 
viding employment for a peasantry impoverished by war. 
Fortification is not popular in our army, as a fort is 
looked upon as a cheap substitute for a prison and bar- 
racks combined. But with the new army system we 
must cover the country with military works for the 
instruction of the territorial force, and so force the regular 
from falling back into the state of complacent slumber 
of the last century. But a spirit of complacency is now 
prescribed from headquarters to justify the present parsi- 
mony, which the discontinuity of our military policy is 
forcing on the country, only to be followed inevitably and 
in a short time by an equally unreasoning panic. 


Fortitication. 


SHORT NOTICES. 


Gold Dredging. By Captain C. C. Longridge, M. Inst. C.E., 
&e. London: The Mining Journal, 46, Queen Victoria-strect. 
Price 20s. net. Second and revised edition.—The second 
edition of Captain Longridge’s book on gold dredging has been 
considerably enlarged, and many alterations in the arrange- 
ment of the subject matter have been made. Since the 





| of denatured alcohol is in its infancy. The recent legisla- | publication of the first edition gold dredging has pro- 


gressed very considerably, and the various appliances have 
been greatly modified. With the more extended use of gold 
dredges, their alterations in construction, and many other 
interesting details connected with them, the author deals 
logically and ably. The book in other respects remains the 
same as the first edition. 


Compensation for Man and Maid. By Oscar M. Wihe, 
B.A., LL.B. London: Gee and Co., 34, Moorgate-street, 
E.C. Price 2s. net.—This is a small book, which gives con- 
cisely an explanation of the Workmen’s Compensation Act for 
1906, with tables and special chapters on industrial diseases, 
seamen, and domestic service, together with the text of the 
Act briefly annotated. It isnot written in legal phraseology, 
as it is intended for the general public. The Act has been 
regarded as a connected subject, of which the various clauses 
in due subordination and correlation could be logically de- 
veloped. 


The Testing of Alternating Current Machines. By Charles 
Kinzbrunner, A.M.I.E.E. London: Harper and Bros., 45, 

Albemarle-street, W.— Commencing with some general 

remarks on testing, the author then describes various 
apparatus and instruments. The remainder of the book is 
devoted to the testing of resistance, frequency, slip, trans- 

formers, alternators, motors, iron, &c., and the determination 
of wave form is also dealt with at some length. The book is 

well illustrated, and contains a large amount of useful matter’ 
concerning alternating current testing. 


Modern British Locomotives. By A. T. Taylor. London: 
E. and F. N. Spon, Limited,57, Haymarket. Price 4s. 6d. 
net.—This book contains 100 diagrams, with the principal 
dimensions of different types of locomotives in use on various 
railways in Great Britain. Besides these dimensions, a 
number of other particulars is also given, including the 
weights of various parts, and the total weight of the engine 
complete, the tank and coal capacity, the working pressure, 
the tractive force, the heating surface of the tubes and fire- 
box, and the grate area, &c. 


Practical Earthwork Tables. B.C. E. Housden. London: 
Longmans, Green and Co., 39, Paternoster-row, E.C. Price 
2s. 6d. net.—The tables contained in this hook are intended 
to reduce the work necessary in the preparation of estimates 
for roads, railways, canals, earthen dams, &c. In addition 
to these tables, the book also contains a fair quantity of 
reading matter relating to the useof these tables, and dealing 
with the subject generally. The book is clearly written and 
well arranged, and the author’s instructions are easily 
followed. 


The Progress of Electrical Enterprise. By E. Garcke, 
M.I.E.E. London: Electrical Press, Limited, 37-38, Strand, 
W.C. Price 1s. net.—This book is a reprint from a series of 
articles appearing in the Times engineering supplement 
during 1906 on the British electrical industries. A large 
amount of information, both historical and statistical, is 
given. Many practical suggestions which should interest 
those concerned with the commercial and engineering 
aspects of the electrical industry are also included. 


BOOKS RECEIVED. 


Journal of the Institute of Sanitary Engineers, Limited. 
Vol. XI., parts 1 and2. London: Published by the Institute. 
Price 1s. 

Proceedings of the South Wales Institute of Engineers. 
Vol. XXV., No. 4. Cardiff: Published by the Institute. 
Price 4s. 

An Exposition of the Prevention of Corruption Act, 1906. 
By C. E. Brackenbury. London: Stevens and Sons, Limited. 
Price 1s. net. 

Fighting Ships (1907). By Fred T. Jane. lLondon- 
Sampson Low, Marston and Co., Limited, 100, Southwark: 
street, 8.E. Price 21s. net. 

The Transvaal and its Mines. (The Encyclopedic History 
of the Transvaal.) By L. V. Praagh. London and 
Jobannesburg : Praagh and Lloyd. 

A Manual of Petrol Motors and Motor Cars. 
Strickland. London: Chas. Griffin and Co., 
Exeter-street, Strand, W.C. Price 18s. net. 

The Elastic Arch. - By Burton R. Leffler, Assoc. M. Am. 
Soc. C.E. London: Archibald Constable and Co., Limited, 
10, Orange-street, Leicester-square, W.C. Price 4s. net. 

Twenty-fourth Annual Report of the Bureau of American 
Ethnology to the Secretary of the Smithsonian Institution, 
1902-1903. By W. H. Holmes. Washington: Government 
Printing Office. 

Reinforced Concrete. By Lieut.-Colonel J. Winn, R.E. 
Vol. I., paper 5, of the professional papers of the Corps of 
Royal Engineers. Chatham: Royal Engiueers’ Institute. 
Price 2s, 6d. net. 

The Encyclopedia of Practical Engineering and Allied 
Trades. Vol. VI. By Joseph G. Horner, A.M.I. Mech. E. 
London: Virtue and Co., 7, City Garden-row, City-road. 
Price 7s. 6d. net. 

A Text-book on Roofs and Bridges. Part IV.: Higher 
Structures. By Manstield Merriman and Henry S. Jacoby. 
Third edition. London: Chapman and Hall, Limited. 
Price 10s. 6d. net. 

Marlborough’s Travellers’ Practical Manual of Conversa- 
tion in Four Languages—English, French, German, and 
Italian. London: E. Marlborough and Co., 51, Old Bailey, 
E.C. Price 1s. net. 

The Law of Building, Engineering, and Shipbuilding 
Contracts. By Alfred A. Hudson. Third edition. Vol. I. 
London: Sweet and Maxwell, Limited, 3, Chancery-lane. ” 
Price, 2 vols., £2 12s. 6d. 

The Evolution of the Submarine Boat, Mine, and Torpedo 
from the Sixteenth Century to the Present dime. By 
Commander Murray F. Sueter, R.N. Portsmouth: J. 
Griffin and Co., 2, The Hard. 

The Employers’ Liability Act, 1880, and the Workmen's 
Compensation Act, 1906. By Alfred Henry Ruagg, K.C. 
Seventh edition. London: Butterworth and Co., 11 and 12, 
Bell-yard, Temple Bar. Price 21s. 

Recent Improvements in Methods for the Biological Treat- 
ment of Sewage. By W. J. Dibdin, F.1C., F.C.S. Second 
edition. London: Sanitary Publishing Company, 5, Fetter- 
lane, Fleet-street, E.C. Price 1s. net. 
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PUMPING ENGINES FOR DALNY WATERWORKS 
FAWCETT, PRESTON AND CO., LIMITED, LIVERPOOL, ENGINEERS 


(For description see page 117) 
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PUMPING MACHINERY FOR DALNY WATER- 
WORKS. 


Some pumping machinery has recently been shipped by 
Messrs. Fawcett, Preston and Co., Limited, of Liverpool, to 
the order of Messrs. Sale and Co., of London and Yokohama, 
for the Dalny Waterworks. It consists of two sets of pump- 
ing engines and boilers, and is intended to deliver water 
for the town’s consumption from its source to the supply 
reservoir. 


The engines, as will be seen from the engravings which we | 


give on this and on pages 112 and 116, are of the vertical 


triple-expansion strface-condensing type, and work three | 


vertical plunger pumps, which are placed under the bedpiece 
carrying the crank shaft. The pump plungers are driven 
direct from the piston-rod crosshead by two side rods, the 
connecting-rod being on the under side of the crank shaft. 
This arrangement was adopted on account of its combining 
compactness with accessibility, all the parts necessary for the 
starting and working of the engines being within reach from 
the engine-room floor, The staging shown is only required 
for overhauling purposes. We may mention that the views 
on page 112 were reproduced from photographs taken in the 
makers’ workshops, which accounts for the beams and 
supports shown. 

Each engine has three cylinders, 14in., 2l4in., and 38in. 
diameter respectively, the stroke being 3ft. 


connections. The slide valves are of the ordinary D slide 
type. The cut-off is capable of adjustment on the high and 
low-pressure cylinders by separate expansion valves of the 


The cylinders | 
have cast iron liners bolted in, and are provided with jacket | 


| matic gear cutter without in any way affecting its utility as 


| main brake, or engine safety stop valve, is fitted in the main 
| line of steam pipe, with an hydraulic connection arranged 
instantly to cut off the steam supply should the pressure in 
the water main fall owing to the bursting of a pipe. In 
addition to this, each engine is fitted with a governor, driven 
by a chain drive from the crank shaft. 
| Each engine is designed to deliver 2,160,000 English 
| gallons per twenty-four hours to a reservoir at a distance of 
about 15,000 lineal feet, the total head being 250ft. The 
| Supply water is taken from a well close at hand. 








INDEXING APPARATUS FOR MILLING 
MACHINES. 


Tur general tendency in modern machine construction is 
to employ, as far as possible, automatic tools for making 
various parts, whereby the quality and rate of production is 
independent of the workman’s skill. With the universal 
milling machine the dividing head in use at the present 
time does not meet the modern demand for automatic 
action, as the actual division has to be done by hand, which 
is @ comparatively tedious operation, even when carried out 
by a clever workman. A workman is also compelled to stand 
idle by the machine in order to be ready to reverse the table 
and effect the next division. 

These objections are, it is claimed, overcome by Messrs. 
Ludwig Loewe and Co.’s automatic indexing apparatus, 
which converts a universal milling machine into an auto- 
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Meyer type, and in the intermediate cylinder by moving the 
excentric, which is driven by a plate keyed to the shaft. 
The cylinders are supported by cast iron and steel columns, 
and the bedpiece carrying the crank shaft rests on cast iron 
beams, which span the space containing the pumps. The 
crank shafts, which are of steel, are of the built-up type, and 
carry two cast iron fly-wheels. 

The pump barrels are of cast iron, lined with gun-metal, 
and are seated on a cast iron bedpiece. 
special mixture of cast iron, and are 14in. diameter by 3ft. 
stroke. The pump valves are of the annular type, and are 
weighted in proportion to the quantity and speed of the 
water passing through them. All the parts subject to water 
pressure are made extra heavy and well stiffened. The air 
vessel is of large capacity, and is connected to a Wipperman 
and Lewis air charging pump while the engines are at work, 
while in addition a small steam-driven air compressor has 
been supplied for charging the air vessel preliminary to 
starting the engines. 

The air and feed pumps are driven from the crosshead of 
one of the pumps, the air pumps delivering the water into a 
feed tank, which also serves as a grease extractor. The feed 
pumps draw from this tank and deliver through an econo- 
miser to the boilers. There are also two auxiliary steam- 
driven feed pumps in the boiler-room. The surface condensers 
are piaced in the line of delivery piping, so that all the water 
delivered by the plunger pumps passes through the body on 
its way to the main, while the exhaust steam from the 
engine enters inside the tubes, or the reverse of the usual 
practice, 

Steam at 1501b. pressure per square inch is supplied by 
two water-tube boilers in one battery, each having 968 square 
feet of heating surface. The main steam and boiler feed 
Pipes are of mild steel, with cast steel branch pieces, A | 





The plungers are of a | 


| the ratio of these change wheels determines the amount 


| of the table is cight times that of the working. The travel 
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a universal milling machine. When onceadjusted, it is said 
tocontrol the division automatically and accurately, and also 
the advance and quick return of the table. The operator 
being able to attend to several machines at the same time, 
the rate of production may be considerably increased ; in 
fact, a saving of 50 per cent., if not more, in wages alone is 
claimed. When not required, it can be easily removed from 
the machine. 

The general appearance of the apparatus is that of an 
enclosed gear box, which is attached to the table next to 
the dividing head, to which it is connected by a train of 
wheels, while a further train on the opposite side operates 
the table feed. The apparatus is driven by a belt from the 
countershaft, and any existing feed driving arrangements 
must be disconnected. The countershaft must be pro- 
vided with a longer shaft to take an extra pulley, which is 
not supplied. The pulley on the indexing apparatus runs at 
400 to 600 revolutions per minute, from which the diameter 
of the countershaft pulley can be calculated. The width 
should be Gin., corresponding with that of the belt 
tightener rolls. A belt tightener is necessary in order to 
allow the to-and-fro movement of the table. 

The automatic feed of the table with quick returnis brought 
about by means of the change wheels already mentioned, 
which connect the apparatus with the table feed, and 
of feed per revolution of the work arbor. The return speed 
of the table is regulated by adjustable dogs which are 
attached to a horizontal bar, and strike against a fixed 
stop; the bar is connected to the reversing lever in such 
a manner that by simply changing the position of a 
screw the direction of feed and return respectively can be 






used, The automatic division takes place at the end of the 
return motion, the driving wheel of the train between 
the apparatus and the dividing head making exactly one 
revolution each time. 

Change wheels are not supplied with the apparatus, as 
those belonging to the milling machine itself are used. Any 
division which is possible with the available change wheels 
can be made. The ends of both spindles of the apparatus 
are detachable, so that they can be easily turned to suit the 
bore of the change wheels. 

The apparatus can only be used on a machine pro- 
vided with a dividing head and change wheels, and is 
intended for work which does not require to be turned while 
the cutter is in operation. The spindle of the dividing head 
can be arranged horizontally, vertically, or tilted to any 
desired angle. The apparatus can be attached without 
trouble to milling machines of all makes, provided the general 
dimensions are approximately the same. Before placing the 
apparatus on the table of the machine, the dividing head 
must be moved towards the tailstock; this will naturally 
reduce the distance between the centres to the extent of the 
length of the apparatus, plus the width of a change wheel. 
As the dividing plate is not required when the apparatus is 
used, it is dispensed with and replaced with a small cap. 
This arrangement minimises the strain on the gearing other- 
wise due to the sudden acceleration and retarding of the 
dividing plate, especially when only a small number of - 
divisions is required, such as 4-8. The apparatus is made in 
two sizes, of which No. 1 is 9}in. long and No. 2 10gin., the 
latter being a heavier pattern, and consequently capable of 
heavier work. When used on machines having the dividing 
head on the right, the pulley of the apparatus will be in 
front, while the reversing bar will be at the back. As on 

















MILLING MACHINE AND INDEXING APPARATUS 
these and similar machines the arm carrying the change 
wheels is not attached to the dividing head, therefore provi- 
sion should be made for enabling this to be done. Further, 
care should be taken that there is sufficient clearance at the 
back for the reversing bar. 








RUSSIA'S RAILWAYS. 


In his recent reporton the immediate needs of the railways 
of the empire, the Russian Minister of Ways of Communica- 
tion estimated that at least £97,325,000 would be required 
during the next five years in order to increase the carrying 
capacity of the railways; this means that £19,465,000 will 
have to be found every year for the next five years, if this 
greatly needed work is to be carried out. That the Russian 
railways are far from being adequate to the needs of the 
empire is no new revelation. The State-owned lines and the 
lines controlled by private companies alike have been allowed . 
to iall behind. In 1894 the Minister of Ways of Communi- 
cation issued a decree ordering the managing authorities of 
all the railways not only to keep their rolling stock and 
material up to the proper strength, but also to have 10 per 
cent. of rolling stock in reserve in case of a sudden mobilisa- 
tion of the forces. This decree shared the fate of so many 
other decrees in Russia; it was honoured in the breach. 
Thus, in the railway Budget of 1906 the sum of only £7,576,668 
and in the Budget of 1907 only the sum of £7,911,565 were 
allotted for railway construction and new rolling stock and 
material. In view of Russia’s crippled finances the small- 
ness of the sum just mentioned is explicable; but the 
needs of the railways are so obvious and pressing, that 
economy in this respect is out of the question in the best 
interests of the empire. For many months enormous quan- 
tities of freight have been compelled to lie at the country 
stations awaiting transport, for the supply of trucks was far 
too small to cope with the demands of the traffic. Thus, 
agriculture and trade have suffered greatly, and to make 
matters worse, the corn sent to the famine-stricken districts 
had to be ‘‘ held up,’’ until in many cases it rotted before it 
could reach the starving peasants. 

The Special Commission appointed by the Ministry has 
drawn up an extensive programme of work. Thus, the track 
of the Siberian Railway is to be doubled between Irkutsk 
and Atchinsk ; a Black Sea Railway is to be laid down; the 
Central Asian Railway is to be extended from Khokand, in 
Ferghana, to Namangan; the St. Petersburg and Vitebsk 
Railway is to be continued; and the Northern Donetz Rail- 
way is to be built. The last railway will supply St. Peters- 
burg with coal from the rich coalfields of Donetz. Lieut.- 
General Wendrich, the Assistant Minister, has reported 
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the coal region of South Russia. The Special Commission 
recommends that the speed of the goods trains shall be raised 
from 270 miles to 470 miles per twenty-four hours. 

Seeing that the Russian Press recently hailed with glee the 
announcement that orders for rails had been received from 
abroad, it is strange that Russian railways themselves should 
be suffering at this moment froma scarcity of rails. During 
the last few years the Russian ironworks have made commend- 
able progress, and there ought not to be a lack of rails for 
home use. At the same time, there is a lack of locomotives, 
and many of those now running are obsolete. The lack of 
trucks has been felt for years, and several of the leading 
lines have hired trucks from foreign railways from time to 
— A few months ago the shortage of trucks amounted to 

0,000. 

The Minister of Finance recommended at a recent meeting 
of the Council of Ministers that the various Ministries should 
postpone all special demands until the Third Duma meets. 
In other words, the Railway Budget for 1908 will be like its 
predecessors—it will ask for a grant of money, which will be 
about £12,000,000 less than it ought to be, and any further 
grant of money will have to be applied forto the Duma. But 
there is small hope for Russia’s railways in the immediate 
future. The demands on the Imperial Exchequer bid fair to 
be enormous. Money will be needed to settle the land 
question, and the restoration of the navy is imperative. 
Whatever else has to be left undone, the laying down of 
strategic railways in remote regions will doubtless go merrily 
forward in pursuance of Russia’s ‘‘ historic task.’’ 

The following statistics regarding Russia’s railways in 1906 
are of interest :—On February Ist, 1906, the total length of the 
Russian railways then thrown open to traffic amounted to 
43,211 miles. The length of the lines owned and worked by 
the Government was 26,895 miles, the lines owned by private 
companies were 12,023 in length, the short local lines were 
1415 miles in length, the Government lines in the Grand 
Duchy of Finland were 1855 miles in length, there were 17 
miles of privately-owned railways in Finland, and, lastly, in 
the Far East the Eastern China Railway had a length of 
1078 miles. During 1906 the lines in course of construction 
amounted to 11854 miles, of which 512 miles were being 
worked on February 1st, 1907, while concessions had been 
granted for laying down 1091 miles of railways. 

During 1906 the total receipts of the Russian State-owned 
railways amounted to £48,252,724, as compared with 
£41,827,205 in 1905, or an increase of £6,425,509. The 
receipts were at the rate of £1645 per mile, as compared with 
£1500 per mile in 1905, or an increase of 9°7 per cent. This 
increase was due mainly to the increased private freights that 
were sent by rail when the war with Japan came to an end. 
Naturally enough the Siberian Railway was affected most of 
all by the cessation of hostilities, and in 1906 its receipts 
increased by 37-2 per cent. The receipts of the railways in 
European Russia suffered very much from the continual 
strikes which broke out from time to time in every direc- 
tion ; thus, on the Nicolas Railway, the important line 404 
miles in length connecting St. Petersburg and Moscow, the 
receipts fell off by 41:2 per cent, during 1906. 

The number of passengers carried by the State-owned rail- 
ways was 78,151,655, or an increase of 2,840,810, while the 
freight carried amounted to 98,626,240 tons, or an increase 
of 12,298,208 tons. The receipts taken by the private lines 
amounted to £19,751,317, or an increase of £847,057 ; the 
passengers carried by these lines numbered 29,042,497, or an 
increase cf 938,960, while the freight carried amounted to 
37,103,888 tons, or an increase of 2,256,380 tons. In the case 
of the local short lines a similar increase took place ; thus, 
the receipts amounted to £563,967, or an increase of £87,575, 
which was at the rate of 12} per cent. per mile ; the number 
of passengers carried was 7,758,526, or 1,132,015 more than 
in 1905, and the freight was 2,044,381 tons, or an increase of 
390,555 tons. 

Exclusive of the Finnish railways, the receipts of the 
Russian railways in 1906 amounted to £69,097,278 or an 
increase of £7,655,256; the passengers carried numbered 
115,672,051, or an increase of 5,124,729, while the freight 
traffic amounted to 138,244,651 tons, an increase of 16,122,413 
tons, as compared with 1905. 








LOCOMOTIVES FOR JAPAN. 


A NUMBER of goods locomotives of considerable power 
and weight for narrow-gauge lines has been built by 
the Baldwin Locomotive Works for the Nippon Tetsudo 
Kaisha Railway of Japan. The line has the Japanese 
gauge of 3ft. 6in., and the engines were limited to a 
loading gauge of 12ft. 5in. in height and 8ft. 5in. in 
width. The engines are of the eight-coupled bogie type— 
2-8-0, with bogie tenders. The cylinders are outside, with 
balanced slide valves on top, and the excentrics are mounted 
on the second driving axle, while the connecting-rods take on 
crank-pins in the third pair of wheels. The boiler barrel has 
double-welted sextuple-riveted longitudinal butt joints, and 
double-riveted circularseams. The whistle and safety valves 
are fitted to a cast-steel pear-shaped dome just in front of 
the cab. The dimensions of these engines are as follows :— 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





NEW TYPE OF GREAT WESTERN EXPRESS ENGINE, 
§ir,—Everybody will be interested in Mr. Rous-Martin’s clear 
and able defence of the use of six-coupled express engines for 
heavy duty. Personally, I do not share the scepticism evinced as 
to the speed potentialities of such engines when the driving wheels 
are of a sufficiently large diameter. It is simply a question of 
power v. resistance, and Mr. Ivatt’s well-known diagram graphi- 
cally demonstrates a point which I have always maintained, viz., 
that so far as the attainment of high velocities is concerned, the 
resistance increases as the wheel diameter decreases. There is, 
of course, a limit to wheel diameter above or below which it is not 
advisable to go. That limit depends upon the requirements of 
any ticular case, but, speaking generally, 6ft. 6in. driving 
wheels are probably the most suitable for six-coupled express 
engines. 
The chief point of interest in Mr. Churchward’s latest locomo- 
tive practice lies in the employment of four non-compound 
cylinders in conjunction with saturated steam of a very high 
pressure. The objections to that practice are: (1) The augmented 
cylinder area exposed to cooling ; (2) the impossibility of fully 
utilising the expansive force of the steam ; (3) the increase in 
boiler repairs. ‘The Great Western new 4—6—0 engine is some- 
what similar to the large four-cylinder simple locomotive which 
was shown by the Belgian State Railways at the Litge and Milan 
Exhibitions. As regards smoothness and steadiness of running, 
there is nothing to choose between the two engines. But whereas 
the Belgian locomotive works with a boiler pressure of 2001b., and 
uses highly superheated steam—on the Schmidt system—to pre- 
vent condensation on the increased area of the four cylinders, 
Mr. Charchward’s simple engine, on the other hand, uses saturated 
steam of 2251b. pressure, and consequently in the latter case the 
steam cannot be employed to the best advantage. In a non-com- 
pound working with so high « boiler pressure the terminal pressure 
will be high ; in other words, the steam will be exhausted while a 
large modicum of work remains in it. Moreover, with saturated 
steam the losses arising from condensation are necessarily aug- 
mented owing to the larger combined area of the four cylinders. 
Lastly, there is the increased cost of up-keep in the matter of 
boiler repairs, due to the high steam pressure of 225'b. According 
to Professor Goss’s classical experiments—as described by him in 
a paper read before the Carnegie Institute at Washington, 17th 
August, 1906—no advantage is to be gained by using in single- 
expansion locomotives boiler pressures in excess of 180 ]b. Pro- 
fessor Goss found that the difference in economy in favour of the 
higher pressures—200 lb. to 240 1b.—was practically nil. 

If there is one type of locomotives more than another to which 
high superheating ought to be applied that type is the four- 
cylinder simple one, in order entirely to do away with condensa- 
tion. If Mr. Churchward’s new engine had been fitted with an 
etficient superheater it would have been thoroughly up-to-date and 
one of the most economical locomotives running. In a word, it 


motive could possibly be. 

I believe that 4-6-0 express passenger engines with four high- 
pressure cylinders are already in use on the Belgian and Saxon 
State Railways respectively. All of these locomotives are pro- 
vided with superheaters, and I understand that the results obtained 
are in every respect distinctly satisfactory. 

London, N., July 30th. F, W. BREWER, 





EDUCATION AND SUCCESS. 

Sir,—You are renewing the discussion on the proposed, and 
now soon-to-be-built Imperial Technical College (I.T.C.). It is to 
be built at South Kensington, I believe, and near the Imperial Insti- 
tute I hope, so that visitors may be able to embrace the two white 
elephants in one glance. For, that the I.T.C. will be as bad, or 
worse, a white elephant as the I.I. is, is sure—only the I.T.C. will 
be hurtful, whereas the |.I. is comparatively innocuous. 

Let us clear our minds of formule. The modern young man 
when he goes to a college does so for the purpose of acquiring 
knowledge, which he has been told will in the future be saleable 
at a rate commensurate with the cost and difficulty of obtaining 
it. There may be, probably are, a few young enthusiasts whose 
sole aim is to gain knowledge, to broaden knowledge, to scorn 
delights, and live laborious days so as to benefit their country, but 
most students are not so altruistic. ‘‘Let me earn my bread and 
butter and the little superfiuity that makes luxury, if my country 
benefits as well, tant mieux” —thatis the creed of 999 students out 
of a thousand—and our business is with the 999, not with the 
thousandth. Now, as has been abundantly shown by correspon- 
dence in your and other jouraals, there is already a greater supply 
of engineers with the highest qualifications, than there is a 
demand. The owners of an electrical—or other—factory do not 
want hordes of budding Faradays in their shops, especially if 
they are all to be paid as a Faraday deserves. They want fairly 
intelligent—‘‘ smart” is the word—young men who will read 
ammeters and voltmeters, take out quantities, and make as few 
‘*shorts” as possible, and who will cost about 25s. per week. 
They would like, perhaps, one Faraday, but even that is not sure 
—he might be wondering why the galvanometer needle kicked, 
when he should be finding out why foreman B.’s work costs more 
than foreman A.’s. 

Each works needs a very few competent, highly-trained engi- 
neers at salaries from about £500 to about £1500 per annum. 
There are, perhaps, 10,000 such jobs in the engineering profession 
in England. Put the wastage at 30 per mille, then England has 
to supply 300 per annum. Now, count up the men turned out by 
the Universities of London, Cambridge, Dublin, Glasgow, Man- 
chester, Birmingham, Leeds, Durham, &c. Deduct a liberal per- 
centage from this number for men who go to the Colonies, India, 








Egypt, and abroad, and yet you will find that England produces 
very considerably more than the 300 men per annum that she 
needs. And now we are going to have the I.T.C., capable of turn- 





ing out 200 to 300 such men perannum. It alone will be able to 





supply England’s need. Before many years are past we shall sce 
B.Se.’s and diploma’d engineers as sandwichmen, cab touts, &c., 
as is now the case in Italy and Belgium, where the colleges pro- 
duce many more professional men than the professions need. 

I do not know whether it is too late, bat I suggest that the 
engineering profession, as represented by its Institutes—I.C.E., 
I.E.E., I.M.E., &c.—organise a formal protest against the waste of 
money in building an unnecessary technical college, whose chief 
tendency will be to diminish the prestige and profits of the 
engineering profession, while doing only problematical good to 
England. B.Sc. (ENGINEERING). 
Egypt, July 24th. 


would have been more economical than any saturated steam loco- | 





proportions his metal and concrete in accordance with the stresses 
to be carried. If he wants to use patented bars giving a mechanica! 
bond in the concrete, he can buy these at a somewhat higher cost, 
but will use them to suit himself, the same as ordinary bars, 
Scientific investigations as to the strength of concrete and armoured 
conerete—or ferro-concrete—have been under way for some years 
by engineers, engineering institutions, testing laboratories, &c. 
There is no necessity to rely upon empirical formulas, and it is 
probable that many of the recent failures of concrete buildings 
which have injured the reputation of ferro-concrete construction in 
general—have been due to this class of design. As far as arches, 
viaducts, bridges, wharves, &c., are concerned, there have been 
few failures. 

As to the condition of the steel work, it is usually specified that 
all mill scale and o/f must be removed, but a light surface rusting 
does not affect the bond or adhesion between the concrete and the 
steel. 

July 30th. REINFORCED CONCRETE. 


GAS-HEATED POTTERY KILNS. 


Sirn,—In my copy of THe ENGINEER for July 5th I notice a 
paragraph stating that experiments have recently been carried out 
in Staffordshire with Mond gas as the heating agent for pottery 
furnaces, and that the success of such gas has been demonstrated, 
and that a sufticiently high temperature has been obtained. 

We wish to call your attention to the fact that years ago we 
applied ordinary Duff producers successfully to pottery kilns, and 
that we have no difficulty whatever in obtaining a sufficiently high 
temperature to work the kilns. There was an entire absence of 
any necessity for washing the gas, as the pottery ware is enclosed 
in clay boxes or in retorts heated by gas from the outside. 

We do not think in ninety-nine cases out of a hundred that it is 
necessary to wash the gas and cool it, as that leads to a large waste 
of heat in cooling the gas and reheating it again. It leads to 
much greater first cost and less return on the money outlay than 
the simple system already in use. 

It has also been stated that the gas is admitted at several points 
round the ovens, the supply being regulated by a hand valve. 
This is exactly the system which we ourselves adopted years ago, 
and which we worked successfully. 

Durr BroTHERsS AND Co., 


Liverpool, July 25tb. Epwarp J, Durr. 





GontRAcTs._-The West Ham and Eastbourne Corporations are 
erecting water cooling plants on the Gjers and Harrison ‘‘ Simplex ” 
spraying nozzle system. The Kent Power Syndicate, Messrs, C. A. 
Parsons and Co., of Newcastle, the Chatham and District Light 
Railways Company, and the Lanarkshire Tramways are also 
installing plants on this system.—The Empire Roller Bearing< 
Company, Limited, has reveived a further order for 380 axle-boxes 
and spare parts for the Rio Tramways, this making over 600 axle- 
boxes supplied to this one company for its tramway cars.—Bruce 
Peebles and Co., Limited, have received a repeat order from the 
Paisley Nag mer mcag for a 750-kilowatt high-tension alternator.- 
C. and A. Musker, Limited, of Liverpool, have secured an order 
from the India-office for steel work for sluice gates, &c.—-The D. I’. 
Battery Company, Limited, of Bakewell, Derbyshire, has during 
the past fortnight secured contracts for the erection of electrici! 
storage. batteries comprising over 1300 cells of 1,270,000 watt 
hours at Fleetwood, Tadcaster, Ilford, Brechin, Montrose, and 
Alderly Edge, amongst other places, and have during the past 
month completed power installations at Southampton Docks for 
electric cranes at Portsdown, Gosport, and Pontefract, for electric 
tramways at Letchworth—Garden City—Stratford-on-Avon, Mans- 
field, and several smaller contracts for the Admiralty and War- 
office. 

NoRTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—The annual general meeting of the members of the 
North of England Institute of Mining and Mechanical Engineers 
will be held in the Wood Memorial Hall, Newcastle-upon-Tyne, at 
two o’clock on Saturday, August 3rd. The President will appoint 
scrutineers for the election of officers for the ensuing year. The 
Secretary will read the minutes of last general meeting, report the 
‘* Proceedings ” of the Council, and read the annual reports of the 
Council and of the Finance Committee. Election of representa- 
tives on the Council of the Institution of Mining Engineers. Elec- 
tion of members, &c. The President, Mr. John Herman Merivale, 
will deliver his presidential address, and the following papers will 
be open for discussion :—‘‘ Experiments Illustrative of the Inflam- 
mability of Mixtures of Coal Dust and Air,” by Messrs. P. Phillips 
Bedson and Henry Widdas; ‘ ye yy Sanger Conveyors,” by 
Mr. M. Malplat; ‘‘The Use and re of Oxygen-breathing 
Apparatus,” by Mr. M. H. Habershon; ‘‘ Regulations of the 
Vienna Mining Department respecting the Precautions that are 
to be observed in Fiery Mines in case of an Explosion of Gas or 
Coal Dust, or of a Fire in the Pit or in the Shaft, for the Security 
of Life and ronan © and Report to his Majesty's Secretary of 
State for the Home Department on the Circumstances attending 
an Explosion of Fire-damp and Coal Dust which occurred at 
Urpeth Colliery, near Birtley, in the County of Durham, on the 
17th December, 1906,” by Mr. J. B, Atkinson, one of his Majesty's 
Inspectors of Mines. The following paper will be read or taken as 
read :—-‘‘ A Locking Hook for Sinking Purposes,” by Professor 
H. Louis; and the Wolf-Sohres electric safety lamp will be ex- 
hibited. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—The Institution 
has received from the Metropolitan Water Board and Sir Edward 
Fry, the chairman of the Court of Arbitration (under the Metro- 
polis Water Act, 1902), two sums of £250 each, which the donors 
desire to be used for some engineering purpose connected with the 
Institution. The Council have invested the amount—£500—in a 
trustee security, the income from which they have decided, after 
consultation with Sir Edward Fry, shall be offered biennially for a 
paper submitted in accordance with prescribed conditions. It has 
been further decided that the prize shall be known as the ‘‘ Water 
Arbitration Prize,” and shall be offered for a paper on an engi- 
neering subject to be announced by the Council one year before 
the time for sending in the papers. The prize, which will have a 
value of approximately £30, will take any form which the Council 
may from time to time decide upon, and will be accompanied by 
a certificate bearing the seal of the Institution. If, in the opinion 
of the Council, no paper of sufficient merit be recsived in reply to 
any particular offer of the prize, the amount available for that 
award will be added to the capital of the fund. The conditions for 
the first award, to be made in 1908, are that:—(1) The award will be 
made to the author of the selected paper dealing with the filtra- 
tion and purification of water for public supply. (2) Members, 
associate members, associates, and graduates of the Institution 
may compete. (3) Papers must be sent in to the secretary of the 
Institution of Mechanical Engineers, and must reach him not 





FERRO-CONCRETE. 
Sir,—I note that in a letter in THE ENGINEER of July Sth 
“‘ Civil Engineer ” states that as regards design the contractor is 
entirely in the hands of the patentee, who has based his calcula- 
tions and designs on practical experiments from which he has 
deduced empirical formulas. This is not at all the condition that 
exists in the United States. While the patentees of reinforcing 
systems do design structures, most important buildings are designed 
by engineers without regard to patentees, except for the payment 
of royalty where a patented system is used. But very many of 
these buildings do not involve patents at all. Plain round and 


later than 3rd January, 1908. (4) Each paper must be clearly 
written, or typewritten, on one side only of foolscap paper, with a 
margin, and must be accompanied by an outline or synopsis of its 
contents of not more than six hundred words; any illustrations 
submitted with the paper must be properly drawn to scale. 
(5) Papers submitted for competition will become the property of 
the Institution, and, at the discretion of the Council, may be 
either read and discussed at a general meeting or printed in the 
“ Proceedings ” without having been so read and discussed. Each 
paper must consist of original matter written by the competitor 
himself, and the Council will require a written statement to that 
effect. Any paper not accepted for printing in the ‘‘ Proceedings 

will be returned to the author. No paper which has been pre- 
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THE ALTERATIONS TO LUDGATE-HILL 
STATION. 


For some considerable time past the traflic arrangements 
at Ludgate-hill Station have not been all that could be 
desired, and yet we fully appreciate that under the present 
conditions the management was not in a position to improve 
them. The fault lies in the design of the building When 
the station was erected, no doubt it was capable of dealing 
with all the traffic that was likely to be expected there, but 
this has now so increased as to render the present building 
quite unsuitable. At certain times of the day the congestion 
of traffic is sorely felt, and this is particularly noticeable as 
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on such occasions when large gatherings are attracted to the 
Crystal Palace. A study of the plan of the existing station, 
which is illustrated in Fig. 3, will show that the station is 
one which does not lend itself well to the handling of large 
crowds. The entrances and exits are small, and at times are 
quite incapable of dealing efficiently with the traffic. There 
are two platforms, one of which is 385ft. and the other 388ft. in 
length, and both only 17ft. wide. They are island platforms, 
and the whole station is covered by an old wooden roof 
which has done service for about forty years. The station is 
the property of the South-Eastern and Chatham Railway 
Companies, which have no fewer than seven stations in the 
metropolitan area. We are given to understand that quite 
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recently it was proposed to close the station altogether, but 
after due consideration of the proposal it was finally decided 
to retain it, and to make the alteration indicated in the 
engravings Figs. 3 and 4. The station is centrally situated, 
and it would have caused great inconvenience to many people 
had the directors decided to close it. From the engravings 
it will Le noticed that no alteration is to be made with regard 
to the size of the station. The companies own no adjacent 
land, and any further extensions would have involved an 
enormous outlay—an outlay which would not have been com- 
mensurate with the benefits which the companies could have 
hoped to have derived from it. 

Briefly stated, the alterations will consist in replacing the 


Street 


Platform 388° 0" long 





Platform 385 0 long 


and it will be seen that it does not quite extend to the full 
length of the platform. Another great improvement which 
is embodied in the new design is the size of the entrance and 
exit. The former is to be at least 3ft. wider than the present 
one. 

The work upon the alterations has already commenced, but 
it will of necessity be a long and tedious undertaking. The 
difficulties which have to be overcome are numerous, and it 
must not be forgotten that the work will have to be carried 
out without seriously affecting the handling of the traffic. 
Indeed, it will be impossible to close the station except on 
Sundays. One of the chief difficulties which has to be over- 
come is that of making the existing floor waterproof. At 
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Fig. 4-PLAN OF STATION AFTER ALTERATIONS 


two present platforms by one platform of the island type 
having ample proportions. All the main line express trains 
will run over the special Jines shown in Fig. 4, and will no 
longer stop at Ludgate-hill. They will pass through to St. 
Paul’s or Holborn Viaduct. The station is not much used 
by main line passengers, and this new departure will not 
therefore cause any inconvenience. The traffic is mostly local, 
and is practically confined to the early morning business 
trains and evening traffic. The new platform will be 440ft. 
in length, and will have a breadth of 32ft. This platform will 


be covered by a roof of the umbrella type supported by | 


central columns, as indicated in the plan—Fig. 4. The 
outline of the roof is shown in the engraving by a dotted line, 
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present this is far from being the case, as anyone who has 
stood in the booking hall will know. It is the engineer’s 
intention to rectify this as the work proceeds. Another 
obstacle almost as difficult to overcome as this will 
be the rearrangement of the points at both ends of the 
platform. This entails much work, as will be gathered from 
a comparison of the two plans given in Figs.3 and 4. Then, 
again, there is the complete removal of one platform, and 
the building of another, and this also without interfering 
with the traffic, and finally there is the removal of the 
present roof and the construction of another. These facts, 
although very briefly stated, clearly emphasise the difficulties 


| which will present themselves, and it is not, therefore, to be 
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expected that the work will be completed for some time to 
come. The very nature of the undertaking prevents this, 
but now that the task has been commenced, it will no doubt 
be continued steadily and as speedily as practicable. The 
work has been designed and will be carried out under the 
direct supervision of Mr. Percy Tempest, M. Inst. C.E., the 
chief engineer of the South-Eastern and Chatham Railway 
Companies, to whom we are indebted for supplying us wish 
the information, and for the use of the plans and drawings 
from which our illustrations have been prepared. 








A HIGH DUTY PLUNGER PUMP. 


A new type of plunger pump recently put upon the 
market by Messrs. W. H. Wilcox and Co., 23, Southwark- 
street, E.C., is claimed to be capable of a higher capacity 
than any other plunger pump occupying the same 
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the pump pit and that in the stand-pipe; the balance— 
85ft.—represents the calculated head due to friction in 
the rising main from the pumping station to the stand-pipe. 
This total head is equivalent to 1251b. pressure. Each pump 
will have a Westinghouse induction motor driven by a three- 
phase current of 400 volts, 3000 alternations, and of sufficient 
power to develop 500 horse-power at the pump when running 
at 750 revolutions. The main transmission current will be 
stepped down by three 500-kilowatt water-cooled oul-insulated 
transformers, with primaries arranged for current of 11,000 
to 12,000 volts, and secondaries for a current of 440 volts. 











|NEW TOOL FOR WOOD PLANING MACHINES. 


| Everyone who has any knowledge of wood-working 

machinery is aware of the danger which attends the use of 
| those in which the material has to be fed to the machine by 
| hand. Planing machines, for instance, have an unpleasant 
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PLUNGER PUMP 


space. By reference to the accompanying illustrations the 
principle will readily be understood. It will be seen from 
the sectional view that there are two independent pistons 
which are operated by crank levers connected to the handle. 


| way of removing the unwary attendant’s fingers. The 
| custom-practice has been for makers to supply square cuttr 
| blocks, upon the flat faces of which the plane irons are 
| bolted. Fig. 1 shows in section the arrangement of an 


When the handle is moved to the left the pistons separate, | ordinary plane cutter block, from which it will be seen that 
thereby delivering the water through the ports at the ends of | as the knife edge in revolving has just to appear above the 
the cylinder, and at the same time the space between the | table surface, so that the bolt heads do not come into con- 
two pistons is filled. Conversely, when the handle is moved | tact with the wood which is being planed. It will, moreover, 
to the right, the water is discharged from between the | be seen that the surface presented by the whole when 


pistons through the centre port, and the two end spaces are | 


filled. 

Each piston is provided with two cup leathers fitted back 
to back, one of which is always forcing. 

The cylinder of the pump, in accordance with the usual | 
practice, is fitted with a brass liner, and consequently there is 
no scoring or sticking of the leathers caused by rust. The | 
valve plates on both the suction and delivery sides are self- | 
contained, and we understand that in the case of damage | 
they can be replaced by any unskilled man, as can also the 
leathers, and, in fact, all other parts. 

Another point claimed as an advantage is that when in 
operation the pump is always sucking and delivering in equal 
quantities, thus ensuring an even strain on all the parts. | 
The inlet and outlet ports of the centre chamber are | 
double the area of the end ports, the former having twice the | 
quantity of liquid to contend with. With the use of a foot | 
valve the makers inform us that the pump will suck verti- | 
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cally from a depth of 25ft., and will force to a height of 
100ft. and upwards. To prevent damage in frosty weather 
the cylinder is provided with two small drain cocks, one at 
the top of the cylinder and the other at the bottom, the | 
former may also be used for priming in the event of the | 
leathers becoming dry. 

We understand that these pumps are also supplied for hot | 
water and other liquids, and they are also constructed with | 
suitable gearing for driving by means of a windmill or other | 
mechanical source of power. The hand-operated pumps are | 
provided with four cast lugs, by means of which they may be 
bolted to the wall. 








ELECTRIC PUMPING PLANT. 


THE new water supply system for the town of Lockport, 
\.8.A., will take water from a crib in the Niagara River, 
and a 48in. intake pipe of gin. riveted steel plate will lead 
for a distance of 2625ft. to a concrete pump well or pit 28ft. 
diameter and 25ft. deep. The pump house, transformer | 
house, and auxiliary boiler and coal house, will be 
brick buildings with steel roof trusses. A 30in. steel | 
pipe line wil extend from this pumping station about | 
13 miles to the town of Lockport, ending at a | 
steel stand-pipe 25ft. diameter and 120ft. high. The town | 
will have about 5500ft. of distribution mains. As electric | 
current can be obtained at very low cost—from the Niagara | 
Falls water-power stations—electrically-driven centrifugal 
pumps of the three-stage turbine type were adopted. | 
There will be three units, each of 5,000,000 gallons | 
capacity in twenty-four hours, operating against a total | 
head of 287ft. Of this total head, 202ft. is the | 


difference in elevation between the water level in| 


revolving is very irregular, hence the danger to the hands 
| when feeding the timber up to the cutter. Messrs. M. 
Glover and Co., Holbeck-lane, Leeds, have designed a new 


| form of circular bleck, shown in section in Fig. 2, in which 


it will be observed the above objections have been obviated. 
| The method of construction will be gathered from the illus- 
tration. The cutting tool is held against the back iron by a 
continuous plate shaped on to its outer surface to the same 
curvature as the block. The plate is secured to the block by 
studs and countersunk nuts. The back iron is held by set 


screws, and is adjustable according to the cut to be taken. 
When revolving the whole presents practically a circular 
surface, with the exception of the slight backing off of the 
back iron, ani should the attendant’s hand slip on to the 
round block the damage which is likely to ensue is very slight 
compared with the form above described. In addition to the 
advantage already enumerated the makers claim, amongst 
other features, that as thin steel strips are only necessary as 
knives, a great saving in steel and expense is effected. 
Secondly, as perfect pressure is brought to bear right up to 
the cutting edge, these blades are found to cut sweeter and 
with a much better finish. Thirdly, these thin knives are 


much more quickly and easily sharpened, and are less liable 
to become unequally balanced. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 24th, 

THE United States Steel Products Company, a branch of the 
United States Steel Corporation, has sent the first shipload of 
railroad material for Dalny to be used in the construction of the 
Manchurian Railway. Forty shiploads will go during the next 
twelve months. The total tonnage is 400,000 tons, and the value 
is some ten million dollars. Included in the shipment are 103,000 
tons steel rails, 250 locomotives, 3000 cars, and 8 tons bridge 
material. The load just gone carried 4700 tons rails, 1500 tons 
bridge material, and 300 tons telegraph wire. 

Structural material continues in active demand, and large orders 
continue to be placed at full prices, Bridge material is also active 
and orders are accepted just as fast as deliveries can be satisfac. 
torily ar ed. The largest recent order was for 20,000 tons for 
the Great Northern and the Northern Pacific Railroad. 

Another source of demand is the building of barges for the 
navigation of rivers, particularly the Mississippi. An order has 
just been booked for 4000 tons to construct barges to run from St, 
Louis, Mo,, to Kansas City, Missouri. This line has been called 
into existence by high rail rates, and the difficulty encountered in 
handling freight expeditiously between those two points. Another 
line of barges calls for 3000 tons to ply across the Mississippi near 
Baton Rouge, Louisiana, to carry cars across the river. There 
has been a recent marked decline in pig iron amounting to one 
dollar per ton and over, but the trade cannot diagnose the case as 
a temporary or permanent decline. Five cargoes of English and 
Scotch iron have arrived, and another is due this week. The bulk 
of it is sold. Both forge and foundry iron have weakened, ut 
there is no stimulus to business. 

The Government statistics of copper show that consumption 
decreased from 70,000,000 1b. in January to 50,000,000 Ib. in June, 
The United States production has been at an average of 35,(00 
tons per month. For the first six months imports averaged 11,(0¢ 
tons monthly, or a total of 46,000 tons. Exports have averaged 
13,752 tons per month. Domestic consumption has averayed 
28,000 tons per month. Total domestic and export, 41,700 tons, 
or an excess for the first six months of 4300 tons per month, or 
25,500 tons for the half-year. Adding to this the surplus at the 
first of the year, we have 150,000,000 lb. surplus copper. 

On January Ist the stock of blister copper was 100,000,000 !b, 
Total all kinds, July Ist, 250,000,000 lb. These figures theoretically 
— to weaker copper. Attempts made to rally the market have 

ailed. 








CATALOGUES. 


O. N. Beck, 11, Queen Victoria-street, K.C.—A leaflet giving 
prices and particulars of improved inside and outside callipers, 

MICHAEL PAL AND Co., Parliament-mansions, 8.W.—A small 
pamphlet giving particulars of centrifugal fans driven by steam 
turbines. 

W. H. BAitey AND Co., Albion Works, Salford, Manchester. 
A leaflet giving particulars and prices of tire pumps and testers 
suitable for motor car work. 

H. E. PripmMore, Nineteenth and Rockwell-streets, Chicagu, 
Illinois. —A well-produced little pamphlet describing the Pridmore- 
Rockover drop moulding machine. 

STANHOPE WATER ENGINEERING ComMpPANY, 20, Bucklersbury, 
London, E.C.—An interesting little pamphlet giving particulars 
of the Collet-Stanhope water softener, 

J. SAGAR AND Co., Limited, Canal Works, Halifax.—A _ well- 
bound catalogue (No. 625), containing 372 pages, describing and 
illustrating all kinds of wood-working machinery. 

Binns Broruers, Victoria Ironworks, Water-lane, Halifax.— 
We have received from this firm a leaflet giving prices and par- 
ticulars of an improved self-acting planing machine. 

HERBERT MorRIS AND BasTERT. Limited, Express Works, 
Loughborough, Leicestershire.—Booklet No. 57, dealing with over- 
head travelling cranes, both band and electrically operated. 

Messrs. BrrcH, KILLON AND Co,, 20, Cooper-street, Man- 
chester.—A pamphlet received froin this firm deals with bacteria! 
sewage purification, and gives full particulars of the Fiddian rotary 
distributor. 

Royce, Limited, electrical engineers, Trafford Park, Man- 
chester.—A leaflet dealing with totally enclosed electric motors 
suitable for marine use. These motors are fitted with ball 
bearings. 

8S. H. Heywoop, Reddish, near Stockport.—A small pamphlet 
describing electric penny blocks ; these blocks are self-sustaining, 
rae nog controlled by pulling a rope through a distance of a few 
inches, 

JOHN WILSON AND Co., 49, Lime-street, E.C.—A leaflet giving 
particulars of steam and drain valves for whistles and syrens. The 
main object of these is to prevent condensed steam being blown 
from the whistle. 

THE TRUSSED CONCRETE STEEL CompaNy, Limited, Caxton 
House, Westminster, S.W.—A useful little handbook of instruc- 
tions regarding material and workmanship for superintendents and 
inspectors of the Kahn system of reinforced concrete. 

ALFRED HERBERT, Limited, Coventry.—A well illustrated 
catalogue—Section J—concerning hexagon turret lathes and 
accessories. At the end of the catalogue there is a large number 
of illustrations, showing specimens of hexagon turret lathe work. 

SimpLex Conpvuits, Limited, 11, Queen Victoria-street, E.C.— 
We have received a copy of this firm’s monthly publication, 
Installation News, which contains some interesting and amusing 
matter concerning wiring work and the electrical trade generally. 

ApPLEBYs, Limited, 56, Victoria-street, Westminster, S.W.— 
We have received two new publications recently issued by this 
firm. Section C of the general catalogue, dealing with hand power 
jib cranes of all types and sizes, and a new pamphlet on electric 
capstans. 

THE BritisH Gas FURNACE AND Too. Company, Limited, 
Coleridge Chambers, Corporation-street, Birmingham.—A new list 
to hand from this firm gives some particulars and illustrations of 
various types of gas furnaces, also pyrometers, Roots blowers, and 
oil and water tanks. 

THE West Ham Corporation ELectTRIC Suppty, 84, Romford- 
road, Stratford, E--We have received a copy of the West Ham 
‘** Electrical Bulletin ” for July, which contains much of an interest- 
ing character concerning the use of electricity for lighting and 
power purposes, 

THE AMERICAN LovoMoTIVE CompaNy, lil, Broadway, New 
York City.—Pamphlet No. 10,015 containing full particulars of a 
new rotary snow plough. This type of plough is claimed to be 
suitable for removing snow quickly and easily, and with no danger 
to the equipment or men. 

Dick, KERRANDCO., Limited, Abchurch-yard,Cannon-street, H.C. 
—We have received acopy of this firm’s new booklet describing their 
work in connection with the electrical equipment of cranes, hoists, 
&c. At the end of the book a number of diagrams are givel! 
showing the methods of connecting up motors of different types. 

HAYWARD-TYLER AND Go., 99, Queen Victoria-street, l.C. 
Leaflets Nos. 392, 407, 410, 412, 414, 416, 418 and 448, dealing 
with surface condensers, horizontal feed pumps, vertical feed 
pumps, duplex ballast pumps, duplex pumps for ash ejectors, 
Admiralty pattern duplex pumps, duplex petroleum pumps, and 
independent condensing plants for marine and stationary engines 
respectively. 
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AN ELECTRICALLY -CONTROLLED SINGLE - 
LEVER TEStING MACHINE AND SOME 
‘ORSION TESTS." 


By Mr. CHARLES E, LAnARD, Member, of London. 


Amon« the recent additions to the equipment in the Mechanical 
Kngineering Department at the Northampton Polytechnic Insti- 
tate, London, is the latest of Mr. J. Hartley Wicksteed’s testing 
machines, as supplied by Messrs. J. Buckton and Co., of Lees. 
As this machine is quite a new departure in many of its arrange- 
ments, and has given very satisfactory results in testing, due 
primarily to the good control over the rates of loading and strain- 
ing, @ full description of the essential parts of the machine is 
worthy of a place on record. 

The Goveroing Body of the Northampton Institute having 
acquired the necessary funds for the purchase of a large testing 
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Fig. 1—HYDRAULIC STRAINING SYSTEM 


machine, a specification of requirements was drawn up and issued 
to British, continental and American firms, and tenders invited for 
a machine satisfying these reyuirements. Preparatory to the 
drafting of the svecification, the author was given leave of absence 
to visit some of the more important works and institutions where 
notable testing machines were installed in order to examine, both 
by inspection and test, the chief machines already in use. As a 
result of these visits, and of a close study of what had been done 
before in this direction, and keeping in view the strong probability 
‘f this machine being required for research purposes, he was led 
to recommend the incluston in the specification cf definite require- 
ments. and the tender of Messrs. J. Buckton and Co, was accepted 
as most nearly satisfying these requirements. Mr. Wicksteed is 
to be congratulated on having produced a machine capable of 
great frecision of control with respect to the time-rate of s raining 
and loading, either slowly or very quickly, over a large range. 
The remerkable control obtained in this machine for torsion as 
well as the more usual tests of tension, compression and bending. 
as will be seen presently, is due to the use of two electric motors 
with wide-speed ranges, the high range in the rate of straiaing by 
bydraulic pressure, and the fact that the handle and other adjust- 


Total Weight of Poise 2000 ibs 


Detachable Weights 1000 Ibs. 





Trade. A mnaximum stress of 150,000 1b. can be impressed on the | 
specimen for tension, compression and bending, while torsion 
tests can be made on short specimens up tv a moment of | 
400,000 inch-pounds. 
The poise-weight, which can be given two values, is under 
electrical control in either direction, or hand-driven when required. 
The straining for tension, compression and bending is, as usual 
with these large machines, effected by hydraulic pressure, while | 
for torsion the twist is put on by means of an electric motor. 
In the hydraulic straining system, Fig. 1, the power for strain- | 
ing in tension, compression and bending, is applied through an | 
inverted bydraulic cylinder with an enlarged end on the ram, 
forming a piston moving in the cylinder under hydraulic pressure. 


| wide range by means of the supply valve and the test valve. 


Rute of straining.—The rate of straining can be controlled over a 
The 
maximum straining rate is about 30in. per minute with very light 
specimens, and about 12in. to 15in. per minute with the largest 
specimens when testing to the full capacity of the machine ; 
this is an exceptionally wide range as compared with that usually 
obtained from many other testing machines. For example, a well- 
known screw testing machine gives a maximum straining rate of 
2in., and a minimum of ;';in. per minute, «ra total range of 20 to 
1, as against 150 to 1 with the present machine when testing the 
heavy specimens, and a range of 300 to 1 with the lightest 
specimens. 

The question of arranging for a much higher straining rate than 
that provided was considered, but it was decided that to go beyond 


| this speed was inadvisable, as involving too much risk from shocks 
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Fig. 3-SCALE AND VERNIER FOR LOAD 


The diameter of the piston is 17in., and of the ram 164in. There 
is, therefore, an annulus of a jin. on the under side of the piston. 
The bottom end of the ram is carried by a crosshead, which is con- 
nected by three vertical rods to the sliding crosshead movinz on 
the vertical guide on the main s‘andard of the machine. ‘To the 
sliding crosshead are attached the dies and blocks for the bottom 
ends of the tension specimen or the compression plattens, and 
pressure feet for the compression and bending tests. The strain- 
ing, therefore, is effected by the water pressure acting upon the 
top of the piston, the intensity of which depends upon the stress 
actually on the specimen at any given instant. The total resultant 




















| upon the lever of the machine. 


| Wicksteed testing machines up to 100 tons capacity. 


Expressions of opinion by experts 
giving the results of their experience on this important matter 
would be exceedingly valuable. 

System of louding and movement of poise-weight.—The method of 
enn the load is by means of a double-armed steelyard of cast 
iron and a travelling poise-weight, which may be given two values, 


| with the addition for heavy testing of suspended weights upon the 


end of the beam. Special features of the loading system are : 
(1) That by means of a fulcrum distance of 4in: an exceptionally 
open scale reading is obtained—3din. is the usual distance for — 
(2) The 
adaptability of the machine to both light and heavy testing is 
secured by means of the special combination of :—(~) The 1000 lb. 
poise-weight—P, Fig. 2; (1) the two 500-Ib. side weights—, Fig. 2- 
which, when secured 10 the poise, give to it its higher value of 
2000 lb.; (c) the suspended weights of 1250 lb.—W, Fig. 2—which 
may be imposed at the end of the beam. 
Fig. 2 represents the system of loading and the fulcrum dis- 
tances, while Fig. 3 shows the construction of the scale and vernier. 
For lighter testing the poise-weight of 1000 lb. is moved along 
the lever, giving a maximum load of 50,000 lb. on the specimen 
when the poise is in its extreme position on the positive arm of the 
steelyard, the suspended weights and side weights being out of 
action. For testing up to 100,000 lb. load on the specimen, the 
two side weights—which, when not in use, are attached to the pro- 
jecting brackets from the main lever—are screwed on to the sides 
of the poise, thus giving the poise its higher value of 2000 1b. The 
poise-weight thus augmented, when carried to the end of the lever, 
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Figs. 4 and 5—ELECTRIC DRIVE FOR POISE 


age on the top of the piston can be increased up to 150,000 Ik. 
he return stroke of the straining ram is effected by the water 
pressure, in the annular space between the p‘ston and the trunk of 
the ram, lifting the ram and forcing the water in the top of the 
cylinder through the exhaust— the exbaust valve being open. 

A combined valve box A, with three valves «, ) and «, is 
provided to regulate the admission of water to the machine, so as 
to control the velocity cf the ram during the test and the exhaust 
of the water during the upstroke after the straining has taken 
place. The hand wheels for working these valves are close 
togetter, and alongside the other bandles and levers, al] of which 
can be operated from one position—a point of great importance in 
testing. 

The first valve « is for the supply, the opening of which allows 
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Fig. 2—SYSTEM OF LOADING 


ments are controlled from one position, These and other special 
features, together with an cHicient chronograph for indicating the 
time intervals during straining and loading, will, the author 
believes, enable fresh investigations on the strength and properties 
cf material to be carried out. Before giving a detailed descrip- 
tion of the special features of the machine, the author would like 
to record his appreciation and thanks to the makers of the 
machine, and to Mr. Wicksteed in particular, for the great 
trouble, regardless of expense, which they have taken in produc- 
ing an instrument that is undoubtedly an advance on anything 
previously accomplished in connection with testirg machines of 
the same type. 

As will be seen from the diagram—lig. 2—the machine is one of 
Mr. Wicksteed’s vertical single-lever machines, with a low-lever 
ratio, satisfying in every respect the requirements of the Board of 
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the water to flyw into the annular space underneath the piston, 
and the easiest in elfected by opening the second or exhaust valve 
, allowing the ram to eject in its upward movement. the water on 
the top side of the piston. 

The third valve c, or the test valve, is provided with a conical 
taper for fineness of regulation. When this valve is opened—the 
exhaust valve being closed—the water pressure—whose intensity 
depends on the stress on the specimen—is brought to bear on the 
top of the piston, as well as on the annulus underneath the piston, 
and the rain moves down under the difference of the forces. 

A fourth valve, outside the laboratory, is also provided, so that 


| the water to the laboratory can be shut cff altogether. 


The four valves, assuming there to be no leakage in other direc- 
tions, enable the machine to carry a given load for quite a reason- 
able length of time. Suitable connections are provided to enable 
the water pressure to be supplied to the machine cither from an 
accumulator or from an hydraulic intensifier if required. 


records on the scale a load of 100,000 Ib. cn the specimen, the scale 
unit being one half of what it is for the 1000 lb. poise. The 
heaviest testing, between 100,000 lb. and 150,000 lb.—the full 
capacity of the machine—is obtained by running the 2000 lb. poise 
to the extreme position on the lever, and as soon as the end of the 
lever is close to or rests on the bottom stop, the suspended weights 
consisting of 1250 Ib. gross load are attached to the suspeusion-rod. 
This is effected by means of a sleeve on the suspension-rod, which 
is lifted up underneath the lowermost weight and turned round 
through a right angle, so as to rest upon a cotter through the sus- 
pension-rod. In making a test where the load on the specimen is 
over 100,000 lb., the-peise-weight is run along the lever to its 
extreme position, as indicated by the scale; the end weights are 
then attached to the suspension-red, and- the poise-weight is then 
run back to about the 50,000 Ib. graduation on the scale, until the 
lever rises, lifting with it the suspended weights. The specimen 
then supports a load of 50,000 Ib. imposed ‘y the suspended 
weights, and 50,000 Ib. due to the position of the — ght 
along the steelyard. Any additional load above 100, lb. up to 
150,000 Ib. is obtained by running the poise-weight along in the 
positive direction. 

The moverent of the poise in both directions is effected either 
by hand or by means of an electric motor, which can be thrown in 
and out of operation at pleasure. Figs. 4 and 5 represent these 
two methods of actuating the poise. The usual method of running 
on the poise by hand needs little description, being so well known 
to those who are acquainted with the Wicksteed testing machine. 
By reference to the illustration, it will be noticed that the handle 
transmission from the vertical spindle is through a pair of bevel 
wheels « and /) to the motion shaft +, which is geared by three equal 
spur wheels /, ¢, and # to the screw ¥ driving the poise-weight. 
The double Hooke or flexible joint /, between the horizontal shaft 
and the first gear wheel ¢ carried by the movable beam is shown 
on the right-hand view to the left of the solenoid brak3 &, to 
which reference will be made presently. The hand-wheel / can 
be put in and out of gear with the vertical spindle by means of a 
sleeve » sliding on the end of the spindle underneath the handle, 
this arrangement being convenient when it is required to drive 
the poise-weight by means of the electric motor. The shunt- 
wound electric motor, which is on the top of the gear-box, carried 
by a bracket from the main standard of the machine, develops 
1 horse-power at 1200 revolutions per minute, and has a variable 
speed down to 600 revolutions per minute. 

The speed variation is obtained by means of a variable adjust- 
ment consisting of a twelve-point resistance frame in the shunt 
field of the motor. It is thus possible to obtain a speed variation 
of 2 to 1 and a step-by-step variation of speeds between these 
limits either on the forward—or loading motion of the poise- 
weight—or on the return of the poise ; but by means of the gear 
and double conical clutch » shown in the right-hand view, Fig. 5, 
a quick return at double the speed of the forward motion can be 
obtained, so that the two ranges of speed of the poise-weight as 
between the s!owest motion forward and the quickest motion back - 
wards is as 1 to 4. 

With respect to the maximum speed at which it is advisable to 
arrange for the poise-weight to be moved along the beam, the 
author is of opinion that it would add to the interest of the dis- 
cussion and value of the paper if on this point as well as on the 
time-rate of straining the results of experience were given. In 
the machine here described the maximum velocity of the poise is 
equivalent to 00in. and the minimum 0 0in. per minute. By 
referring to Fig. 5 it will be seen that a small pinion 7 on the 
motor spindle gears with a wheel + eight times its diameter on an 
intermediate shaft s, and that this motion is transmitted through 
another train of wheels ¢ to the shaft « connected to the first gcar- 
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wheel @ on the steelyard. For the reverse motion of the poise the 
clutch is thrown over to the extreme right, so as to engage with | 
one of two equal toothed wheels on the intermediate shaft s, the 
other wheel + being attached to the bracket «, carryiog a spindle | 
from which a 2 to 1 transmission by the motor is effected. A 
convenient handle control « for throwing the clutch in and out of 
gear is supplied just above the ordinary handle control for the 
poise. A vertical spindle y passing up the supporting bracket - 
and connected at its upper end with a bell crank lever ™, and 
small worm and nut enables the clutch to be readi y connected | 
with either the forward or backward drive. The handie regulator 
referred to has, therefore, three distinct positions—(1) the neutral | 
position, when the clutch is out of gear with both the forward and 
backward driving wheels ; (2) the position to the extreme right, 
which brings the clutch into gear with the forward driving wheels ; 
and (3) the position: to the extreme left, which brings the clutch 
into gear with the backward driving wheels. 

Antomatic regulation of poise-weight,—For continuous and steady 
testing, the movements of the poise should be effected auto- | 
matically, and in this machine considerable ingenuity has been 
shown iu arranging for an automatic control of the poise-weight. 
In addition, it is of the highest importance that during the pro- 
cess of testing the poise-weight shall instantly be brought to rest 


Cost /ronWheel 


fasteced Sittin lasira of width 
F 


| specimen, with a scale unit of 4in. to 1000 Ib. 


| reading of 5 1b. 


which can be put into operation almost instantaneously, is espe- 
cially useful when the maximum load is reached. The higher 
speeds given by the motor to the poise-weizht are much greater 
than could possibly be obtained by hand in the usual way. 
Indicator stowing movement at the free end of steelyard.—Vig. 7 
represents the arrangement for scale and pointer, showing the 
magnification of the movement at the end of the steelyard. 
will be noticed by reference to Fig. 5 that this pointer is directly in 
front of the operator controlling the handle movements, so that it 
is not necessary to watch the movements at the end of the beam. 


Scale and vernier, Fig. 3 —The length of the scale is 200in., and 


reads in conjunction with the main scale to 241b. When the poise- 


length of the scale gives a reading of 100,0001b., with a vernier 
The addition of the suspended weights does not 
alter the second scale reading, but as soon as these are imposed at 


160in. from the main fulcrum, 0 x 1250 or 50,000 lb. additional 


{ 
| 


| 


It | 


| required to perform simple tests. 


from one position, so as not only to economise time and labour, 
and facilitate rapid testing, but also to enable more exact testing 
to be carried out than would be possible if the various operations 
for straining, loading, speed control, &¢., were operated from posi- 
tions some distance apart. As is well known, on several very good 
testing machines in use the handles are some distance apart, 
requiring the presence of two, three, or more observers to carry 
through an ordinary test successfully. In one very well-known 
type of testing machine quite a. small army of investigators is 
In the machine described in this 


| paper no less than a dozen handles, contro!lers, or levers can be 


| ted from one positioa. 
this, with a 4in. fulerum distance, registers 50,0001b. load on the | ps sta toe pencaee in itself. 


The vernier scale | 


| weight is 20001b., the scale unit is one-half of this, and the total | 


load is given on the specimen through the second knife edge din. | 


away from the main fulcrum, The din. 
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Fig. G—DETAILS OF 


when the positive end of the steelyard approaches the bottom stop 
—that is, the poise-weight must not overrun its correct position on 
the scale. Both of these ditficulties have been successfully over- | 
come—the first by means of a magnetic clutch and an automatic 
make-and-break controlled by the rising and falling of the steel- 
yard, and the second by means of a solenoid or magnetic brake. 
The details of the magnetic clutch are shown in Fig. 6. The 
clutch is arranged in connection with the larger bevel wheel « 
shown in Figs. 5 and 6, fixed on to the horizontal shaft ¢ transmit- 
ting motion to the poise. When the steelyard is floating, the 
electrical circuit round the windings ) of the clutch is closed, 
making the clutch a powerful electro-magnet firmly gripping the 
large bevel wheel «, and transmitting motion from the motor 
through the gear wheels to the screw actuating the poise ; but 
when the steelyard approaches the bottom stop—as whea falling— 
the clutch circuit is broken by short-circuiting across the terminals 
1 and 2—Fig. 5 and Fig. 7—of the make-and-break con- 
nected with the beam, the current being then run entirely 
through the resistance—-Fig. 7. As soon as the lever again 
rises or approximates to the horizontal, the clutch circuit 
is closed and the motor again drives the poise forward | 
or backward as the case may be. It will be observed that by | 
means of the magnetic clutch, the make-and-break and the resist- | 
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Fig. 7-CONTROL FOR POISE WEIGHT AND INDICATOR 


ance, the motor is kept constantly running throughout the test, | 
and indeed it is important that this should be the case. The 
solenoid brake D. Fig. 5, comes into action when the clutch circuit 
is broken. Fig. 5 shows the wiring to the solenoid / from the 
terminals 3 and 4 ¢f the clutch circuit. The solenoid brake con- 
sists of a pulley B, mounted on the horizontal spindle c, which 
transmits the motion to the poise, and round which is fitted a 
special form of strap D operated by the solenoid & at the top. 
As soon a3 the clutch circuit is broken—and with it the solenoid 
circuit... the soft iron core which is attached to the strap is 
released, and in the act of release puts the brake on the wheel, 
thus ensuring that the poise-weight is stopped dead at the instant 
the beam falls below its proper position. The brake is automati- | 
cally released on the lifting of the beam and completion of the 
cluteh circuit. The special function of thesolenoid brake isto prevent | 
the poise-weight overrunning its true position at any stage during 
the loading or at the sudden fracture of the specimen. While the 
clutch is in operation the speed of the motor can be varied, as 
already pointed out, from 1200 to 600 revolutions per minu’e, so 
that with the wide range of variation in the time rates of straining 
and loading the machine has greatly increased value as an instru- 
ment either for research work or rapid commercial testing. 

The author of this paper has been very much impressed with the | 
wonderful control and steadiness given by this machine throughout 


the plastic stage of tests on ductile materials. The quick return, | as far as practicable, for the handle and other controls to b2 worked | strain. 


| itself. 


| and-break, and thence to the other pole on the cut-out. 


Swain Sc. 


MAGNETIC CLUTCH 


introduced so as to obtain a more open scale reading and at the 
same time satisfy the Board of Trade requirements. The low-lever 
ratio of 50-1 for loads up to 100,0001b. with a 12501b. suspended 
weight at a leverage of 40-1 for the remaining 50,000 Ib., facilitates 
the floating of the lever, so that a given load can be held on the 
specimen long enough for taking exact observation. 

Testing of fSulerum distances and poise-weight.—To enable the 
distance between the two main kmfe edges to be tested and 
adjusted, and also to enable the weight of the poise to be 
verified from time to time, two additional knife edges are provided 
in the steelyard, fixed at 80in. on either side of the main fulcrum 
or knife edge carrying the beam, Fig. 2. 

Wiring diagram for electrical arrangements. —Fig. 8 represents the 
electrical connections for the machine. The current is in the first 
instance supplied to the main switch of the machine from the 
100-volt continuous-current circuit of the laboratory. This switch 
is of the double-pole cut-out type. The feeders from the main 
switch to the motors are represeuted by full thick lines. Refer- 
ence to the diagram will show the complete circuit from the pole 
of the cut-out to the starting rheostat, and from thence to one 
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This, the author claims, is a very 
Thus, suppose a tension, com- 
pression, or bending test is being made, the parts under control from 
one position are as follows :—(u) The hydraulic pressure supply 
valve ; (J) the test valve; (c) the exhaust valve ; (/) hand regula- 
tion of poise ; (+) the main double-pole switch tor electric current 
to motor; (f)the starter; (vy) the controller or regulating 
resistance ; (/) the sleeve for throwing the hand wheel for the 
poise in and out of gear with the vertical spindle; (/) the handle 
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Fig. 8-ELECTRICAL WIRING DIAGRAM 


controlling the clutch with its three positions correspording to the 
forward and backward movements of the poise, and the neutral 
position for out of gear; (j) the handle controlling the automatic 
make-and-break ; (£) the bandle to throw off the solenoid brake ; 
(/) the extensometer or strain indicator. 

Autographic vecovder and chronograph.—The autographic recorder, 
which is of a well-known type, is shown sufficiently in Fig. 9. In 
the construction of its details special care has been taken to 
minimise apy inaccuracies likely to arise in transmission between 
the indicator ad poise-weight. The gearing is machine cut with 
very great care, and in the design of the instrument it is arranged 
that any slight backlash between the iiand wheel and the indicator 
barrel is in proportion to that in the gear wheels between the hand 
wheel and the poise-weight. It follows, therefore, that so long as 
the poise is travelling in one direction, the correspondence between 
the indicator barrel and poise-weight is correct, and that on 
reversal, when tracing the down curve during stricture up to the 
breaking of the specimen, the backlash in the gear to the indicator 
barrel is taken up simultaneously with the backlash in the gearing 
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Fig. 9-AUTOGRAPHIC RECORDER AND CHRONOGRAPH 


terminal of the motor. 


circuit being thus completed through the windings of the motor 
The variable speed of the motor ix obtained by means of a 
controller consisting of a 12-stop variable resistance in series with 
the shunt winding of the motor. ‘The wiring is represented by 
chain dotted lines from the starter to the controller, and from-the 
controller to the shunt winding. The circuit between the cut-out, 
resistance, make-and-break, and the magnetic clutch is shown 


This circuit runs from the cut-out through | 


the resistance to one terminal on the make-and-break, and from 
thence to one terminal on the magnetic clutch, the return or com- 
pletion of the circuit being. through the windings of the clutch to 
the o‘her terminal and back to-the second terminal on the make- 
The 
wiring to the solenoid brake is taken through the terminals of the 


From the other pole of the cut-out the | 
connection is taken direct to the second terminal of the motor, the | 


to the poise. The recorder bas been tested over a fairly wide 
range, the load being imposed and removed ton by ton up to the 


| full load, and it was most interesting to notice how the pencil 


travelled back time after time upon the same line without even 
blackening it, until the permanent set was reached. 

In order to show the time-rate of straining a chronograph, Fig. ¥, 
consisting of good clock movement, is used in conjunction with 
the stress-strain recorder. This chronograph has a balance wheel, 


| and is spring driven, and has on its seconds-hand arbor a small 


magnetic clutch, and when this clutch circuit is broken the | 


| solenoid circuit is broken too. 


Handle other controls worked Strom one prition.— 


and 


Reference has already bsen made t» the importance of arranging, | 


wheel with a number of depressions equally placed round its 
circumference. The lever carrying the pen to mark the time is 
exceptionally light, and the weight is balanced by an adjustable 
spring. The edge of the lever presses very lightly on the edge of 
the wheel carried by the-seconds-hand arbor, and as each 
depression passes under it the pen is given a small vertical move- 
ment which is marked on the stress-strain diagram. Several 
wheels are used with. different numbers of depressions round the 
circumference so as to give different intervals of time. The 


| immediate effect-of the chronograph upon the card wilt-be to mark 


the time intervals by short vertical cross strokes on the axis of 
The same marks will also record the rate of loading, 
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because vertical lines or ordinates drawn from these marks will cut 
the curve in. points which, if referred-to the-axis of load, will give 
the time rate of loading. ; 

Torsion testing (a).—The machine is arranged for testing 
specimens in torsion up to a twisting moment of 400,000 inch- 
pounds. This is considerably in excess of anything that has pre- 
viously been done in o tion wit hines of asimilar size. A 
3hin. specimen of mild steel up to 15ia, long can readily be tested 
to destruction. , 

Staining (b).—An electric motor of 14 brake horse-power is used 
for driving the gearing by means of which the twist is applied. 
‘This motor, wh ch is worked from the continuous-current 100-vol 
circuit, has a speed variation of 800 to 1500 revolutions per minute, 
and is controlled through a 12 point resistunce frame. The 
variable resistance which is applied in connection with the electric 
motor, together with the change of speed given by means of the 
stepped cones, enables the rate of straining to be altered not only 
to a picety on a fine adjustment, but also quickly over a wide 
variation. The result is that a most efficient control is obtained 
on the steelyard when a test is in progress. The specimen can be 
twisted at any rate from one-tenth of a turn per minu e to one 
turn per minute, thus giving a range of ten to one on the time 
rate of twisting. 

‘Two special features stand out prominently in connection with 
the torsion apparatus, that is, (1) tests to destruction can be 
carried through in a small fraction of the time that would be 
reyuired by the more usual methods. (2) By using the speed 
regulator for the poise motor in conjunction with the regulator for 
the torsion motor, the steelyard can be brought to and maintained 
in an almost stationary ree during the plastic stage of a test 
on good ductile material, 





(To be continued. ) 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Business Steady in Structural Steel. 

ENGINEERS are still buying limited quantities of materials, 
but prices are too high to tempt transactions on a large scale, and, 
indeed, producers generally are already well booked and are not 
eager to seek fresh orders. Angles are quoted £7 5s. to £7 10s., joists 
£7 5s. to £7 7s. 6d., girder plates £8 to £8 5s., and mild steel 
bars £8 to £8 2s, 64. 


Ironworkers’ Wages Advanced. 


The bi-monthly return—for May and June—-of the Mid- 
land Iron and Steel Wages Board shows that the average net 
selling price has been £7 7s. 6-27d. per ton, or 6d. more than the 
previous return, and puddlers’ wages will therefore be advanced 
3d. per ton, and those of o;her ironworkers 24 per cent., from 
August 5th to October 5th. The new rate for puddling will be 
936d, per ton. The output has improved from 37,496 tons io 
March and April to 38,310 tonsin May and June. The various 
items constituting the last-named total, were as follows :—Bars, 
26,070 tons; angles and tees, 1021 tons; plates and sheets, 1898 
tons ; and hoops, sheets, and tniscellaneous, 9319 tons. Bars con- 
stituted 68 per cent. of the aggregate production ; angles and tees, 
2 per cent.; plates and sheets, nearly 5 per cent ; and hoops and 
strip, 24 per cent. 


Finished Iron. 


Marked bars are in good demand ut £9, unmarked bars 
in moderate inquiry at £7 to £7 10s., plain sheets quiet at 
£8 12s. 6d. to £8 15s., and galvanised corrugated sheets of 
24 gauge f.o.b. Liverpool in brisk movement on oversea account at 
£13 17s, 6d. 


Pig Iron Firm, 


The rapid depletion of Northern stocks, the large German 
demand, and the increasing dearness of fuel, all contribute to sup- 
port the crude iron market. Most of the makers are well booked 
forward, Staffordshire cinder forge pig iron is quoted 57s. 6d. to 
58s.; part-mine, 60s, to 62s. 6d.; best all-mine, 87s. 6d. to 92s. 6d.; 
and cold blast, 115s. Northamptons are 603, to 6ls., and Derby- 
shires 62s. to 63s. 


Railway Rates and Owners’ Risk. 

The Standing Joint Committee of Midland Chambers of 
Commerce on Railway Matters, representing Birmingham, 
Coventry, Dudley, Kidderminster, Leicester, North Staffordshire, 
Wolverhampton, Walsall, and Worcester, met-on the 24th inst. 
in Birmingham. It was announced that in reply to a communi- 
cation on the subject an official intimation had been received 
from the Board of ‘I'rade to the effect that the Government could 
not give the necessary facilities for passing the Railway (Con- 
tracts) Bill this session. It was decided to support a resolution 
to be moved in September at the Chambers of Commerce Con- 
gress by the Liverpool Chamber, calling on the Government either 
to adopt the Bill or to give it their support on its reintroduction 
next session. It was resolved also to suggest to the Liverpool 
Chamber that it should strengthen its resolution by asking the 
Promaant of the Board of Trade to receive a deputation on the 
subject. 


Packing Conditions. 


It was decided to address a letter to the President of the 
Board of Trade calling his attention to the growth of the list of 
articles which, if not properly protected by packing, will only be 
accepted by the railway companies at owners’ risk, The list has 
increased from 82 entries in 1895 to 185 in 1907, and it was pointed 
out that the companies appear to reserve to themselves the right 
to add to the list indefinitely. 


Proposed Tramway Extension. 


Itis in contemplation to construct ata cost of about £18,300 
a tramway,on the Loraine electrical surface contact system, from 
the centre of Wolverhampton to Pennfields, a distance of a little 
over a mile. At the time of writing the suggestion awaits the 
sanction of the Town Council at an early meeting. 


Suggested Weir and Bridge across the Severn. 
: A committee of the Shrewsbury Town Couucil are consider- 
ing a scheme prepared by Mr. G. W. Keeling, M. Inst. C.E., of 
Cheltenham, for a weir and bridge across the Severn, at a cost 
of about £5900, 








NOTES FROM LANCASHIPE. 
(From our own Correspondents.) 


MANCHESTER, July 31st. 
Pig Iron-Uncertain. 

It is still very difficult to gauge the position of pig iron in 
the future on this market. There was certainly a full attendance 
on the Iron Change on Tuesday, and sellers were alert for busi- 
ness, which, however, did not come to even a moderate extent. 
There was certainly some covering for what are termed “ shorts,” 
but buyers do not manifest any great anxiety in this direction. 
Attention is anxiously turned to the East Coast. There shipments 
continue large, and the position is good, but the position of the 
warrant market causes anxiety, and to some extent is reflected 
here. Although in some quarters there is some desire for delivery 
in larger quantities, it is evideut there is no difliculty on this head 





in this centre. Big buyers, having covered for some time forward, 
can afford to look on, and it is only amongst the smaller traders 
that there is much desire to cover prompt requirements. In some 
cases it is stated there is a scarcity of prowpt iron, but the con- 
versation with merchants dispels this view, and not only are they 
disposed to book orders for early delivery, but for far forward they 
oat com buyers by, say, 3s. to 63. per ton under curret rates. 
Makers in the meantime make little change in prices. S-otch is 
the turn in buyers’ favour, but English brands are generally held 
for full rates, with Middlesbrough the turn dearer. Forge iron 
is also 6d. dearer. 


Finished Iron. 
Merchants report a quiet inquiry at late rates. 


Steel. 

Billets are quiet, and small parcels of foreign are reported 
to be offering on this market. In other respects makers are fairly 
well booked forward, although there is no great disposition on the 
part of large consumers to operate. 


Copper. 
Sheets are £2 per ton lower, and tubes are also fractionally 
lower. Ingots are about £3 per ton under last week, 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 65s. 6d.; Stafford- 
shire, 63s. 6d. to 64s.4d.; Derbyshire, 64s. to64s 6d.; Middlesbrough, 
open brands 67s. 4d. Scotch: Gartsherrie, 75s. 3d. to 75s. 64.; 
Glengarnock, 74s. to 74s, 6d.; Dalmellington, 71s. 6d.; Eglinton, 
72s.; delivered Manchester, West Coast hematite, 71s. 9d.; East 
Coast ditto, 8ls., both f.o.t. Scotch, delivered Heysham: Gart- 
sherrie, 73s. to 73s. 3d.; Glengarnock, 71s. 9d. to 72s, 3d.; Eglin- 
ton, 69s. 9d.; Dalmellington, 693. 3d. Delivered Preston : Gart- 
sherrie, 74s. 3d. to 74s. 6d.; Eglinton, 71s.; Glengarnock, 73s. to 
733, 6d.; Dalmellington, 70s. 6d. Finished iron: Bars, £8 ; hoops, 
£8 7s, 6d.; sheets, £8 15s. to £9. Steel: Bars, £8 to £8 5s.; 
hoops, £8 15s.; sheets, £9 to £9 5s.; boiler plates, official, 
£9 Be 6d.; plates for tank, girder, and bridge work, £7 15s.; 
English billets, £6 2s. 6d. to £6 7s. 6d.; foreign, £6. Copper: 
Sheet, £110 per ton; small lots, 13?d.; tough ingot, £95 to 
£96; best selected, £96. Seamless copper tubes, 13d.; seam- 
less brass tubes, 104d.; condenser, 1]4d.; rolled brass, 8id.; 
brass wire, 91d.; brass turning rods, 8id.; yellow metal, 8d. per 
Ib, Sheet lead, unchanged, £25 per ton. English tin ingots, un- 
changed at £184 to £185 per ton. 


The Lancashire Coal Trade. 


A rather unusual interlude occurred in the progress of the 
market by the holding of a meeting of coal traders connected with 
the Northern Counties Coal Traders’ Association to protest against 
the proposed advance of railway rates on coal, and incidentally the 
withdrawal of an allowance of 2 cwt. per truck to cover wastage 
by the colliery owners was also strongly condemned. The move- 
ment against the railway companies is meeting with considerable 
support amongst traders, and has resulted in an increased adhesion 
to the Association. So far as business was concerned on Tuesday, 
there is a feéling that there will be a scarcity in the autumn, but 
general quotations for prompt delivery remain unchanged. 


BaRROW-IN-FURNESS, August lst. 
Hematites. 

The hematite market is idle but extremely firm, and the 
outlook is satisfactory in the amount of demand promised from 
various sources. Makers in the meantime are very well off for 
orders, and they will not be in want of further business for so.ae 
time. The market has gained further strength by the clearance 
of 2654 tons from stocks of warrants held in the district. These 
stocks now represent only 14,855 tons, and makers’ stocks are 
known to be non-existent. Makers are quoting mixed Bessemer 
numbers at 81s. per ton net f.o.b., and warrant iron is at 78s. net 
cash, buyers 6d. less. The trade doing with America represents 
small dimensions, but it is still thought some good business will 
come from over the Atlantic, as it is known there are 
fuller requirements over there than American makers can 
supply. On continental account the trade is doing small, 
but makers are well sold forward on that acvount, and 
it is expected there will be a renewal of orders so soon as 
makers are in a position to receive them. Sales on prompt 
account are few, except those of warrant iron, and it is impossible 
to do much more business in these reduced stocks. There isa 
well-maintained output of special hematites on old orders, and a 
continuance of this important branch of business may be expected. 
A satisfactory demand is maintained for ferro-manganese and 
a and charcoal iron is freely disposed of. There is a 
good trade being done in iron ore, and the best descriptions are sell- 


ing well. Good ordinary sorts find a market at 18s. per ton 
net at mines, 
Steel. 


The demand for steel is not as brisk as it has been, but 
makers are still able to keep the rail and plate mills in full opera- 
tion on orders booked some time ago. It is impossible to say how 
long this briskness will last, as buyers are holding back orders 
because of the high prices ruling. Heavy rails are at £7 per ton 
net f,o.b., and heavy plates realise £8 net cash. Merchant steel 
is only a small trade. A fair amount of activity is maintained at 
the foundries. 


Shipbuilding and Engineering. 


There is only a small inquiry for new shipping tonnage, 
and very keen competition is experienced for the few orders offer- 
ing. The marine engineering shops are not well off for orders, but 
there is much activity in the gun-mounting shops. Boilermakers 
are fairly employed, and ironfounders are busy. 


Shipping and Coal. 


The shipments of iron and steel from West Coast ports 
last week amounted to 18,386 tons—iron 8766 tons, and steel 9620 
tons, as against 19,516 tons for the corresponding period of last 
year, a decrease of 1130 tons, The shipments of the year aggre- 
gate 536,293 tons, as against 462,886 tons for the corresponding 
period of 1906, an increase of 73,407 tons. Coal is dear and firm. 
Coke remains at 26s. per ton delivered at the furnaces. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Business Situation. 


AFFAIRS continue very much as reported last week. In 
the colliery districts complaint is made by owners of the lack of 
facilities for getting their material away, and the local feasts are 
affecting the output at various pits. Though iron quotations 
remain unaltered, there is little business doing, the difficulty of 
obtaining adequate supplies of pig iron being undiminished. In 
the heavy industries steady work is reported in the principal 
departments, but we do not hear of new orders of any magni- 
tude. The holiday spirit still pervades business circles, and has 
its usual influence in slackening pressure generally. 


House Coal Quieter. 


A somewhat weaker tone is evident in the domestic fuel 
trade, the weather, though changeable, telling against consump- 
tion, There is, however, no talk of lower rates ruling, for stocks 
are not large, and several causes contribute to diminish the output. 
Quotations range from 10s. 6d, to 11s, per ton for best qualities at 





the pits; secondary descriptions about 9s. 64. per tor. A fair 
business is being done by rail in best thick seam Barnsley house 
coal for London and the Southern and Eastern Counties. 133 is 
doing locally. The winter advance, usually made on the 1st of 
October, is expected to be abouta month earlier this season. 


Steam Coal. 

The general business in steam coal shows no signs of 
diminished activity. Indeed, a good deal more could be done were 
there better facilities for deliveries from the pits tothe ports. The 
congestion in the docks at Hull is by no means lessened. The ex- 
ports from Hull for the week ending July 23rd reached a weight of 
88,253 tons, compared with 44,768 tons for the corresponding week 
of last year. Rotterdam is again the principal foreign customer, 
with 32,166 tons. From Grimsby for the week ending July 25th 
the weight of shipments was 42,963 tons, compared with 32,283 
tons for the corresponding week of 1906. Cronstadt, with 8445 
tons, heads the Grimsby return of coal exports, 


Railway Coal Contracts. 

The railway companies have not yet renewed their 
contracts for locomotive fuel. The South Yorkshire coalowners 
are standing out for their quoted price of 12s, per ton, declining 
to make any concession. ‘The companies, it is said, have offered 
lls. per ton. Meanwhile, to meet their requirements, the 
companies are buying very freely from Derbyshire coilieries. 
Purchases are also being made in the Notts coalfield. The South 
Yorkshire colliery proprietors express no anxiety on the score, as 
they find a ready sale for their output in the shipping and general 
trade. In the open market the best steam coal commands from 
12s, to 12s. 6d. per ton, with an excellent demand. . 


Coking Fuel, &c. 

Continued activity marks the business in small coal, slack, 
and smudge. The high prices noted Jast week are firmly main- 
tained—engine slack for the cotton and woollen districts fetching 
from 6s. 6d. to 7s. 6d. per ton; smudge, for coking purposes, 
5s. 6d. to 6s. 6d. per ton; nut coal, for marine boiler purposes, 
8s. 6d. to 9s. 6d. per ton—all at the pits, 


Coke. 


The output of coke is at present exceptionally large, but 
the market is abont equal to the supply, and stocks, generally 
speaking, are low. The requirements of North Lincolnshire, 
Leicestershire, Derbyshire, and other smelting districts are fully 
maintained. Best washed coke, 16s. to 16s. 6d. per ton; un- 
washed, 15s. to 15s. 6d. per ton. Steel melting coke, 25s. 6d. to 
26s. 6d. per ton. 


Iron. 

The quotations given last week still rule, and no early 
change is anticipated—certainly not until the holiday season 1 
over. From Derbyshire it is reported that the make of malleable 
iron is on the up grade, railway requirements and engineering parts 
being in demand. The Derbyshire bridge gicder and roofing 
trade is ‘stated to be only moderate, but the incoming specitica- 
tions, it is added, point toan early change for the better. Current 
quotations for hematite remain at 91s. to 93s. per ton for West 
Coast, and 88s. to 90s. per ton for East Coast, the latter subject to 
25 per cent., and both delivered in Sheffield and Rotherham. 
Lincolnshire, No. 3 foundry, 64s. 6d. per ton; No. 4 foundry, 
62; 6d. per ton; No. 4 forge, 6ls. 6d. per ton; No. 5 forge, 
mottled, white, and basic, 65s. 6d. per ton; Derbyshire No. 3 
foundry, 633, per ton; No. 4 forge, 60s. per ton. Bars, £8 5s. 
to £8 10s. per ton ; sheets, £9 10s. to £10 per ton. Merchants 
state that they are doing little business, simply because they can- 
not obtain the supplies of pig iron they want, makers being fully 
sold forward. 


The Heavy Industries. 

With the exception of military material and large forgings 
and castings for marine purposes, the leading departments of the 
heavy industries are’ satisfactorily employed. We do not hear, 
however, of any extensive new orders coming along. Railway work 
is steadily placed both on home and distant account. Several of 
the engineering establishments are busy on ljathes and machine 
tools generally. Some good work is reported in connection with 
electric light and power installations in colliery extensions in the 
neighbourhood. Boilermakers and repairers are fairly busy, and 
wagon builders in Sheffield and district are well employed. The 
steel mannfacturers find business maintained in nearly all depart- 
ments, 


Local Railway Extensions. 

In the report of the Great Central Railway Company for 
the half-year to June 30th the directors state that contracts have 
been let for the construction of the Great Central, and Hull and 
Barnsley, and Rotherham, Maltby, and Laughton new joint rail- 
ways, and the works have been commenced. These railways 
consist of a line running from a point near Roundwood Colliery, 
which adjoins the company’s main line between Kilnhurst and 
Parkgate, where junctions will be formed north and south to 
Silverwood Colliery. From Silverwood Colliery the line will be 
extended to the south, and form a junction with the Great Central 
and Midland joint line near Dinnington Colliery, on the Shireoaks 
and Laughton Railway. 


Trade with Bulgaria. 

The Sheffield Chamber of Commerce recently made 
representations in regard to the inconvenient and costly method 
of dealing with Bulgarian invoices. It involved a declaration 
before a Notary Public, followed by certification by the English 
Home-office, then certification by the English Foreign-office, and 
lastly legislation by the Bulgarian Agency in London. The 
representations of the Sheffield Chamber have borne fruit, the 
secretary having received a communication from the British 
Agency at Sofia, stating that the Bulgarian Customs Authorities 
will in future accept a Certificate of Origin certified by a Chamber 
of Commerce, and that the consignor must make a declaration 
before the secretary of a Chamber of Commerce, containing aclear 
and exact description of the goods. 


Ivory Prices Still Advancing. 

The London ivory sales justified the anticipations formed 
after the result of the opening day. From the start a readiness 
to operate at current values was shown both by home and con- 
tinental buyers. Although America did not purchase to any 
remarkable extent, she ivory bought for that market comprised 
the best classes of large and medium soft teeth. Advances in 
value took place in East Indian, Abyssinian, Egyptian, Gaboon 
Ambriz, &c. The result of the sales is to show that ivory is in 
a very strong position, stronger than was even generally 
expected, and to dissipate any idea of lower prices in the imme- 
diate future. The Antwerp sales, when 65 tons are offered, 
take place this week, but the results have not reached us at the 
time of writing. 


Colliery Managers in Conference. 

The National Association of Colliery Managers held their 
annual meetings at Chesterfield on the 25th, 26th, and 27th ult. 
A reception was given by the Mayor of Chestertield, Councillor 
Eastwood, who subsequently entertained the company at a garden 
a & At the annual business meeting, presided over by Mr. 

. R. Lishman, Burton-on-Trent, the retiring president, the annual 
report was submitted and adopted. It stated that the Association 
had now nine branches, with 603 members, as against 571 a year 
ago. The status of the Association, it was added, showed marked 
improvement in every respect. The election of Mr. J. P. Houfton, 
of the Bolsover Colliery, Derbyshire, as the new president, was 
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completed and announced, and other officers appointed. The 
president, in his opening address, dealt ably and fully with 
British coal mining and the national provision for mining educa- 
tion, advocating the establishment of a university of mining. A 
hearty vote of thanks was accorded to the president for his 
address, and also to the retiring president and officers. The second 
day of the conference was devoted to visiting collieries and works 
in the neighbourhood, and the annual dinner was held in the 
evening. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 


ONLY a moderate business appears to have been done this 
week in Cleveland pig iron, the tluctuations in the warrant market 
being the disturbing element, and consumers cannot make up their 
minds what to do in the matter of buying for forward delivery. 
America has ceased to buy from this side of the Atlantic, but 
Germany and other continental countries are making up toa large 
extent for that. The production of pig iron in Germany is certainly 
a good deal short of the requirements, and works at times are 
stopped for lack cf materials. Consumers there are pressing 
heavily for deliveries of Cleveland iron which fall due to then. 
This week two leading Italian buyers, one from Genoa and tbe 
other from Milan, bave been on ‘Change at Middlesbrough. 
Altogether a very brisk autumn demand for Cleveland iron is 
expected, and better prices may be looked for. Never were the 
Cleveland makers so bare of stock as at present, and very little 
iron indeed can be obtained fcr prompt delivery, except from 
Connal’s public warrant stores. Cleveland warrants have been as 
high as 57s. 74d. cash buyers, and as low as 56s. 104d., the figure 
at the close on Wednesday being 57s. 6d. ; but there has been 
nothing in the condition or prospects of the iron trade to explain 
tke fluctuations. The operations of speculators have been the 
cause. No, 3 Cleveland G M.B. pig iron has been up at 58s, 3d. 
per ton for early f.o.b. delivery, but 583. was the general figure on 
Tuesday and Wednesday, though it could only be obtained in small 
quantities. No. 1 was at 63s., No. 4 foundry at 57s. 3d., and No. 4 
forge at 563, 6d., the two latter being more plentiful than they 
were at any time in the first half of the year. 


Hematite Pig Iron. 


The position of makers in this branch continues very 
good ; it is true that there is just nowa lull in buying hematite 
iron, but producers have plenty of contracts on their books and 
are not likely to have to seek for furtherorders for some considerable 
time. They thus keep the quotation for mixed numbers East 
Coast hematite pig iron at the comparatively high figure of 81s. 6d. 
per ton, tbis having been the price for several weeks, with a little 
more where very prompt delivery is called for. The price asked 
for Rubio ore is 223. 6d. per ton, c.i.f. Middlesbrough, but con- 
sumers are not prepared to buy at present, as most of them have 
contracts running which will keep them supplied over the remain- 
der of the year. 


Cleveland Ironstone Miners. 
The Cleveland Miners’ Association has for some years 
been endeavouring to get the employers to consent to the first 
Monday in August- Bank Holiday—being declared a holiday at 
the mines. It is not regarded as a holiday in any other branch of 
industry in this district. and the mineowners, at a conference on 
Monday, declined to have operations suspended next Monday, 
more especially as they are already not getting enough ironstone 
out of the mines to satisfy the requirements—in fact, some of the 
ironmasters have to go to Northamptonshire for supplies. The 
owners complain that there is a good deal of time lost among the 
miners, more than can be accounted for by sickness, &c. The 
miners are further agitating that the mines shall be closed at noon 
on Saturdays instead of one o’clock. The feasibility of that is to 
be discussed with the managers. 


Shipments and Stock of Pig Iron. 


The exports of pig iron from the Cleveland district during 
July were not on as large a scale as had been revorted in each of 
the spring months, but that was not expected, for July is always a 
quiet export month as regards exports, and besides, the business 
with the United States has practically ceased. Inaddition to that, 
the occurrence of the Glasgow Fair holidays led to a curtailment of 
the shipments of Cleveland pig iron to Scotland. But exports were 
far in excess of the July average, and were, in fact, the best on 
record for the seventh month in any year. The quantity shipped 
reached 156,025 tons, as compared with 172,808 tons in June; 
132,878 tons in July, 1905; ard 35,258 tons in July, 1905. 
The average for July over the last two years bas been 97,600 tons, 
and only on four previous occasions has 100,000 tons been reached 
for the month. That the present production still falls short of th 
requirements is shown by the continued heavy decrease in Connat’s 
stock of Cleveland pig iron, which has been about 50,000 tons in 
July, and this in spite of the fact that America has stopped taking 
irou from this district, but enormous deliveries to the Continent 
have made up for a part of that loss, so that makers are as short of 
prompt iron as ever. 


Manufactured Iron and Steel. 


Not_niuch is forthcoming at present in the shape of new 
orders, but preducers having well filled books are keeping up their 
quotations, and expect to be able to continue firm for the rest of 
this year. This week’s quotations for manufactured iron and 
steel are :—Steel ship plates, £7 103.; steel boiler plates, £8 10s.; 
iron ship plates, £7 lés.; packing iron, £6 15s.; steel joists, 
£6 17s. 6d.; steel ship angles, £7 2s. 6d.; steel hoops, £7 15s. ; 
steel strip, £7 10s.; steel sheets, £8 15:.; iron ship rivets, £8 5s.; 
iron bars, £8, all less 24 per cent. f.o.t. Galvanised and corrugated 
sheets, 24 gauge, in bundles, are at £13 17s. 6d., less 4 per cent. f.0.b. 
Heavy steel rails are at £6 153., and cast iron chairs at £4 2s. 6d., 
both net f.o.b. The wages of melters, teemers, and pitmen at the 
steel works in the North-East of England will, according to sliding 
scale, be advanced 14 per cent. on the 4th inst. These are based 
upon the average price for steel realised by the district manufac- 
turers. Messrs John Abbot and Co., of 1, Park Works, Gates- 
head, have secured the contract for supplying the chain cable 
requirements of the Italian Navy for 1907-8. The order has never 
hefore come to the North of England, having previously been 
allotted to South Staffordshire or Welsh firms. It is reported 
that Messrs. Abbot and Co. are now producing about 80 tons per 
week of chain cables. 


Realised Prices of Manufactured Iron. 

A return has been furnished to the Northera Board of 
Conciliation and Arbitration for the Manuf ctured tron Industry 
showing the average price realised by the producers for the 
finished iron delivered during May-June, 1907. ‘his was 
£7 2s, 10-1/d. per ton, that being 1s. 7d. per ton more than was 
reported in the March-April return ; and it was, moreover, the 
highest that has been announced since the beginning of 1901. 
The minimum price of the last ten years was touched about the 
end of 1904, and on that average the improvement has been 
£1 6s. 54d. So far this year the increase has been 7s. 11d., and 
as compared with May-June last year it has been 12s, 6d. per 
ton. The figures submitted by the accountants as the averages 
realised for each class of finished iron in May-June were :—Rails, 
£7 1s, 6d., increase on previous two months 93. 84d.; plates, 
£6 17s, 2d., increase 6s. 74d.; bars, £7 33., increase 1s, 6d.; and 
angles, £7 93. 3d., decrease 3d. Wages from Monday last were 
advanced 2} per cent., making 5 per cent. this year, and 15 per 
cent, since the improvement in trade commenced. The rate for 


it 9s, 3d., a higher rate than has been known since 1901, and it 
compares with 7s. 9d. in 1904. The deliveries were larger than 
in the previous two months, and 80 per cent. was in the form of 
bars. A larger production of iron rails was reported. 


Shipbuilding, &c. 


It cannot be reported that the situation is any better in 
the shipbuilding industry. Shipowners are slow about giving out 
further orders, and lately steamers have been launched mcre 
quickly than contracts for vessels to replace them have been given 
out. ‘The freights are poor, and the difficul-y of making profits 
with tramp steamers is practically as great as ever. 


Coal and Coke. 


In the coal trade there is something like a boom in pro- 
gress. ‘lhe export demand has been stimulated by the lower 
freights, and foreign buyers, especially in Baltic ports, are hasten- 
ing to purchase, there being no longer any reason for holding back, 
for the tendency of prices is upwards and the increased demand is 
legitimate. Prices are now at very high figures. Thus 16s. f.o.b. 
must be paid for best steam coals, 15s. 6d. for seconds, and 10s. 6d. 
for smalls, while 15s. is paid for best gas coals and 13s. 6d. for 
seconds. Bunker coals realise 13s. 6d. for this year, and 13s. has 
been paid for delivery over next year. It would, therefore, seem 
that the idea is that something lke the good prices now ruling 
will be maintained. Coking coal is at 15s. 6d. per ton, and foundry 
coke at 23s. 6d. f.o.b., but furnace coke has not become stronger, 
and can readily be got at 2ts. per ton, delivered at the Middles- 
brough works. 








NOTES FROM SCOTLAND. 
(from our own Correspondent.) 


General Condition of Trade. 
THE state of trade generally in Scotland continues to 

be influenced by holidays, which are still being observed in several 
districts. Our trade holidays begin early in July and continue 
more or less for four to five weeks. When they have been got 
over, the English holidays are just beginning, so that business 
continues unsettled for quite two months, that is to say, 
throughout July and August. The impression seems to be 
growing that it would be an advantage to fix these holidays, 
north and south, to take place at the same time. So far as 
current business is concerned, there is not much appearance of 
fresh enterprise. The probability seems to be that foreign 
business, particularly that with the United States, may be quieter. 
There is, at any rate, comparatively little inquiry at present. The 
advancing price of fuel, high wages, and increased cost of 
production, are felt to militate against any expansion in trade, 


The Iron Market. 
The Glasgow pig iron market has been irregular, owing 

mainly to speculative causes, and there has been comparatively 
little business doing. A tendency is observable to quote reduced 
prices fur future delivery, and this is a feature that has not been 
usual for some time. Business has been done in Cleveland 
warrants from 57s. 3d. to 57s. 9d. cash, 57s. for delivery in one 
month, and 56s, 44d. to 56s. 14d. three months. The nominal 
price of Scotch warrants has been from 64s.6d. to 65s., Cumberland 
hematite being at 78s., and standard foundry pigs 563. 6d. to 
56s. 9d. per ton. Scotch hematite has been slightly more in 
request, and merchants quote 83s. per ton for delivery at the West 
of Scotland steel works. 


Prices of Makers’ Iron. 


There have been one or two changes in the values of 
makers’ iron, but, on the whole, the rates are well maintained. 
G.M.B., No. 1, is quoted at Glasgow 723.; No. 3, 68s. 6d.; Govan 
and Monkland, Nos. 1, 733.; Nus. 3, 69s. 6d.; Carnbroe, No. 1, 
73s. 6d.; No. 3, 68s. 6d.; Clyde, No. 1, 76s. 6d.; No. 3, 71s. 64.; 
Gartsherrie, No. 1, 77s.; No. 3, 72s.; Summerlee, No. 1, 79s.; 
No. 3, 73s.; Langloan, No. 1, 80s.; No. 3, 75s.; Coltness, No. 1, 
91s. ; No. 3, 77s.; Glengarnock, at Ardrossan, No. 1, 77s.; No. 3, 
723.; Eglinton, at Ardrossan or Troon, No. 1, 71s. 6d.; No. 3, 
68s. 6d.; Dalmellington, at Ayr, No. 1, 73s. 64.; No. 3, 683. 6d.; 
Shotts, at Leith, No. 1, 78s.; No. 3, 733.; Carron, at Grange- 
mouth, No, 1, 8ls.; No. 3, 73s. per ton. 


Output and Shipments. 


There are now 45 furnaces making hematite, 39 ordinary’ 
and 6 basic, the total of 90 thus in operation in Scotland com" 
paring with 88 at this time last year. The stock of pig iron is 
comparatively restricted ; that in the Glasgow warrant stores is 
now reduced to 2607 tons, ‘The past week's shipments of pig iron 
from Scottish ports amounted to 9675 tons, compared with 5924 
tons in the corresponding week. Of the total there was dispatched 
to Canada 4540 tons, Holland 820, Australia 535, India 245, Italy 
220, Germany 180, South America 150, United Siates 100, France 
25, cther countries 465, the coastwise shipments being 2395 tons, 
against 3319 tons in the same week of 1906. 


Finished Iron and Steel. 


The makers of finished iron are fairly supplied with work, 
and the fresh orders coming to hand are limited, although the 
outlook, on the whole, is regarded as not unsatisfactory. The 
accountant of the Scottish Manufactured Iron Trade Conciliation 
and Arbitration Board certifies that the average realised net price 
at the works during May and June was £7 4s. 7-17d. per ton, 
which admits of an advance of 2 per cent. in the wages of the 
workmen. There has been more demand for manufactured steel 
under existing contracts, but fresh business is moderate in extent. 


The Shipbuilding Trade. 


The launches of new vessels from Scotch shipbuilding 
yards during July reached 75,082 tons, compared with 31,038 tons 
in the same month last year, and 22,124 tons in July, 19C5. The 
Clyde total for the month was 66,849 tons. Unfortunately, tho 
amount of new tonnage placed during the month is remarkably 
small, amounting, so far as can be ascertained, to only about 
14,000 tons. 


The Coal Trade. 


The past week’s coal shipments from Scottish ports 
amounted to 224.686 tons, against 183,840 in the preceding week, 
and 236,991 in the corresponding week of last year. The demand 
has been more active for shipment and manufacturing purposes, 
and there is also a fair household inquiry, prices being firm all 
round, and for some qualities increased. Coalmasters have inti- 
mated an advance of ls, per ton in splint, and it is understood 
that the better qualities of house coal will be raised to a similar 
extent. In consequence of the great advance of the price of coal, 
the Glasgow Corporation intimates that its bill for gas coal during 
the next twelve months will be increased by no less than £100,000, 
and to meet this extra expenditure the price of gas is to be raised 
3d. per 1000ft., making the rates within the city 2s. 4d. for 
domestic, and 2s, per 1000ft. for manufacturing purposes, 


Removal of Messrs. Yarrow and Co. 


Tke removal of Messrs. Yarrow and Co., shipbuilders and 
engineers, from Poplar, London, to the Clyde, has now commenced. 
The new yard at Scotstoun has a frontage to the Clyde of 780ft., 
and extends backwards to South-street, a distance of 710ft. The 
firm has laid down the keels of two torpedo boat destroyers, being 
the first of ten similar vessels under contract for the Government 
of Brazil. There are at present about 100 men employed in the 
yard, but ere long it is expected the number will be much 
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WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


State of the Coal Trade. 


THE fact that coal shares are booming indicates the pros- 
perous condition of the trade. The market continues firm, and 
the only complaint one hears on ‘Change is that business is 
extremely ditticult to arrange, owing, as was remarked in Cardiff 
this week, to the tightness of stems, As a result, very little fresh 
business is being done, Last week was a busy one, though a 
decrease was shown compared with corresponding date of lust year. 
Cardiff shipped 289,918 tons of coal, 1100 coke, and 4200 of patent 
fuel ; Newport, 91,458 tons of coal], 300 coke, and 3200 patent fuel ; 
Swansea was very active, shipping 54,905 coal, 1780 coke, and 
13,468 fuel ; Port Talbot, 30,978 coal and 600 coke. I note that 
consignments to Italy, Turkey, and France continue large. 


Latest Cardiff Prices. 


Mid-week prices were as follows:—Best large steam, 
20s. 6d. to 21s.; seconds, 19s, to 20s.; ordinary large steam, 18s. tu 
193.; drys, 16s. 6d. to 17s,; best Monmouthshire black vein, 18s. to 
18s, 3d.; Western Valleys, 17s. 9d. to 18s.; Eastern Valleys, 16s, 
to 16s. 6d.; best house coal, 18s, 6d. to 193.; seconds, 15s. 6d. to 
17s. 6d.; No. 3 Rhondda, 203. to 20s. 9d.; through, 16s. to 16s, 3d.; 
smalls, 13s. 3d. to 13s. 6d.; No. 2 Rhondda, 14s, 3d. to lds. 9d.; 
through, lls. to lls. 6d.; smalls, 10s, to 10s. 6d.; best smal! 
steams, 12s, 9d. to 13s, 3d.; second small steams, 11s, to lls. 6d.; 
other smalls, including dry 10s .to 10s. 6d.; best washed nuts, 
15s. 3d. to 15s, 6d.; seconds 14s, to 14s, 3d.; peas, 13s. 6d. to 14s. ; 
seconds, 12s. 6d. to 13s. 6d. Patent fuel, 19s. 6d. to 20s. Coke, 
233. 6d. to 27s. 6d. foundry and 29s, to 3ls.; furnace, 21s. tu 


22s. 6d. 


Anthracite. 


All sorts of anthracite are in good demand, and a flourish- 
ing condition is shown at Swansea. Heavy arrivals of tonnage are 
taking place, and the market tone is firm and strong. Prices are 
advancing. Best malting is at 243. to 25s.; seconds, 23s. to 24s. 
Swansea: Big vein, 21s. 6d. to 22s. 6d.; red vein, 16s, 6d. to 17s.; 
cobbles, 23s, to 24s.; nuts, 25s. 6d. to 27s. 6d.; peas, 14s. 6d to 
16s, 6d.; rubbly culm, 9s, 9d. to 10s, 3d.; duff, 6s. 6d. to 6s. 94. 
Other kinds of coal, Swansea :—Best large, 20s. to 20s. 64.; 
seconds, 16s, 9d. to 17s. 9d.; ordinary bunker coal, large, 14s, 9d. 
to 15s.; through bunkers, 12s. 9d. to 13s,; small, 9s. to 10s. No. 3 
Rhondda, 19s. 9d. to 20s, ¢ Patent fuel, 17s. 6d. to 18s, 
Anthracite developments are progressing. 


Pitweod. 


Owing to a lack of imports prices have advanced, and this 
week are reported both at Newport and Cardiff as very firm ; 
this week Cardiff quotation is 22s. 6d., and it is reported that 
business has been done at Newport for 23s. ex ship. About 15,000 
tons came to the Welsh ports last week ; six cargoes came to 
Newport from Ireland one day this week. 


Colliers Demand an Advance. 


There was a meeting of the Federation Council of South 
Wales Miners this week at Cardiff. The chief subject under 
discussion was the wage rate. This now stands at 524 per cent. 
above the standard of 1879, and is only 74 per cent. below tho 
maximum fixed in the conciliation board agreement. It was 
decided to submit an application for the advance of 5 per cent. 
This will be considered on the 10th of August. This the colliers 
expect is likely to be granted, and if so will only be 24 below the 
maximum. 


The Struggle for the Sirhowy Coalfield. 


The Barry Bill passed through the Select Committee of 
the House of Lords on Monday. Authorities state that it has been 
a record struggle, involving a cost to all the companies of £80,000. 
This gives the railway another line to port from the New Rhondda 
coalfield, one of the largest yet undeveloped. Sir John Wolfe 
Barry stated in his evidence that the rejection of the Bill would 
check the output, and that there was a great and growing demand 
for mixed Glamorgan and Monmouthshire coal, and to meet that 

d it was ry to have a free route from the Monmouth- 
shire Valley to Cardiff. The Bill has been strongly supported, 
and by unprejudiced critics is regarded as certain to work 
fairly well for general interests. The Committee decided that 
on the new line the rates per ton per mile shall be the same to 
all the ports. 





Iron and Steel. 


Some degree of quietness is noticeable in the trade, a not 
uiusual state at this time of the year. In the DoWlais district 
this has been the case of late, and it is thought that this quietness 
will be more marked until after Bank Holiday. Still, even at pre- 
sent, some heavy cargoes of rails have been handled - Cardiff 
despatched some 3000 tons of rails and fish-plates to Caleutta. 
Ironmasters admit the quietness of trade, but say that ‘though 
orders are scarce they have sufficient for some time to come. 
Rails remain at £6 15s, to £6 17s. 6d. for heavy and £7 6s, for 
light. Both Si and B bars are at £6 5s. lron ore is 
at 20s. to 20s. 6d. for Rubio and 203, to 203, 3d. for Almeria. 
Cardiff last week imported 28,000 tons, Newport 12,000, and Port 
Talbot 5200. Swansea also imported 1600 tons of German steel. 
Swansea quotes the following prices :—Pig iron: Hematite, mixed 
numbers, 783.; Middlesbrough, 57s. 74d.; Scotch, 653.; Welsh 
hematite, 85s, to 86s, 





Tin-Plate. 

A local critic upon this industry states that, surveying the 
general state of the trade, it is now at its fullest prosperity, with 
an output passing all previous records. The 1907 production: 
promise to exceed 700,000 tons, and the conclusion is, that while 
previous prosperous times have been due to American buyers, the 
trade at present is more widely spread. Now the American trade 
only represents one sixth of our foreign export trade, and is so 
spread that no adverse condition is likely, as in the case of the 
McKinley tariff in 1892. There is also another hopeful feature, 
that of the oil tin demand, and in this motors are taking a place. 
Wales keeps well up to the general activity. Last week the ship- 
ments of tin-plates totalled 120,264 boxes, receipts from works74,551 
boxes, leaving stocks at 91,606 boxes, India is taking black plates 
freely. In Swansea shipment of tin-plates amounting to 4800 tons, 
1600 went to Japan, 500 to Singapore. Among the buyers of black 
plates, Hamburg figured for 340 tons out of the 1500 tons exported. 
The weather has told on production, but is improving. Latest 
prices :—Ordinary tin-plates, Bessemer and Siemens, 15s, 14d.; 
ternes, 26s.; C.A. roofing sheets, £11 10s. per ton; big sheets for 
galvanising, £11 15s.; finished black plates, £11 5s. to £11 10s.; 
galvanised sheets, 24 g., £14 2s, 6d. to £14 5s, Other quotations: 
Block tin, £182; lead, £20; spelter, £23 5s.; silver, 32d. per 
ounce ; ry ay £88 15s, Orders are in hand for tonnage to tske 
3000 tons bars from Newport to Southampton, and for bars to 
Alexandria, 


The Swansea Valley. 


All industries are fully employed. Briskness is charac- 
teristic of the steel-producing works, and of the spelter works. 
The Mannesmann Tube Works continue well employed ; also at 
the Mond. Nickel Silver Works. Foundries and engineering shops 
busy, and demands from tin-plate works is large and continuous. 
At Llanelly good work is being done in tin-plate bars, but imports 








puddling has been raised from same date 3d. per ton, making 





increaved, 


J from forgign quarters are anticipated. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


The Iron and Steel Market. 

WHILE in the pig iron industry the favourable position 
of previous months has been well maintained, and the accounts of 
the Steel Convention have likewise continued satisfactory, more 
especially as regards the condition of prices, other departments 
of the iron trade have shown an unmistak» bly downward tendency, 
and the hope so generally entertained that a revival would soon 
set in hag not been fulfilled ; on the contrary, a further decrease 
in prices could b3 noticed in several instances. Quotations for bars, 
thit were M. 147-50 te M. 150 p.t. in March of the present year, 
have, some weeks »fter the prolorgation of the Steel Convention, 
decreased to M. 142-50 and M. 145 pt. Soon after M. 140-50 was 
reported ta have been paid, and quite recently there was talk of 
M. 135 p.t, being taken. A similar decrease in «juotations is stated 
to have taken plvce in plates and sheets, prices having fallen quite 
M. 20 p.t. since last quarter. The price for wire rods has been 
hitherto maintained at M. 150 p.t., but nail rods as well as drawn 
wire have been very weak, and quotations have decreased per- 
ceptibly. A rise in stocks of scrap iron has caused prices to move 
downwards. Orders in railway material are heavy: deliveries 
during last June were 200,124t., or 51-9 per cent. more than in the 
same month last year. All things considered, thers is cause for 
dissatisfaction among manufacturers of iron and steel, and the 
outlook is not bright as regards future occupation, because con- 
sumers continue to show much reserve in all departments. 


The Production of Pig Iron in Germany. 

Statistic figures given by the Union of German Iron and 
Stee] Masters show output of pig iron in Germany, including 
|.u«emburg, to have been for June of the present: year 1,014,336 
tons, against 1,021,815 t. in June, 1906, and against 1,094,318 t. in 
May of the present year. Production in the different sorts of pig 
iron was as follows :—Foundry pig. 189,951 t., compared with 
181,074 t., Bessemer, 34,950 t , compared with 38,178 t.; basic, 
678,825 t., compared with 662,731 t.; steel and spiegeleisen, 
80,489 t., compared with 79,868 t.; and forge pig, 60,121 t., com- 
pared with 59,964 t. During the first six months of the present 
year the German total output in pig iron was 6,355,953 t., com- 
wared with 6,117,126 t. in the same period in 1906. Belgian 
output in pig iron during the first six months of the present 
year was 116,540 t. 


Sales of the German Steel Convention. 

Duriog the last year—1906-07—ending June 30th, the 
total deliveries of the steel convention were 5,756,797 t., of which 
1,796,328 t. were semi-finished steel, 81-575 per cent. falling to 
home consumption, while 18-425 per cent. were exported ; railway 
material, 2,033,237 t., 67-039 per cent. falling to inland, and 
32-961 per ceat. to foreiga consumption ; 1,928,232 t. sectional 
iron, 74-445 per cent. being consumed by inland makers, while 
25-555 per cent, were exported. 


Coal in Germany. 

On the coal market over here the tendency is all in an 
upward direction, and scanty supplies are the general complaint. 
For all sorts of fuel prices are exceedingly firm, and they will be 
raised before long, most likely. At a meeting of the German 
cokeries an immediate rise in price of 10 per cent, has been 
resolved upon. 


The Austro-Hungarian Iron Trade. 


There has been a regular trade done in all the principal 
departments of the iron industry, but nothing of particular 
interest could be noticed. Consumption is pretty lively in all 
branches. Pig iron shows the former stiffness, and supplies are 
rather scanty, although the blast-furnace works are actively 
engaged ; it will take them some months to execute the orders 
still on their books, and this is the cause of the increasing imports 
in English pig iron. Dealers are doing a very good business in 
bars and plates, and more might be done if the mills could deliver 
more promptly, but they are very busy in executing old contracts, 
and they ask twelve to fourteen weeks for the delivery of fresh 
orders in heavy plates, For bars, too, dealers have to grant a two 
or three months’ term of delivery. Girders are less animated, and 
sheets also have been in quiet d Representatives of all the 
Hungarian wagon factories are reported to have promised, at a 
conference they had with the Minister of Commerce, to reduce 
their former offers for wagons 5 per cent., and for passenger cars 
24 per cent. It was also arranged that 1200 wagons had to be 
delivered this year ; another 600 wagons in January and February, 
1908, and the remaining lot in the course of next year; while, 
originally, the order was to be delivered in 1909 and 1910. By the 
reduction in price above mentioned the Government will save 
1,900,000 crowns, A most healthy sort of trade continues to be 
transacted on the Austro-Hungarian coal market; the pits in 
many instances are unable to supply all that is required. 





Iron and Steel in Belgium. 

The accounts given of the condition of the iron industry 
in Belgium are not favourable ; indeed, they are getting less satis- 
factory from week to week, for though employment is assured in 
many works by orders of previous date, the number of fresh con- 
tracts placed is but small, and the outlook not promising. Hitherto 
prices have been well maintaine:], and all endeavours of speculators 
and consumers to reduce quotations have met with a quiet resist- 
ance on the part of producers, and the position of the iron market 
may be so far considered as firm. All descriptions of fuel have 
continued in animated request in Belgium, and prices are exceed- 
ingly stiff. As the usual summer bounty granted on house coal 
will cease with the present month, a lively business is expected 
during.the next few weeks, but stocks in coal appear to be rather 
low, because house coal has been freely bought where supplies in 
engine fuel proved insufficient. 


Large Ironworks in Italy. 
: The Minister of Finance, Lacava, is reported to have 
signed a contract with a new company for the building of an iron- 
works, which, it is said, is to produce 200,000 t. more than the 
ironworks on the Isle of Elba. 


Iron Sleepers on Russian Railways. 

It is reported from St. Petersburg that iron sleepers are 
to replace the wooden ones in future on the Russian railway lines. 
The iron industry will largely profit by this measure, which is also 
intended to stop the rapid decrease of the forests in Russia, 








SEverat different formule for rating automobile motors 
have recently been proposed. The Automobile Association of 
Central Europe has adopted one for four-cycle motors, based upon 
a mean effective pressure of about 55 lb. per square inch, and 900 
revolutions per minute. This formula reads N = 0-003 / (2s, in 
which J is the horse-power to be determined for the rating ; / the 
number of cylinders in the engine, and «and s the diameter and 
stroke of the piston. The constant is based on dimensions given 
in centimetres ; when these are in inches it becomes 0+0492, the 
formula otherwise remaining thé same. The output, as calculated 
from this formula, is rather low, because the assumed mean pressure 
is lower than that usually adopted in computing such ratings. For 
a four-cylinder engine, with pistons and_ stroke of 5in. each, the 
result would be 24-6 horse-power. . as i 





BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.I.Mech. E. 
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TURBINES. 


14,336. June 22ad, 1906.—IMPROVEMENTS IN ReveRSING GEAR 
FOR Evastic FLUID TURBINES, Giuseppe Gadda and Kttove 
Conti, trading as Gaddu and Vo., 21, Vid Castiglia, Milan, 
Ttalu. 

This invention relates to raversing gear for elastic fluid turbines 
and has particular reference to turbines of the kind in which the 
nurnber of running wheels or rotors acted upon by the motive fluid 
is the smallest for the highest turbine speed and increases with the 
decrease of the speed. The object is to improve on turbines of 
this type by providing a simpler and more compact construction in 
which the expansive pressure of the motive fluid is utilised to the 
highest poss.ble extent so as to attain a higher degree of efficiency 
than has heretofore been possible. There are four figures. Fig. 1 
is a section. The blades pertaining to the wheels ;+;° are so 
shaped that the sections are curved in opposite directions one 
with respect to the other. It ensues therefrom that the central 
part of the blade may act when the turbine is running in its 
normal direction, while the external part thereof is to be resorted 
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to only when the running direction is to be reversed. When the 
turbine is running backwards the steam is conveyed to the opera- 
tive part of the blades by a steam channel D as well by inter- 
mediate guide blades ¢/4 if necessary, and escapes into the cham er 
a, which is in communication with the condenser. The channel D 
is adjacent to-the forward driving exhaust, so that the fluid flows 
in opposi'e directions for forward and reverse driving. The steam 
channel D, as well as the intermediate guide blades 4, only extend 
to a small part of the whole peripbery of the wheels. As will be 
apparent from the drawing, the blades which are moved in both 
directions are only those which are mounted on the wheels :+7*, acted 
upon the steam or other motive fluid, when the turbine is running 
at its lowest speed. Those parts of the blades on which the steam 
acts when the direction of mot on of the turbine is reversed are so 
arranged that they receive the admission steam from the channel 
D closely adjacent to where the steam for the forward running of 
the turbine escapes, thus ensuring a most compact construction.— 
July 3rd, 1907. 


17,590. August 4th, 1906.—IMPROVEMENTS IN STEAM TURBINES, 
Robert W. Patterson, 5, Dudley-drive, Partick Hill, Partick, 
and Robert P. Ramsay, 72, Norse-road, Scotstoun, Renfrew- 
shire. 

This invention relates to improvements in the steam turbines 
constructed on the Parsons principle, and it has for its object to 
rotate the outer casing of a turbine in one direction and the inner 
rotor thereof in another direction—that is to say, in the opposite 
direction to the casing, so as to derive full power from the expan- 
sion of steam in the annulus of the turbine ; that is to say, that, 
instead of the steam impinging on a fixed set of deflecting blades 
within a fixed casing and also impinging on a fixed set of blades on 
an inner movable rotor, the steam impinges on the fixed blades of 
the movable outer casing, as well as on the blades of the inner 
movable rotor. There are five figures. Fig. 1 is a transverse 
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section of the improved turbine, all the blades of which are not 
shown in every graduation of the annulus. A is the inner rotor 
and B the outer revolving case. The inner rotor A is provided on 
its outer periphery with a series of blades, and the outer revolving 
case B is also provided on its inner circumference with blades, the 
casing been stepped as shown. The blades of the inner rotor A on 
each side of the steam annulus are to opposite hands, and the 
blades on the outer casing B on each side of steam annulus are to 
opposite hands, and the blades on the casing B are opposite in 
each case to that of the blades on the rotor A. The direction of 
steam is indicated by thearrows. Steam issupplied at the forward 
end through a valve which is provided with a steam-tight revolving 
joint in the case, the steam passing through a pipe in the direction 
of the arrows, and thence passing from the branch pipes (say, four 
in number) to the annulus D, travelling to the left and to the 


right, expanding in so doing and rotating the parts A and B, the 
exhaust steam passing out at the right and left-hand of the annu:us 
D2, indicated by the arrows, and flowing aft through the inner 
rotor shaft A!, thence out from the exhaust ports A? therein, from 
which it enters the exhaust chambers A®, and is utilised for any 
purp»ses. The inner rotor A is supported at each end by means 
of the rings A, carried by the forward and after ends of the rotor 
shaft A!, which is supported by the bearing at the forward end and 
the bearing A’ at the after end. The outer revolving casing B is 
secured to the end wheels B2, which are secure‘ to the shaft at the 
forward end and shaft B# at the after end, which ends of the shaft 
are carried by the bearings B* at the forward and after ends 
respectively. By reason of the outer revolving case B rotating in 
one direction and the inner rotor A rotating in the opposite direc- 
tion, the outer revolving casing is caused to transmit its power to 
the inner rotor shaft A! at the after end in such a manner that the 
direction of power is the same as the shaft A!. This is effected by 
means of gear wheels, the arrangement being that the power from 
the outer rotor is transmitted to the inner rotor through” the 
medium of planet wheels. By this means the revolving casing B 
and the inner rotor A are practically conpled and the power trans- 
mitted to the inner rotor shaft Al.—July 3rd, 1997. 


RAILWAYS AND TRAMWAYS. 


15,587. July 10th, 1906.—IMPROVEMENTS IN INSULATORS FOR 
ELectric Rar orn Tramways, Paul T. J. Estler, 23, Laur- 
ence Pountaey-lane, London, E.C., and Charle3 8S. Drake, 16, 
John Dalton-street, Manchester. 

In the in-ulated supports now generally used for electric tram- - 
ways and railways trouble is often experienced, especially in 
manufacturing districts, by electrolytic action between the metals. 
Further trouble also arises from the insulating material being 
crushed by the pressure upon it caused by the tension of the 
span wires, the now general construction being$such that a 
narrow collar on a metallic head presses against a narrow flange 
of insulating material. The object of this invention is to lessen 


the risk of electrolytic action, and relieve the insulating material 
from the crushing action of the span;wires, and supporting rods, 
There are eight figures, 


and to simplify construction. Fig. 1 
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is a sectional elevation of an insulator supporting a trolley wire 
A is a metal boss that has been bored and tapped. thus forming 
a long cylindrical nut for the reception of the eye-bolts B, that 
can be attached to the span wires in the ordinary way. Round 
the nut A is moulded, under pressure, suitable insulating 
material C of high resistance in such a manner that the nut A 
is firmly embedded in the insulating material, which projects like 
a tube beyond the nut, leaving a cylindrical cavity permitting 
the eye-holts B to be inserted from opposite ends into the nut A. 
The insuiation is, during the process of moulding, surrounded by 
a metallic shield D; this is to prevent the insulation from being 
crushed by the clamping shell E, from which depends a lug F 
for the attachment of the ‘“‘ear” piece P holding the wire H 
by means of the pin J. The lug F is split so that by means of 
a bolt J the shell E can be tightly clamped to the insulator C, 
—July 3rd, 1907. 3 


ROAD MOTOR VEHICLES. 


14,709. June 27th, 1906. — IMPROVEMENTS IN Motor Roap 
VEHICLES, Paul Nevers, 157, Knightsbridge, London, 8. W. 
This invention has reference to transmission gear for motor road 
vehicles of that kind in which the wheels are driven from the 
motor through bevel gearing co-axially with the steering pivot of 
the vehicle. The improved gear may be placed either on the front 
or back axle of the vehicle, and the motor forms a whole with the 
change-speed gear and the clutch. The change-speed gear com- 
prises three speeds for the forward movement and one speed for 
the backward movement, the three speeds for the forward move- 
. 
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ment by means of gear wheels movable axially on their shaft, the 
third speed placing the apparatus in direct engagement with the 
motor. There are three figures. Fig. lisa front elevation of a 
motor road vehicle. The motor / is arranged in the front of the 
vehicle with the change-speed gear y and coupling ¢<. Motion is 
transmitted from the motor to the road wheels through the shaft, 
the differential 4, shafts «, bevel wheels +, pinions ¢, and bevel 
wheels d. The double pinions ¢ are mounted on an extension e¢ of 
the vertical pivot of the axle journals, to enable the wheels to _be 
turned in any direction for steering the car without interfering 
with the driving. —J1/y 3:/, 1907. 
148024. June 28th, 1906 —IMPROVEMENTS. IN OR RELATING TO 
FLEXIBLE TIRES FOR VEHICLE WHEELS, Harry E. Walters 
and William H Woodcock, 2, Great George-street, West- 
minster, Middlesex. : ; 

This invention relates to improvements in flexible tires or treads 
for the wheels of motor cars and other vehicles. The invention 
consists principally in employing in a tire or tread an endless band 
formed of a flexible wire rope laid up in two or more coils, There 
are three figures. he coiled flexible wire rope 1 consists of piano 
wire twisted or laid upon a central cord of hemp or like fibrous 
material ; the band thus formed is bound or served crosswise with 
wire, and is also covered by or enclosed in an endless cover or 





tubular casing 2 of leather or other suitable material to form a 
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running surface. The shoes 3 may act in conjunction with suit- 
able stops or projections on the supports for the tire to prevent the 
tire creeping around the wheel. ‘The shoes 3, before being placed 


on the flexible tire, may be of U or channel section, and, when 
placed on the tire, the ends 3 may be bent inwards, as shown, to 
engage the underside of the tire by means of any suitable tool or 
machine.—.//y 3rd, 1907. 


PRODUCERS. 


12,467. May 29th, 1906.—IMPROVEMENTS IN Propucer Gas 
GENERATORS, James B. Wilkie, 8, Southwood-road. St. 
Michaels, Lancashire, and Thomas W. 8. Hutchins, 5, Cros:- 
street, Manchester. 

This invention consists of improvements in producer gas gene- 
rators, and has for its main object to prevent the burning away of 
those parts of the main lining which are round the air inlets. 
There are two figures. Fig. 1 is a sectional elevation of the 
generator and boiler. The outer casing 1 is of sheet iron of 
eylindrical form. The lining 2 is of refractory material. The 
fuel is fed in through the stoking door 3. At the bottom are fixed 
the ash do rs with inlets 5. The top part of the refractory 
lining 6 is arched and perforated by holes, the boiler 7 is of the 
smoke tube type; at the top of this boiler is fixed the chimney 8 
and the valve 9. Above the valve 9 is fixed a blowing steam 
nozzle 10. At the bottom of the generator is an annular space 11. 
The air tubes or conduits 12 pass through this annular space 11. 
The air for these tubes passes through the valve 13 ; the steam for 
making gas is conveyed through the pipe 14. When starting the 
apparatus a fire is lighted in the interior 15. The valve 9 is open, 
also valve 13, and, by means of the natural draught, steam is 
raised in the boiler 7. This steam passes through the steam 
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nozzle 10, creating an artificial draught, and so increasing the 











speed ot combustion of the fuel in the generator. Immediately 
the fire has been raised to a predetermined temperature the man 
operating the plant closes the valve 9, shuts the steam off the 
blow nozzle 10 by means of the three-way cock 16, and so turns 
the steam int» the generator by means of the pipe 14. The steam 
passes down through the perforated refractory arch 6, meets with 
the incandescent fuel, and is there decomposed. The resulting gas 
carries with it the tarry matters through the incandescent zone in 
the bottom of the fire, wherein the tarry matters are decomposed, 
the resulting gas passes out through the openings 5 into the 
annular space 11, and on to the washing portion of the plant. 
The valve 13, immediately steam is turned into the generetor, 
closes, due to the pressure in the generator being that of the 
atmosphere. After gas has been made for a predetermined time, 
the valve 16 is reversed, the steam by this means being cut off 
from pipe 14 and turned on to pipe 10; valve 9 is then raised. 
The steam from the nozzle 10 tends to create a vacuum in the 
generator, and so opens the valve 13 and admits air again through 
the air conduits 12. The operation of valve 16 and 9 is in practice 
done automatically.—Ju/y 3rd, 1907. 


ELECTRICAL APPARATUS. 


14,816, June 28th, 1906 —AN IMpROVEED METHOD oF PRopUCING 
METALLIC INCANDESCENCE BODIES FOR ELECTRIC GLOW LAMPS, 
Deutsche Gasglihlicht Aktiengesellschaft ( Avergesellschaft ), 139, 
Alte Jakobstrasee, Berlin, Germany.— Date under International 
Convention, October 28th, 1905. 

This invention relates to the production of metallic electric 
ineandescence bodies, sych as the metallic filaments of electric 
glow lamps, particularly those of tungsten prepared by heating 
the crude filaments to white heat in an atmosphere that will not 
attack the final product. This heating is effected in order to 
make the individual particles of the incandescence body sinter 
together as completely as possible, so as to prevent any further 
change in the dimensions of the filament or its resistance when 
the lamp is used. The operation of heating to whiteness is 
preferably performed in a gas consisting of a mixture of nitrogen 
or hydrogen. Considerable inconvenience is caused thereby, how- 
ever, especially with the thinnest filaments, as irregular deforma- 
tions of an extensive nature, often making the incandescence 
body quite useless, are produced. These deformations assumed 
very serious proportions until it was fonnd that they were due to 
the use of an alternating current, a curre.t of this kind, with a 





periodicity of about 50,fhaving been ‘available?,and used at first. 
The alternating current was then replaced by a continuous or 
direct current, with the result that such irregular deformations 
ceased to occur. The inventors have found that, when using 
inert gases in the'process of sintering the metal of a crude 
metallic filament, the manufacture of tilaments is only commer- 
cially possible, when using a continuous or direct current, though, 
when treating the filaments in vacuo, either continuous*or alter- 
nating currents seem to give good results.—./1/y 3rd, 1907. 


MISCELLANEOUS. 


14,794. June 28th, 1906.—MrtHop OF] AND MEANS FOR Ralsina 
SUNKEN VESSELS, Simon Lake, 8B, Universititstrasse, Berlin, 
Germany. ay 

This invention relates to a method of and means for raising 
sunken vessels. The invention consists broadly in displacing the 
water in the interior of a sunken vessel by pumping buoyant 
material, either solid or capable of being solidified, into the interior 
until suffisient water is expelled to overcome the deadweight of 
the vessel, fittings, and cargo when the same is submerged. The 
buoyant materia] used is cork, in the form of blocks of a size that 
can be readily handled in a centrifugal pump, the cork being first 
boiled in paraffin or other substance to make it more impervious 
to water. In cases where the decks of the vessel are weak and 
liable to lift, a liquid buoyant compound is used which can be 
readily pumped and which is solidified in ‘water. There are five 
figures. Fig. 1 showsa cross section of the sunken ship with a 
surface vessel equipped with the appliances for floating’ sunken 
ships. A represents a ship of the usual cargo-carrying type. In 
this case the ship is shown having three holds w th hatches leading 
into each. B is a pipe, the upper portion of which is flexible. 
This pipe may be double, as shown in the section. This pipe is 
supported by the hatch C of the vessel, which may be readily con- 
structed above the surface of the water and be lowered to its 
proper position by the derrick with the pipe attached, its own 
weight sufficing to hold it in position until properly secured. 
Heavy beams are first weighted and lowered into the hold of the 
ship and placed in the proper position by divers extending them 
underneath the hatch coamings of the lower decks, whereupon the 
weights are released and the buoyancy of the water holds them 
in their position, and then tie bolts are lowered down through 
the upper hatch and nuts or keys are secured underneath the 
beams whereby the str.ss coming on the upper deck will 
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be transmitted to the lower decks as well through the medium of 
the connecting-rods, This may be necessary in some cases where the 
ships’ decks are of light construction to prerent the lifting 
off of the deck by the fiotative force of the buoyant material 
which is put into the ship. A small hatch C! is provided in the 
main hateh to enable the divers to descend and pass the bolts 
through the beams and set up the nuts after the bolts are lowered 
in place. It will be seen that the lifting stress of the buoyant 
material is carried by all of the decks in the ship. The pipe B is 
surrounded by a series of circular plates which form working plat- 
forms or stages for the divers, which may readily be reached by 
the ladder attached thereto. These platforms also act as a tie in 
certain conditions, if the vessel is filled with paraffin cement. D 
is a surface vessel fitted with a pump E with a suction pipe leading 
to the sea fitted with a valve v. A feed hopper F is connected 
through the valved pipe f toatank. An air pump I is shown on 
the deck of the surface vessel, and a pipe e leads from the air 
pump to the outer section of the double pipe B. To prepare this 
compound the paraffin is first heated in the tank, from which it is 
run into the hopper F. To prevent its cooling while being 
pumped into the ship, air is forced into the annular space between 
the inner ard outer tubes forming the pipe B and insulates the 
inner pipe from the surrounding water. The paraffin is then 
pumped into the sunken ship, where, by means of the low specific 
gravity, it immediately rises to the under sides of the deck. 
Sufficient cork may be mixed with the paraffin to preventits escape 
through any small cracks or openings which may be in the deck. 
A certain amount of air may also be pumped io at the same time, 
which air would readily find an outlet through the small outlet 
tubes and thus create a current and carry the paraffin with the 
particles of cork to such openings, and the particles of cork would 
very readily choke the same.—J/y 3rd, 1907. 








THE ScoTtisH NATIONAL EXHIBITION.—The arrangements for 
the Scottish National Exhibition, to be held in Edinburgh next 
year, have made good progress. The plans, subject to any altera- 
tion which may be deemed advisable, have been accepted, and 
work on the grounds and buildings will commence either at the 
end of this or the inning of next month. In the accepted 
designs the Industrial Hall, of 100,000 square feet, and Machinery 
Hall, of 20,000 square feet, are included in one single build- 
ing, and everything, both in connection with the structures and 
the grounds, has been planned to be pleasing to the eye and 
facilitate the commercial requir ts he classification of the 
various sections include Fine Arts ; Education and History ; Arts 
and Crafts; Mining, Engineering, and Metallurgy; Transporta- 
tion and Motive Power; Shipbuilding and Waterways Constrac- 
tion ; Chemistry and Scientific Appli ; Lighting, Heating, 
and Ventilation ; Manufactures and Varied Industries ; Agricul- 
ture, Horticulture, ard Sylviculture; Domestic; Sports and 
Pastimes ; Botany and Zoo'ogy ; Artizans’ Work ; Women’s Sec- 
tion ; Urban and Rural Improvements. All information can be 
obtained from the Manager, Mr, W. H. Knight, 45, York-place” 
Edinburgh, ; ore 











SELECTED AMERICAN PATENTS. 


From the United States Paten:-office Official Gazette. 


850,865. Hypraunic Vick, 1/, De H, Bright, Philadelphia, Pa,— 
‘led May 24th, 1906. 


The drawing explains this invention very reve a There are 
fourteen long claims of “ this-is-the-hcuse-that-Jack-built ” order. 


851,364. CENTRIFUGAL Pump, £. Meden, Trenton, N.JS., assignor 
to the Jeanesville Ironworks Company, Hazleton, Pa, « 
Corporation of Pennsyleania.—Filed April 5th, 1905. 

This invention consists in a multistage centrifugal pump in the 
combination of a casing, a shaft, a series of impellers on the shaft, 
and a chamber at the delivery end of the casing open to a part of 





the rear face of the last impeller with asleeve secured to and 
adjustable on the shaft and extending to the outside of the casing, 
and on the inside providing a plug to open or close the chamber by 
longitudinal movement of the shaft. There are two claims. 


851,395. Mov ip AND CENTERING DEVICE FOR SEWERS, CONDUITS, 
&e., J. B. Blaw, Pittsburg, Pa., assiqnor to Blaw Collapsible Stee! 
Centering Company, Pittsburg, Pa., a Corporation of New Jersey, 
—Filed Jan mary 20th, 1906. 

This invention consists in the combination of an elastic ring 


851,395. 











with cross struts and turnbuckles used in a way clearly shown in 
the engraving, for building up concrete sewers and conduits, 
There are nine claims. 


851,719. Conpenser Pump Reavriator, R. Wikander, Edgewood 
Park. Pa ’ Ussignor to Westingh« use Klectvie and Man ufuctnring 
Company, a Corporation of Pen nsylran ia —Filed July Ath, 
195. 

This invention corsists in driving the pumps connected with a 
surface cond -nser by an electric motor, so arranged that the speed 
of the pumps is varied automatically with the quantity of steam 
passing through the main engine. There are eleven claims. The 
eighth explains how the invention is carried ont. The main éngine 


[851,719] 


is supposed to be driving adynamo. A compound-wound 6lectric 
driving motor is used for the pump; and the means‘for varying the - 
speedof the motor substantially in proportion to the steam’ con- 
sumption of the engine that compiises a shunt field magnet wind- 
ing connected ini opposition toa tield magnet -winding-that is in 
series with the external circuit of thé direct-current generator, ~~ 
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NEW ENTRANCE CHANNEL AT SAINT 
NAZAIRE. 

For some some time past there have been, and for 
some years in future there will be, several important 
maritime engineering works in course of construction at 
St. Nazaire. Among the numerous undertakings in 
the builder’s hand, our available space will at present 
permit us to refer to one only, and we have selected, as 
indicated by its title, one of the most prominent. Until 
a very recent date the main entrance to the port con- 
sisted of a channol, with its course placed normal to the 
general direction of the river Loire. The river opened 
upon one side of the old basin established in 1856, and 
communicated by a large lock with the considerably 
more roomy waterway at Penhoéi. The navigation 
attendant upon the ingress and egress of vessels fre- 
quenting the harbour, was rendered difficult and intricate 
by the continued presence of a number of cross currents. 
In addition the gravity of the situation was accentuated 
by the shallowness of the channel approaches, to so great 
an extent as to interdict all passage except at high water. 
Again, the basins were constantly invaded by the waters 
of the Loire, which made it impossible to maintain their 
level ata given height, or to prevent them being silted 
up by the floods, heavily charged with slime and ooze. 
The authorities, therefore, resolved to improve and alter 
the basins to an extent that would permit of the ready 
and unembarrassed transit of ships of all classes and 
tonnage at all times of the day and at all states of the 
tide. In a word, the solution of the problem lay in 
augmenting the depth of the channel, isolating it from 
the fluvial invasions of the Loire, and adapting it to all 
the modern exigencies of ocean traflic. 

The new channel entrance coincides with the axis of 
the wet docks, and its genera] run is parallel to the direc- 
tion of the Loire—Fig. 1—and communicates with a large 
lock, with its invert built at a level of — 19°8ft., which 
is 8°9ft. below that of the older entrance. Since the 
level of high water at the slack is + 18ft., it ensues, 
therefore, that at each tide there is a depth of 32°8ft. of 
water over the bed of the lock, one of the principal 
objects to be attained. In order to obtain the same 
depth in the basins or wet docks, constructed upon a 
rocky bottom, the water-line was artificially raised by a 
supply drawn from the river by mechanical means. The 
entrance port to the channel—Fig. 1—has a total length 
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Fig. 1-THE PORT OF ST, NAZAIRE 

of 1680ft., and is bounded by a pair of converging piers 
with a mean width between them of 870ft. Between the 
pier heads is a clear passage, 394ft. wide, by which access 
is gained to the port. This passage is set so as to range 
slightly towards the east, and thus be protected from the 
stormy western winds. As an additional precaution, the 
western pier, for some distance from its seaward end, is 
carried upon a series of arches, which very materially 
conduce to a speedy equilibrium between the waters of 
the entrance port and those advancing from the open. 
In the port itself the depth extends to 20ft. below low 
water, and two breakwaters are provided, one on 
each side, which serve to annul the natural and extreme 
violence of the surf. Small circular turrets of masonry, 
stationed along the toe of the breakwaters, mark out 
the channel, and also the mooring berths for vessels— 
Fig. 1. Between the entrance port and the St. Nazaire 
dock is the new lock, 748ft. in length, and 100ft. in width, 
also placed in the axis of the main waterway. Itis crossed 
by two movable bridges, one at the upper or St. Nazaire 
end, and the other uniting the east and west divisions of 
the Ocean boulevard. The former is a draw and the 
latter a swing bridge. Both piers are built of solid 
masonry of a trapezoidal isosceles form—Fig. 2—with a 
top width of 16°75ft. and a batter of 1/6 back and front. 
At a height of 5°25ft. above high water a space 16°75ft. 
is cleared and prepared for general traflic—Fig. 2—and pro- 
tected by a strong parapet. The piers stand upon 
foundations of rock, or of incompressible sand, or, again, 
upon an artificial bed of masonry set in cement and 
26°5ft. wide. In the two former instances they were 
founded at low water in the open, and in the third they 
were got in by the compressed air method. 





It was necessary to adopt a special plan and working 
arrangement in the actual execution of the different 
parts of the whole undertaking, in order to avoid the 
costly outlay which the excavation of the rock founda- 
tion under water would have entailed. Consequently, in 
the building of the piers a temporary cofferdam was 
driven, uniting their two extremities, in such a manner 
as to form an enclosed area, which, when pumped out, 
allowed of all the founding operations in connection with 
the entrance port and the locks to be successfully accom- 
plished in the dry. So soon as the permanent erections 
were completed the water was let into the port by means 
of sluice gates fixed in the cofferdam, and that useful 
piece of false-work blown up with dynamite to clear the 
passage. Since the piers were built by the aid of 
caissons, care had to be taken that the successive joints 
were made thoroughly and solidly secure, which was 
effected in the following manner :—Between each pair of 
consecutive blocks there remained an open space, varying 
from 5ft. to 6}ft. in width, which was closed by sheet 
piling where the bottom was of a sandy character. The 
bed was then dredged out to the dimensions and depth 
required, cleared of all débris and loose material by 
divers, and filled with cement concrete run in under 
water by means of iron piping. In places where the bed 
was of rock the sheet piling was replaced by a series of 
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sacks containing concrete and deposited by divers in 
regular order. A very important item in the whole of 
this maritime installation is the new lock—Fig. 1. It is 
furnished with a large and capacious chamber 700ft. in 
length and by intermediate gates, and can be utilised as if 
consisting of two smaller chambers, one 383ft. and the 
other 254ft. long. It also communicates with culverts 
governed by cylindrical sluices of the same type as that 
obtaining in the central canal. Each sluice is set in 
action by the stroke of a piston attached to the movable 
part of the sluice and travelling in a cylinder fixed to the 
masonry. The introduction of water under pressure into 
the cylinder is regulated by a distributor actuated by a 
crank rod placed underneath the side walls of the lock. 
All the gates are of the same class, with the exception of 
the flood gate, which possesses some distinctive features 
of its own. As a rule they include two curved sluice 
gates 43ft. in height and 56ft. in width. 

The metallic skeleton or framework of the gates con- 
sists of thirteen pillars or stanchions of the same height, 
and centered every 4°6ft., and bedded upon three cross 
beams. Both sides of the gate are planked over for its 
whole height. The compartments enclosed between the 
lower and intermediary cross beams, and between the 
verticals and the planking, are water-tight, and for this 
purpose the sides or web portion of the stanchions are of 
plate. All these different compartments can _ inter- 
communicate by means of elliptically shaped manholes 
2°3ft. by 1°6ft., fitted into the lower partof the plate sides 
of the pillars, and can be closed, so as to form in cases of 
necessity a series of air chambers. Compressed air in 
connection with a double canalisation, one for air and one 
for water, is employed to empty and fill these chambers. 
The system of piping adopted for this canalisation is so 
disposed as to ensure the filling or emptying of the com- 
partments, either separately or collectively, and access to 
the chambers is obtained by staircases. In the upper 
compartments the pillars are of the lattice type, which 
allows of the free circulation of the water within it, 
which is effected by sluices inserted in the planking. 
The discharge follows automatically at low water through 
valves and piping arranged for its outflow on the down- 
stream side of the gates. In the flood gate an additional 
upper compartment, provided with six valves, for filling 
the dock with surface water, is the only pointof difference 
between it and the ebb gates. The gates are worked by 
chains passing over drums set in motion by hydraulic 
motors. 

The swing bridge, mentioned above, is erected at the 
down-stream end of the new Jock and belongs to the 
double-span class, with abutment and counterweight. It 
has a total length of 190ft.,and has a pair of equal swing 
spans of 90{t. each. When the bridge is closed both 
spans are locked and the movable parts wedged up. The 
swinging of the bridge is accomplished by an endless 
chain actuated by a hydraulic capstan, and the wedging 
and unwedging operations are performed by the aid of a 
direct-acting press through the required lift of 2in. There 
are two main girders of the plate class with parabolic 
upper chords carrying a wheel track 7°3ft.in width, and 
a couple of footpaths 3ft. wide. Together, the weight of 
both swing spans amounts to 80 tons, and that of the 
counterweight to 28 tons, composed principally of pig 
iron. When mancuvring the bridge, the opening and 
closing operations are completed in 3 minutes 10 seconds, 
sub-divided into unwedging 10 seconds, opening 1 minute 
20 seconds, closing 1 minute 30 seconds, and wedging up 
10 seconds. 

The Rolling or Draw-bridge built at the upper end of 
the new lock—Fig. 1—has but one span, and is designed 
upon a principle different to that of its neighbour. When 
in service, the span portion rests on the side walls of the 
lock, and the land length on the surface of the adjoining 
roadway. Behind the face of the wall is placed a 





hydraulic press, which carries at its upper part an iron 
frame, upon which rests a small truck or lorry running 
upon rollers. To bring the bridge into action, the 
press raises the truck, and the bridge with it, to the level 
of a pair of rails laid in the roadway, along which it is 
rolled by means of chains and the necessary gearing. 
The two main girders are spaced 18°7ft. apart, are 177ft. 
in length, support a roadway 15ft. wide, a pair of 1-6ft. 
pathways, and in the centre a single railway track. 
Including the lorries and the hydraulic press, the metal 
work weighs 220 tons, and the ballast 130 tons. The 
whole time of working the bridge, comprising the raising, 
occupies 4 minutes and 25 seconds. 

There are in all six hydraulic capstans supplied for the 
use of the new lock, two at each end and two near the 
swing bridge. At the accumulators, the pressure of 
water is 0°35 tons per square inch, and 0°32 tons at that 
point of canalisation, farthest away from the pumps. 
It is expected, on the authority of the Annales des 
Travaux Publics de Belgique, that these important 
marine works will be completed at the end of the present 
year, and that the expenditure upon them will amount - 
to half a million sterling. 








NEW TYPE OF GREAT WESTERN EXPRESS 
ENGINE: AN EVOLUTION. 
By CHARLES Rovus-MARTEN. 
No. 1V.*—CONCLUDING ARTICLE. 


Brrorr I proceed to give, as promised, some instances 
of the class of work performed by Mr. Churchward’s new . 
Great Western engines, I should like to make it quite 
clear that what I purpose setting forth is—for the present 
at all events—simply the actual work done. I do not 
intend to give in this series of articles anything as to the 
cost at which the work is performed, in respect either of 
coal consumption or of repairs’ expenses. For, in the 
first place, I am about to publish exclusively the results 
of the observations actually made by myself quite inde- 
pendently. It would have been impracticable for me to 
test either the consumption of fuel, oil, and water, or the 
relative cost of repairs, &c., because—in the language of 
Scripture—‘“ I had not proved them.” And although as 
a matter of course I should unhesitatingly rely on the 
good faith of those who might conduct those cost tests, I 
should find difficulty in satisfying myself that these were 
carried out in such a way as to ensure results entirely 
intercomparable. The famous experience of that Insti- 
tution of Civil Engineers’ Conference in 1899, when three 
of our most eminent locomotive superintendents were in 
absolute opposition one to another on the question of 
coal consumption figures—just as the equally notorious 
outcome of the relative horse-power-and-work tests so 
carefully made on another English main line was the 
depressing one that the engine which developed the 
highest horse-power did the lowest actual work-—left one’s 
mind a prey to doubts. 

But when the figures given are simply the authentic 
records of what each engine did with certain loads in 
certain varying conditions of gradients, &c., then the 
outcome is, at any rate, to establish a number of definite 
facts as to what a given locomotive or locomotive type 
has actually done, showing, therefore, what such loco- 
motive and locomotive type can do and may be expected 
to do in like circumstances. Such facts thus established 
on independent testimony have always the potentiality of 
large usefulness, as I trust will be the case in the present 
instance. 

Through the courtesy of the general manager and 
locomotive superintendent respectively, I made the 
various tests the results of which I am about to record. 
The engines tried comprised one four-cylindered locomo- 
tive of the “ Atlantic ” or 4-4-2 type, No. 40, North Star; 
three of the six-coupled bogie or 4-6-0 type, also four- 
cylindered, viz., Nos. 4001 Dog Star, 4002 Evening Star, 
and 4006 Red Star; one. of the 4-6-0 tywo-cylindered 
type, No. 2908 Lady of Quality, and one of the most 
recent 4-4-0 or “ County ” class, viz., No. 3820 County of 
Worcester, the class which is to supersede the 
“ Atlantic” type on work for which the adhesion given by 
four-coupled wheels is adequate. The trains chosen were 
in all eases but two the non-stopping expresses between 
Paddington and Plymouth, and in the two excepted cases 
the two-hour express from Paddington to Bristol and a 
heavy up-express from Bristol to Paddington. I shall note 
the performances of one of the non-stoppers from London to 
Plymouth and vice versa; of one of the same trains from 
London to Exeter by slip-coach and back from Exeter to 
Paddington by the corresponding train, but start to stop, 
and one journey each way between London and Bristol. 

First, however, it is desirable to give a general idea of 
the road that had to be travelled. From Paddington to 
Reading—36 miles—where the new shortened line to 
Taunton, Exeter, and Plymouth turns off from Brunel’s 
old main line—which it does not rejoin until Cogload 
Junction is reached, 158 miles 10 chains from London by 
the old road, vid Templemeads 157 miles 65 chains vid 
the Bristol relief line, 137 miles 68 chains by the new 


line vid Westbury—the road is practically level. 
There is a faint rise for the first 10 miles, 
then a similarly faint fall for about nine miles, 


followed by a like rise for 14 miles and about 3 miles 
down into Reading, all the grades being about 1 in 1320. 
Turning off to the left at Reading—where at present there 
is a considerable service-slack—the line undulates moder- 
ately for about a couple of miles, but then rises almost 
unbrokenly for nearly 32 miles to the Savernake summit. 
The grades are fairly easy, averaging about 1 in 475, but 
the last three miles are steeper, at 1 in 180 to 1 in 144. 
Then comes a descent at 1 in 153 to 1 in 240 and 400, but 
mostly at 1 in 222 for about 18 miles past Patney and 
Lavington, followed by 8 level miles to Westbury, and 
undulations chiefly at 1 in 151 and 170 to Frome. 
Through both these last-named stations service-slacks 
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are ordered. After Frome there is a rise, generally easy 
but with bits at 1 in 112, 107, and-even 1 in 90, this 
steepest stretch extending barely a quarter of a mile. 
Two miles past Witham a summit is reached 108} miles 
from London. Then comes a virtually continuous descent 
for 10 miles on end, the steepest grades being 1 in 82 for 
nearly a mile to begin with, 1 in 93, 96, 97, and for 
about a quarter of a mile 1 in 81. The prevalent gradients 
are 1 in 101 for a mile, 1 in 264 for 2 miles, 1 in 330, &e., 
to a point about 4 miles beyond Castle Cary. A fall and 
rise mostly at 1 in 264 to Somerton, and then 5 miles 
down on the same grade, bring us to the 131st mile-post, 
whence the road is virtually level to Cogload Junction, 
where the old main line is rejoined. The gradients thence 
to Plymouth have, I believe, been previously published in 
THE ENGINEER, and therefore need not be repeated here. 

First in order came my journey with No. 40, North 
Star, on the 10.30 a.m. non-stopping express from London 
to Plymouth. The load was officially estimated at 
275 tons empty, exclusive of engine and tender. Adding 
the computed weight of passengers, their luggage, staff, 
and stores, the total behind the tender was approxi- 
mately 290 tons, which would ‘have been reckoned as 
“29 coaches” on some British lines. It was, at any 
rate, a highly respectable load to be hauled at an average 
rate of 55:1 miles an hour for 225 miles without a halt 
and over a road with such banks as 1 in 81, 1 in 57, 
1 in 48, 1 in 47, and even I in 43 to be. mounted, while an 
average of 57°9 miles an hour had to be maintained over 
the 173% miles from London to Exeter. It must be noted, 
however, that one eight-wheeler had to be slipped at 
Westbury for Weymouth, another at Taunton for 
Ilfracombe, and a third at Exeter for Torquay, which left 
the final weight after Exeter about 185 tons for the 
severe climb up the gradients steeper than I in 50. 
From London to Exeter, that is to say, for 1733 miles, 
booked to be done in the even three hours, averaging 
57°9 miles an hour, the load, after the Westbury and 
Taunton slips had been made, was approximately 220 tons, 
from London to Taunton it was 255 tons, and from London 
to the first slip—that at Westbury—to which point 
95% miles booked to be run in 97 minutes ‘at an average 
of 59°1 miles an hour, we had the full load of over 
290 tons. Thus the task laid out was no child’s play even 
for this huge engine, weighing in working order 74} tons 
exclusive of her tender. She was excellently driven through- 
out by Syme. A very steady start was made, but the speed 
quietly rose until at Maidenhead, 24} miles—passed in 
25 min. 56 sec. from Paddington—it was 67 miles an hour. 
Then, however, we encountered a long slack for relaying 
which cost us nearly four minutes’ delay, and Reading 
was not breasted until 38 min. 57 sec. from the 
Paddington start, instead of about 34 minutes, as would 
ordinarily. have been the case. Apart from the 
regular service slow over the janction with the new 
line, just after Reading, we had a very bad permanent 
way slow as well, so that the next 5 miles occupied 
nearly eight minutes. The long ascent of 32 miles, to 
the Savernake summit, was climbed in as many minutes — 
very smart work. Then came the fall past Patney to 
Westbury. Here a high speed was reached, the dis- 
tance of 24 miles 37 chains being covered in 21 min. 19 sec., 
while a rate of 80°3 miles an hour was maintained for a 
considerable distance. Then came the regular slow past 
Westbury, where we slipped an eight-wheeled vehicle, 
having covered the 95 miles 46 chains from Paddington 
in 95 min. 39 sec. inclusive, representing an average rate 
of over 60 miles an hour, but allowing for the delays 
through slacks, the net time was barely 92 minutes. 
Another service slack had to be made only 5% miles 
further on, viz., at Frome Junction, and then came the 
ascent to a point about two miles beyond Witham, one 
}-mile bit being as steep as 1 in 90. The speed, how- 
ever, never went below 55 miles an hour, and the usual 
pace to the summit was a fraction over 50. Down the 
subsequent 12 miles of down grade the new engine sus- 
tained a very high speed, combined with admirable 
smoothness of running. Thus, the length of 3 miles 
36 chains from Bruton to Castle Cary—where easing down 
for the new line began—was covered in 2 min. 38 sec. 
The 22 miles 40 chains from Castle Cary to Cogload, 
where we rejoined the old main line, took 24 min. 8 sec., 
owing to the careful observance of speed restrictions. 
After Cogload, however, all was clear past Taunton, where 
we slipped another eight-wheeler, 2 h. 26 min. 4 sec. from 
London, or 142 minutes net time for 143 miles. Having 
slipped two of our original eight-wheelers, our load had now 
dropped to about 220 tons, with which we started to 
climb the Wellington bank; two miles beyond Taunton we 
were still doing over 60 miles an hour. We passed Wel- 
lington Station at 57°6,and up the steepest portion of 
the climb, where the gradient is as steep as 1 in 
81, our minimum was 45, which, however, was reduced 
to 42°8 in the tunnel through slipping on a greasy 
rail. We passed Whiteball summit in 11 min. 56 sec. 
from Taunton, distance 10 miles 62 chains. Another bad 
relaying slack was encountered near Cullompton, involv- 
ing three minutes more delay, but we entered the Exeter 
Station 2h. 58 min. 24 sec. inclusive from London, repre- 
senting a net time of 2h.50 min. We had another per- 
manent-way slow near Starcross, but got through Newton 
Abbot in 22 min. 44 sec. from Exeter. Up the Dainton 
incline, 1 in 43, our minimum rate was 23°7 miles an 
hour, and up the 1 in 47 to Rattery we did not drop 
below 25. During the rest of the journey we ran under 
quite easy steam, having plenty of time in hand. We 
were stopped by signals just outside the entrance to Ply- 
imouth, having come from London in 4 h. 1 min. 18 sec., 
and our final stop at North Road was in 4 h. 3 min. 
58 sec. from. Paddington. Deducting signal delays and 
permanent-way slowings—but making no allowance for 
service slacks—our net time from start to stop was 
3 h. 54 min., of which the 52 miles from Exeter to 
Plymouth occupied only 62 min. 54 sec., with careful 
easing down the steepest gradients. 

This was clearly a very good run, although, of course, 


it could have been materially quickened had higher down- 





hill speeds been made, but there was no object in doing 
this, as it was not intended to “break records,” the object 
in view being to test the ordinary work of the new engine 
under normal conditions. It 1s quite clear from the. per- 
formance of North Star that she was well able to perform 
such duty as that prescribed on this occasion with a 
good margin to spare. But it was also quite certain that 
any material increase in her load, especially with a side 
wind and a slippery rail, would strongly emphasise her 
need of greater adhesion weight. In the ‘circumstances, 
however, of the run just described, it will be noticed that 
her uphill travelling was excellent in all cases. 

My next experience was with the corresponding up- 
train, that leaving Plymouth at 1232 p.m.,and stopping 
only at Exeter to pick up a coach from Torquay. The 
load from Plymouth was approximately 180 tons, and the 
engine was No. 2908, Lady of Quality, one of Mr. 
Churchward’s 4-6-0, or: “ Vanguard” class, having two 
outside cylinders 18in. by 30in., and six coupled wheels 
6ft. Sin. in diameter; the driver was Spackman, with 
whom I have had many good runs on former occasions. 
In this case, also, he gave me a very fine run over the 
steeply graded road from Plymouth to Exeter. Just 
after passing Plympton comes the very steep Hemerdon 
bank, 2} miles at 1 in 42; in spite of this severe grade we 
passed Hemerdon in 4 min. 16sec. from Plympton, 
distance 3} miles, the minimum rate up 1 in “42 being 
23°7 miles an hour. The subsequent mile of 1 in 40 and 
1 in 41 approaching Rattery did not bring us below 
33 miles an hour, Spackman carrying it with a rush; 
notwithstanding the permanent-way slow near Starcross, 
we got to Exeter in 64 min. 49 sec. inclusive from Ply- 
mouth, or in 62 minutes net time. Unluckily, my 
experience with No. 2908 ended here on this occasion, 
the engine having to come off with a hot bearing, and her 
place being taken by No. 3820, County of Worcester, the 
latest out of the new batch of ‘Counties,’ 4-4-0 class, 
cylinders 18in. by 30in., which was standing at St. David's 
as a spare engine. Nothing wonderful was done as far 
as Cogload Junction, 34 min. 46 sec. being occupied over 
the 30} miles to Taunton witha relatively light load, but 
we passed Taunton and Cogload at full speed—slightly 
over 70 miles an hour—and reached Castle Cary from 
Cogload in 22 min. 23 sec. for the 22} miles. The last 
mile of the Bruton bank approaching Witham, the 
gradient being 1 in 82, caused our pace to drop to 36 miles 
an hour, and the 11 miles from Witham to Westbury, 
including the slack past Frome, took 12min. 9sec. The 
concluding 954 miles from Westbury to Paddington pro- 
duced some very smart and uniform running, being 
covered in precisely that number of minutes, in spite of 
the bad slack at Reading and anothernear West Drayton. 
The full time from Exeter to Paddington was 2 h. 27 min. 
20 sec., Taunton to Paddington 2 h. 23 min. 54 sec.; con- 
sequently our respective averages to London were :— 
Exeter to London, 58°8 miles an hour; Taunton-London, 
59°6; Westbury-London, 60°0 miles an hour. The run, 
on the whole, was therefore distinctly creditable to 
County of Worcester and her driver, notwithstanding a 
certain sluggishness during the length from Exeter to 
Cogload, of which I have no explanation, nor, indeed, did 
I seek any, seeing that the complete run was made well 
within the booked time. 

My third journey was performed with the pioneer of 
the new four-eylindered 4-6-0 type, No. 4001, Dog Star, 
the load being the same as that behind North Star in the 
previous run of the 10.30 a.m. down non-ssopping train. 
In this instance I limited my journey to Exeter, taking 
the slip coach to that point. As on the previous occasion, 
the road delays were numerous and tiresome, and in 
addition we had a serious hindrance in the shape of a 
furious side gale which blew throughout the entire 
journey. Moreover, owing to No. 4001 being blocked 
outside Paddington as she was backing in to her train, 
we were more than 34 minutes late in starting. Near 
West Drayton we encountered a long and bad slowing for 
road repairs, so that we did not get past Slough, 18} miles, 
until nearly 23 minutes from Paddington. Approaching 
Reading, and also through and past that station, we had 
a still worse check, also for permanent way works, which 
brought us down to a walking pace ; nevertheless, in spite 
of these serious hindrances and the increasing fury of the 
side gale, in spite, also, of another long slack between 
Hungerford and Bedwyn, we climbed the 32 miles to the 
Savernake in barely 34 minutes. In the subsequent 
downhili spurts the violent wind impeded us greatly, and 
when we slipped our rear coach at Westbury we had taken 
102 minutes to cover the 95} miles from Paddington, 
instead of our booked 97, thus dropping 5 minutes. The 
signal and permanent way delays, however, irrespective of 
that caused by the side gale, had totalled fully 8 minutes ; 
consequently we had in reality picked up time in the 
running despite the obstacle of the fierce cross wind. 
The-gale continued without intermission, but we steadily 
picked up time, and were only 3 min. behind at 
Taunton. Ascending the Wellington bank we found the 
gale at its worst, and it steadily brought us down, until at 
the entrance of the Whiteball tunnel] we were doing only 
45 miles an hour, while in the tunnel we dropped to 42°8, 
the figures, curiously enough, being exactly the same as 
those given by the four-cylindered “ Atlantic,” which, 
however, had not the disadvantage of the heavy side gale. 
There was again a bad slow for road repairs near Cul- 
lompton, but for which we should certainly have recovered 
all the time previously lost. As it was, when we.reached 
Exeter, we had taken 3h. 4 min. 21 sec. to run from 
Paddington. If, however, the casual delays be deducted 
—wind excepted—the net time would come out as 
2h. 54min, In such exceptionally adverse circum- 
stances the performance appeared to me an admirable 
one. I entertain no doubt that a four-coupled engine, in 
like circumstances, would have dropped fully 10 to 
15 minutes instead of the four that had to be debited to 
the six-coupled one. Ft must be admitted that this run 
was distinctly unlucky. No. 4001 was skilfully driven by 
Buicher, and Inspector RK. H. Smith was supervisor on 
the footplate. 





Returning from Exeter with a train of 250 tons, drawn 
by the second of the new four-cylindered six-coupled 
locomotives, No. 4002, Evening Star, we ascended the 
20 miles of up grade to Whiteball in 20 min. 24 sec. from 
the Exeter start, attaining 60 miles an hour in just over 
a couple of miles from St. David's, and not dropping 
below that pace at the top of the 24 miles of 1 in 115 up, 
approaching the Whiteball summit and tunnel, much 
of the rising grade having been climbed at 64 to 68 miles 
an hour in spite of a hard gale on the side of the train— 
a very admirable piece of locomotive work. After easing 
down the Wellington bank, never exceeding a rate of 76°3 
miles an hour, we passed Taunton at full speed, 30} miles, 
in 29 min. 44 sec. from the Exeter start. From Taunton 
onward, past Castle Cary, we again experienced much 
hindrance through the violence of the side gale, especially 
on the mile of 1 in 82 up toward Witham, where the 
cross wind brought us down to 45 miles an hour, while it 
continued to impede us all the way upbill to the Savernake 
summit. Nevertheless, we covered the distance of 254 
miles from. Westbury to that point in 26 min. 31 sec. 
The next 34 miles from Savernake to Reading—where a 
slow so bad as to be virtually a stop was experienced— 
occupied only 31min. 26 sec. _We emerged from Reading 
Station at a mere walk, and practically made a fresh 
start. As, however, we were five minutes in advance of 
booked time we had to complete the journey to Padding- 
ton under easy steam, and even so arrived in Paddington 
terminus three minutes early, having come from Exeter 
in 2 h. 56 min. 47 sec. inclusive, or 2 h. 50 min. net time. 
The big engine was very judiciously driven by Lowe, 
under the supervision of another Inspector Smith. 

A few days later I tested another of the four-cylinlered 
4-6-0 engines, No. 4006, Red Star, on the 11 a.m. express 
from Paddington, which is booked to run to Bristol vid 
Bath, 118} milés, in 120 minutes, and to slip coaches at 
Bath, 107 miles, in 108 minutes, averaging from start to 
stop 59°2 miles an hour. The train out of Paddington 
weighed almost exactly 300 tons behind the tender, and 
remained at that as far as Bath, where two eight-wheeled 
coaches were slipped. Knight was the driver, and a good 
one. Unluckily, Ll again encountered a fierce gale, full on 
the train side, with constant drizzle and slippery rail. 
Nevertheless, No. 4006 made very little of the obstacle. 
But after passing Taplow, 224 miles, in 23 min. 59 sec. 
we were badly checked at several boxes and lost fully a 
couple of minutes. At Reading we were slowed to walking 
pace for heavy permanent way alterations,and we did not 
get to Didcot, 53 miles, until 56 min. 52 sec. after leaving 
London, having been delayed quite five, if not six, minutes 
by signal checks alone. In spite of the gale, however, 
we ascended the 24} miles from Didcot to Swindon in 
23 min. 29 sec., and after attaining 77°4 miles an hour 
down the Wootton Bassett descent we passed Chippen- 
ham, 94 miles, in 94 min. 58 sec. from laddington. 
Thence to the Box tunnel, there being an up grade at 1 
in 660 practically the whole way, we maintained a per- 
sistent 64°2 miles an hour. More relaying work in the 
Box tunnel caused us to take 1 min. 57 sec. to “thread ” 
it, instead of nearly half a minute less, but notwithstand- 
ing all these irritating delays we slipped our two rear 
vehicles at Bath in three seconds under booked time, 
107 min. 57 sec. from Paddington, and finally stopped in 
Temple Meads Station, Bristol, 118} miles, in exactly two 
hours from the London start—our scheduled time. This 
again was a performance in all respects creditable. 

Returning from Bristol by the up Torquay express 
which calls at Bath, and is booked thence to Paddington 
in 118 min. for the 107 miles, representing an average of 
54°4 miles an hour from start to stop, I again had on the 
pioneer of the four-cylindered 4-6-0's, No. 4001, Dog Star, 
with the same excellent driver as before— Butcher. After 
stopping at Bath we started on our run of 108 miles to 
London with a load of 325 tons behind the tender; we 
passed through the Box tunnel—grade 1 in 100 up—in 
2 min. 23 sec., and climbed the rising gradient at 1 in 
100 to Wootton Bassett without our speed falling below 
52°6 miles an hour. Outside Swindon we were slackened 
toa walk for quite a minute, and near Wantage we had 
a worse variant of that experience, being slowed to 10 
miles an hour for 5}.ninutes, and thus delayed at least five 
minutes. Yet one more slack befel us near Cholsey, and 
again a very bad one at Reading, where we very nearly 
stopped dead. Indeed, when we recovered full speed we 
had taken ten minutes instead of six minutes as usual to 
rua seven miles. Yet another obstruction awaited us, for 
adverse signals brought. us to a dead stand just outside 
the platform-end of Paddington. Nevertheless, we. stopped 
finally in the terminus.in 117 min. 3 sec. from the Bath 
start, including all delays, which totalled fully ten 
minutes. 

These specimens of work illustrate very favourably 
the capacity of Mr. Churehward’s new engines. I enter- 
tain no doubt whatever that No. 40 will soon be converted 
from 4-4-2 to 4-6-0 type. This has just happened to 
No. 171, which—as I related in a former article—had pre- 
viously been altered in the opposite direction. No. 171, 
which as a two-cylinder “ Atlantic ’’ bore the naine Pirate, 
has now regained both her six-coupled wheels and her 
original name, Albion, and again becomes one of the “ Van- 
guard” class. It is understood that all the other Inglish 
“ Atlantics,” thirteen in number, will be similarly con- 
verted into the 4-6-0 type at no distant date, much to 
their advantage. Thus, the Great Western will very 
shortly find itself equipped with no fewer than 33 of 
the huge and splendid six-coupled bogie express engineer, 
beside one of the still more colossal ‘“ Pacific,’ or 4-6-2 
class. This establishes a new and very striking epoch in 
locomotive history. 

The supreme smoothness of the working and travelling 
of the four-cylindered engines is unquestionable, and it 
is believed that this advantage will compensate for their 
increased cost of construction, by diminishing wear-and- 
tear and cost of maintenance. Whether this anticipa- 
tion’ will be realised in prolonged experience. only time 
can show, but at°present there seems every probability 
that such will be the case. 
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DOUBLE BASCULE BRIDGE AT DUISBOURG 
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NEW BASCULE BRIDGE AT DUISBOURG. raised. This we shall explain more fully later on. In the | 


¢ — oes primary calculations which were made the bridge was 
THE new b wscule bridge over the river Schwanenthor is situated | designed to carry a load of 500 kilos. per square metre, 


above the inner harbour at Duisbourg. It has been built at | besides the load due to its own weight. The ca'culations | 


a cost of 489,300 marks—approximately £24,465. The general also provided for a rolling load of 10 tons per axle for a 
design of the structure is clearly. shown in the two engravings 
which will be found on page 138, which depict the bridge 
with the bascules both raised and lowered. From bank to 
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ides of the special construction of the piers and ef their 
| design where the two bascule spans are carried. The 
| construction of these spans is shown in Fig. 3. The 
metal work of the fixed spans consists of forr Iengitu- 
dinal members of the solid girder type, 1°70 m. in 


seat z 
a5 nein ati aie ated attad aa aS aint aerate ater a’ > 














pink the distance is 58 m.—about 194ft.—and this is crossed 
in three spans, those adjacent to the banks being fixed, and 
each 15°50 m.—51ft.—long, whilst the central span is 16 m., 
or approximately 53ft. In order to allow a free way for the 
larger ships which use the river at this point, the central 
span has been constructed on the bascule principle, and the 
machinery for operating the movable girders is placed in the 
two small houses shown in the above engraving. Tbe 
approach spans are each &0ft. wide, there being 60ft. of road- Tue Exoiwerr’ 
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way, and the footpaths on either side are each 10ft. in width. Fie 3 
'g 


Io the centre of the bridge there are two parallel moving 

spans separated. by about 6 m., or approximately 20ft., and 

each of these is 5°08 m —16-9ft.—in width, which was con- double axle car, and also for a steam roller of 23 toris weight. 
sidered to be quite sufficient to deal with the traffic which The abutments, which are of masonry set in cement and 
was likely to be met with. Each span has an outside foct- faced with stone, rest on concrete caissons. The intermediate 
path 84ft, wide, and a narrow footpath about 3ft. on the piers are each built upon four ferro-concrete caissons braced 
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depth. Thece are held together by transverse girders and 
wind bracioge. The bearings for the main girders of the fixed 
| spaus are firmly secured in the massive intermediate piers in 
order to prevent any derangement due to a too sudden 
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Figs. 1 and 2—ELEVATION AND SIDE VIEW OF OPERATING MACHINERY 


inner, side, The bridge is approached, on either side by | together by I beams which support all the masonry. The 
easy gradients, that on the south side being 1 in 50 and cn | outer caissons are 6°10 m. by 4*5m., and those in the centre 
the north side. 1 in 100, whilst the central span. has a grade | are4m. by 5°50 m. It was considered necessary to construct 
of only 1 in 250, rising from the piers to the middle. The | another larger than these,fer supporting the masonry. on 
bridge carries one line. of electric tramways. in either direc- | which the machinery, houses) were. built, inorder to ensure 
tion, and as these are .opérated on the. overhead trolley | good foundations, - The: intermediate, piers. are built of con- 
system, special provision had to be made on thé bascule | crete, and-are faced with stone. —The illustratioa—Fig,6— 
Span for breaking the overhead wire when the girders were | showing the transverse section of the bridge, gives a good 


opening of the bascule span. Each bascule sgan consists of 
| two steel girders, forming, so to speak, a cantilever with 
unequal arms, the shorter of which is specially counter- 
weighted. The larger arm forms half the central span, and 
| has a length of 9°50m., whilst the other armis only 4°25 m. 
The bascule spans weigh about 80 tons, and their centre of 
gravity is so calculated as to pass through the ball bearings 
about which turning takes place. That is to say, that on 
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Fig. 4—MACHINERY HOUSE 


each axis of rotation there is a pressure of avout 40 tons. All 
the metal parts of the apron of the bridge are covered by a 
flooring of steel plates riveted in the usual manner. Special 
precautions have been taken to minimise vibration as much 
as possible, and to deaden the noise of traftic on the bascule 
spans. Underneath the floor plates have been placed strips 
of leather 5 mm. in thickness, which had been soaked in oil, 
an expedient which, we are informed, has given satisfaction. 
Turning for a moment to the method of carrying the over- 
head wires on the bascule spans, it will be seen from Fig. 7 
that the plan consists essentially of a slotted arm, to which 
the wire is fixed. This arm is supported on one end of the 
bascule span by a fixed standard, and at the other end bya 
hinged standard. When the spans are opened, the slotted 
arms and standards take up the p2sition shown in Fig. 7. 














Fig. 6—-CROSS SECTION OF BRIDGE 


When the open spans make an angle of SO deg. with the 
ground, and the time taken for raising and lowering them is 
stated to be twenty seconds, the operation being performed 
by two separate winches, one in each machinery house. Each 
winch is operated by two electric motors, each of 12 horse- 
power. We give in Figs. 1 and 2 an elevation and side 
view of the operating machinery, and in Figs. 4 and 5 
two views in one of the machinery houses. Under 
normal conditions of working, that is to say, when 
there is little wind, one motor is capable of operat- 
ing two of the bascule girders. This, it is said, requires a 
force of approximately 3 horse-power which the motor 
develops at a speed of about 840 revolutions per minute, As 





Fig. 7—ARRANGEMENT FOR OVERHEAD WIRES 


the force of the wiad increases the speed of the motor natu- 
rally decreases, but as the motor is series-wound, the power 
which it develops increases proportionally as the pressure of 
the wind increases. Sometimes, however, in order to open 
and close the bridge expeditiously, it is necessary to requisi- 
tion the help of the second motor. When the wind is 
exceptionally powerful each of the bascule spans has to be 
operated by the two motors. When the wind is blowing very 
hard and offering the greatest resistance, the speed of the 
motors drops to 450 revolutions per minute, and then tbe 
power exerted by each motor is 12 horse-power. At the joint 
the bascule spans meet they are locked, the bolts beirg con- 
trolled feom the machinery house. The arrangement is such 
that neither of the motors can be started before the bolts 


have been withdrawn, Special brakes have been fitted on 


each span. One 1s of the disc type, and two are ordinary 
drum brakes, on which wooden blocks act in the usual 
manner. All the brakes are controlled by electricity. 

The motors are of the series-wound enclosed type designed 
for intermittent working. They are supplied with current 
from mains at a voltage of 440. The current is furnished 
from the town supply on the three-wire system. They are 
controlled by the ordinary type of tramway starting switch. 
Special gear has also been provided so that the bridge can be 
opened by hand in case of accident to the electrical plant. 
In such cases the time taken to open tha spans varies 
according to the wind pressure, but it can be estimated at 
anything from two to ten minutes. All the masonry work 
was carried out by la Société Harkort, of Duisbourg; the 
metal work by la Maschinenfabrik Jaeger, of Duisbourg ; and 
the electrical equipment by la Société Siemens-Schiickert, of 
Berlin. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THE meetings of the Institution of Mechanical Engi- 
neers were resumed in the Mitchell Hall of Marischal 
College on Wednesday morning, July 31st. As there 
were no members who wished to speak on Mr. Hender- 
son’s paper, which had been taken on the previous day, 
Mr. Bing read his communication on “ Portable Pneu- 
matic Tools.” In large part it is purely descriptive of 
different forms of drills, hammers, holders-up, and so on, 
with which most of our readers are already familiar. In 
part, however, it deals with the subject in general, and 
we select a few passages of particular interest to reprint. 

Since the paper on “Portable Pneumatic Tools” 
was read before the Members of the Institution in 
1900,* many improvements have been made in the 
tools then described, and many new tools have been 
brought out. In the present paper he intended to 
describe the improvements effected in the early too!s and 
the most important new tools. The principal uses to 
which the various tools are put, and the effect of their 
use on the cost of production of the work on which they 
are employed, is also briefly gone into, and it was seen 
that very considerable progress had been made during the 
last six and a-half years in the tools themselves and the 
range of work to which they are applicable. At the 
present time it is not too much to say that pneumatic 
tools will be found in use in practically all engineering 
works, shipyards, and mines, not only in America and 
Great Britain, but all over the world, and in addition, 
they are largely used by contractors everywhere on con- 
structional work of steel, stone, and wood. Not only have 
the various trades concerned availed themselves largely 
of the advantages offered by these tools, but at the 
present time there are many engineering firms in this 
country engaged in their manufacture ; also, the tools pro- 
duced by them compare very favourably, with regard to 
accuracy of workmanship and quality of the material 
employed, with those made on the other side of 
the Atlantic. Users doubtless might be found who 
would say that there is still considerable room for 
improvement, and that the length of life of all kinds of 
pneumatic tools is not what it should be; but when the 
amount of work performed and the speed at which the 
tools work is taken into account, it will probably be 
admitted that while there is still room for improvement 
both in design and construction, the results achieved so 
far have only been made possible by the employment 
of the greatest care in their manufacture and the 
use of the most modern machinery and methods, 

The author then described a number of pneumatic tools, 
and commencing with pneumatic hammers for caulking, 
chipping, and riveting, he said that it might be as well 
to mention first the work for which they were principally 
used, and to give some particulars of work done. 
Generally speaking, ordinary work is now done by these 
tools at a price for labour equivalent to a reduction of 
from 35 to 60 per cent. off hand-labour rates; but on work 


* Proceedings,” Inst. Mech. E., 1000, Part 1, page 119. 


| diameter, and 1jin. stroke. 


DUISBOURG 





Fig. S-MACHINERY HOUSE 


which it is at all awkward to get at with hand tools the 
reduction would be greater still. With regard to scaling 
boilers by pneumatic hammers, Messrs. John Allenand Sons, 
of Kilburn, give the following comparative figures, one 
boiler—Cornish, 30ft. by 6ft.—only being referred to, the 
average thickness of scale being jin. The two pneumatic 
hammers weighed 9 lb. each, with pistons 1,),in. 
When the work was done 
by hand eight men at 9d. per hour were employed for nine 
hours per day, each man receiving 2s. 6d. per day extra 
as ‘dirt’? money. The job took six days. 

£ sd. 

314 0 


Cost per day: Eight men “> 3d. ... Pe 


Cost for the six days : 

With two pneumatic hammers, four men employed, 

two using the pneumatic hammers and two their hand 
tools, the same job took but three days. 


Cost per day : Four men at 9s, 3d. ... 
Cost for the three days... ... ... 
The saving in labour thus being... 


Taking the above figures to be correct, it is seen that 
the two pneumatic hammers did no less than seven- 
eighths of the work, and that they could have done the 
whole of it in a trifle less than 8} days, for which time 
the cost of labour would have been £3 4s. 9d. only, and 
the saving £18 193. 3d. 

The riveting hammers are now capable of closing rivets 
up to ljin. diameter, and are employed in all kinds of 
constructional ironwork, both in the yards and in the 
field; on boiler work, on furnaces, combustion chamber, 
and shell plating, and in shipbuilding for both shell, 
bulkhead, and deck riveting. 

Of all ship work deck riveting is perhaps the easiest to 
do, because the deck below usually forms a convenient 
means for supporting the pneumatic holder-on, and where 
an open hatchway occurs, a plank can readily be laid 
across. The riveting hammer, too, being used in a vertical 
position and downwards is easily held and directed. 
With practice many riveters become so expert that they 
prefer to dispense with the carriages provided to support 
the hammers, and, given a good run of work, reamered 
holes, plates well bolted up, a good rivet forge, and a 
smart boy, will make good money at a rate only one-half 
of that given for similar work done by hand. Much bulk. 
head riveting is done with the aid of the spring dolly-bar 
for holding up, especially under conditions in which it is 
difficult to arrange to support the ordinary pneumatic 
holder-on. 

The amount of boiler riveting done by pneumatic 
hammers is gradually increasing, and pneumatic tools are 
to-day employed on all types of boilers, the rivets so 
driven in many marine boiler shops satisfactorily passing 
the tests imposed by the Board of Trade and Lloyd’s 
surveyors. 

The improvement in pneumatic riveting by the use of 
the double piston holder-on was so marked that a 
hammer type holder-on is being introduced, the piston of 
which is really a valveless pneumatic hammer—Fig. 1. 
Its piston is actuated by the air which is admitted to the 
back end of the containing cylinder to drive it forward. 
In use, both hammers strike the rivet together, but, after 
the head of the rivet has been well set up, the holder-on 
hammer is stopped by closing the exhaust passages and 
the point of the rivet finished off, while the head is sup- 
ported by the holder-on acting in the usual way. By the 
use of a pneumatic hammer in combination with a holder- 
on, the operation of which is under control, it will be 
seen that, under all ordinary conditions of working, the 
rivet hole at the bead can be quite as well filled as at the 
point, provided the rivet is well heated its whole length, 
and that it is also ensured that the head itself shall be 
tight up against the plate. 

Pneumatic drills continue to form a most important 
item in the machine equipment of nearly al] engineering 
and shipbuilding works, and, since the reading of the 
last paper in 1900, the number of these machines in use 
in this country has increased tenfold, a fact strikingly 
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significant of their general utility. On work to which 
these machines were first applied, such as drilling out 
stays in repairing boiler fire-boxes of all kinds, driving 
combustion chamber and fire-box-stay taps, stay-tube 
taps, turning in stays after tapping the holes, all kinds of 
drilling and reaming in shipbuilding work, drilling on 
constructional ironwork, &c., they have more than held 
their own, and the portable electric drill has not yet 
ousted them from the premier place. The rates paid for 
pneumatic drilling now vary from 40 per cent. to 75 per 
cent. off rates paid for hand-drilling, depending on the 
nature of the work. In many shipyards, including the 
Government dockyards, all rivet holes are now reamered 
out by pneumatic drills. To obtain the best results with 
wood augers operated by pneumatic drills running at a 
speed of from 400 to 650 revolutions per minute, the 
screwed points of the augers should have a pitch not 
coarser than twenty threads to the inch. The pitch of 
the screw, on the point of the ordinary hand-auger, is 
from 8 to 12 te the inch generally, and is much too coarse. 
Attention to this detail is of the greatest importance. 
Most of the difficulties attending the use of these portable 
drills for mining work—drilling or boring in coal or ores 
—have now been overcome, and various sizes and makes 
of drills, fitted specially for the work, are now in regular 
employment, and the number is steadily increasing. 

In the design of pneumatic sand-sifters shown at lig. 2 
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over a coating of coal tar at a temperature as near boiling 
point as possible. This work is done in dry dock, and the 
practice is to knock out a shell rivet as far away from the 
manhole in the tank top as possible, and attach a erin i 
to convey the air. When turned on the air effectually 
drives out the foul gases, and makes it possible for men to 
remain in the tanks when the hot pitch compound is being 
applied. In painting the inside plating of ships, the 
plates, when the ship is afloat, are often wet to a good 
distance above the water-line by condensation of moisture 
from the atmosphere on the cold surface. Paint will not 
adhere to plating in this state, but the surface may be 
easily dried by blowing compressed air over it for a short 
time, and quickly made ready for painting. 

The discussion was opened by Mr. George Hughes, of 
Horwich, who spoke of the value of pneumatic tools and 
the increasing use to which they were being put in the 
Lancashire and Yorkshire shops, where already more than 
100 of different kinds were employed. He had, how- 
ever, no pneumatic tube expanders, but an electric 
device made by Wicksteed, of Kettering, was used. It 
was fitted with an arrangement whereby as soon as the 
expansion had been carried to the desired degree, the 





device for finishing stay bolt heads was employed and 
worked quite satisfactorily, but pneumatic rammers for 
foundry work were not successful in box work, because 


machine cut itself out automatically. The Boyer rotating | 





Various attempts were made to do the work, 
and at last the makers offered to do it pneumatically. 
Consent was given, and the result was absolutely satis- 
factory. The great point in pneumatic riveting was to 
see that the rivets were at the right temperature, and that 
the men put them into the holes and hammered them up 


be cut out. 


before they had time to cool. One thing, he thought, 
was still required, and that was some means of ensuring 
mechanically the true concentricity of the heads with the 
shafts of the rivets. He spoke also of the very great 
value of pneumatic tools in auger work on pitch pine 
baulks. 

Mr.- W. Kidd had tried pneumatic tools for heading 
copper stays, but his experience was the very reverse of 
Mr. Hughes’, and he had returned to hand work. 

Mr. Andrew Brown said that the cause of bad riveting 
was sometimes that the air pressure was too low, and he 
asked if it would not be possible to devise means whereby 
the tool would not work under such conditions. He 
suggested also that clamps of some kind, either pneu- 
matic or hydraulic, were required for pressing the plates 
together when riveting. Bolts were not entirely satis- 
factory for this purpose. 

Mr. Bing reserved the greater part of his reply to send 
| in in writing, but he mentioned that several firms had : 
| got pneumatic fettlers for steel castings, and were 
| thoroughly satisfied with them. 
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Fig. 1—HAMMER TYPE HOLDER-ON 


a rectangular-shaped sieve is used, which is mounted on 
four rollers attached to the top horizontal bars of the 
frame. It is shaken or vibrated by a valve type of 
pneumatic hammer of simple construction mounted on 
the back bracket of the frame, the sieve being attached 
to the hammer piston by a suitable connection. The 
sieve is slightly inclined downwards from the hammer, 
and the lower end is open and comes over the shoot. 


When working, the coarser parts of the feed are worked | 


along down the incline and out of the sieve at the shoot, 
while the finer sand falls through between the four legs. 
Under ordinary conditions of working these machines 
require two men to shovel sand into the sieve if they 
are to be kept fully employed. The sieve measures 36in. 
by 18in., but is open for a length of 18in. only, and the 
mesh varies from fin. to fin. The coarser material 
passes over the whole length of the sieve on its way to 
the shoot, and its thorough screening is thus ensured, 
while having the sieve open for only half its length pre- 
vents it being overloaded when working. Pneumatic 


sand-shifters are also arranged for fixing to a post or | 
|The tool burst every one. 


wall. 

Pneumatic sand-rammers—Fig. 3—are now beginning 
to play an important part in general foundry and con- 
crete work, such as ramming moulds and cores, tamping 
concrete clay, road foundations, trenches, &c. Rammers 
ranging from 7 lb. in weight with pistons jin. in diameter 
and 4in. stroke to those weighing 2801]b. with a piston 
din. diameter and a 10in. stroke, striking a maximum 
blow of over 3501b., are now made and are in general 
use, but more so, perhaps, in the United States than else- | 
where. The general arrangement of this type of pneu- | 
matic hammer is shown in Fig. 8. The hammer barrel | 
is seen to be longer than that of the ordinary pneumatic | 
hammer, giving a long piston stroke, and the piston is | 
hollow and projects through the front end of the cylinder, | 
the ramming heads being attached to it. The lever for | 
controlling the admission of air is placed so that the 
operator’s hand covers it when the tool is held in the 
working position. The weight of the blow is regulated | 
by the distance the rammer head is held from the work, 
the heaviest blow being struck when the piston is allowed | 
to travel its full stroke, and lighter but more rapid blows | 
when the rammer is held closer, consequent on the 
shorter strokes then made. The front end of the piston 
to which the rammer heads are attached is hexagon in 
shape, so that the head cannot turn except at the will of 
the operator. Rammers up to 45]b. in weight are 
handled by one man, but those above this weight are 
generally suspended to a swinging arm in such a way 
that they can be readily moved about over the work and 
raised and lowered as required. Concrete, when 
rammed in moulds by these tools, sets into sound hard 
blocks, as the frequent tamping works the air out and 
packs the sand and cement together very closely. The 
small hand-rammers enable a man to get through a given | 
amount of work in from one-half to one-quarter the 
time it would take were he using hand-rammers, and the 
largest rammer will do as much work as eight to twelve 
men witb hand-rammers. 

Compressed air is now used to remove foul air or gas | 
from ships’ water and ballast tanks before scaling and | 
painting. Itis also used when patented pitch compound is | 
being applied, to carry off the unbreathable noxious | 
yellow smoke given off by the compound, which is put on | 
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they fouled the ribs, but in open floor work they had proved | 


valuable. 

Mr. Amos dwelt on the value of pneumatic tools in 
general, and mentioned that their life had been increased 
by the introduction of improved steels into their con- 
struction. The long stroke hammer had advanced their 
use for high-pressure riveting, which the new designs of 
hold-ups had also assisted. 

Mr. Michael Longridge did not think pneumatic tools 
were satisfactory for the riveting of high-pressure 
boilers. Before a rivet was driven the plates should lie 
in close contact. This state of affairs rarely existed, and 
the pneumatic riveters were powerless to bring the 
plates together. On the other hand, hydraulic riveters 
pressed the- surfaces into close contact, and held them 
there till the rivet was cold. 

Mr. Brown recounted his experiences with a pneumatic 
tube scaling tool. He had been offered the tool for scaling 
the tubes of a marine boiler, but before commencing work 


Fig. 2—PNEUMATIC SAND-SIFTER 


Mr. Larrard’s paper on an electrically controlled 
testing machine was then read in abstract. This paper 
we are reproducing in full, having commenced it in our 
last issue, page 121. 

The discussion was opened by Professor Charnock, of 
Bradford, in an excellent critical speech. He spoke of 
the advance that a machine of this kind which could 
keep the steelyard floating automatically meant, and said 
that years ago he had tried to solve the same problem, 
but had been prevented by the inertia of the counterpoise. 
This difficulty appeared to have been overcome in the 
present machine. He did not approve, however, of the 
necessity which existed of having to atop in the middle 
of a test to add additional weights, as he thought it 
possible that during the time taken to do that some 
change in the elastic conditionof the specimen might take 
place. Neither did he approve of a cast iron beam. He 
had seen a very serious accident with the fracture of a 
cast iron beam narrowly avoided, and whilst it was true 





he had made an experiment by drawing a few tubes and 
mounting them between tube plates as in a boiler. 
: He thought possibly the | 
improved forms shown in the paper might not have this | 
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that a load was not suddenly applied to the beam, it was 
suddenly removed, which he thought had a very similar 
effect. Referring to the author’s comments on the excel- 
lent arrangement of the control handles in this machine 
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Fig. 3—PNEUMATI 


bad effect. He was at variance with Mr. Longridge on 
the question of pneumatic boiler riveting, making the 
point that it was better than hydraulic because the plates 
had to be in contact before it could be used. 

Mr. A. E. Douglas, of Birmingham, mentioned that he 
had found pneumatic scaling tools difficult and unsatis- 
factory to use in Lancashire boilers, and asked for further 
information. 

Mr. Snowdon said that whilst he believed thoroughly 
in pneumatic tools for boiler and bridge work he had not 
found that they could compete with hand labour for 
fettling steel castings. 

Mr. Barr, of Kilmarnock, supported this view from 
experience a few years old, but thought improvements 
might have been made since. 

Mr. Gordon Nicol, of Aberdeen, told the story of a con- 
tract for some bridge work he had given to a good firm. 
The specification called for hydraulic riveting throughout, 
but in one place the builders found it impossible to employ 
it. There were several thicknesses of plate and the 
rivets were driven by hand. He went to inspect the 
work, and the makers cut off the points of some rivets to 
show that they filled the holes. This he would not accept 
as final, and had several heads cutoff. In all cases it 
was clear that the rivets did not fit, and hundreds had to 
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and their bad arrangement in another, he thought the 
machine which required “an army of attendants” must 
be very antiquated—the author shook his head—as in ali 
modern machines control was effected by a single 
operator. Discussing the torsion tests, which were made 
on bars much bigger than any he had had the power to 
use, he remarked that the diagrams given in the paper 
were defective, in that the yield point of the specimens 
was not shown. This he could not understand. The 
yield point was generally clearly defined by a step up 
when the elastic limit was reached. He gathered that 
these diagrams had not been made autographically, and 
felt sure that if they had the yield point would have been 
shown, unless the material was extremely hard. He 
thought also that it was probable that the curve was not 
parabolic but hyperbolic; but the differences were so 
small that it was difficult to say. 

Mr. Hughes having said a few words about the carrying 
out of commercial testing, Mr. Wicksteed, who had had 
much to do with the design of the machine, touched 
upon a few of its principal points. He explained that 
it was almost fully automatic. The steelyard kept float- 
ing and the counterpoise moving along until a certain . 
point had been reached, then it stopped suddenly. But 
as soon as the steelyard rose }in. between the stops it 
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moved again, possibly not more than ,4in., continuing 
thus, step by step, to move in little jerks along the arm, 
never allowing the beam to rise more than a small 
amount. The diagrams that had been obtained from 
this machine were of a high order of accuracy, and he 
looked forward to the time when the readings on a scale 
would be disregarded, and the strength of a material 
measured from autographic records. Automatic control 
had not been reached suddenly; it was an old idea of his 
which he had given up, because he did not see how any 
mechanical device could anticipate what was going to 
happen and provide for it. This machine had, however, 
shown that electricity acted more quickly than a»man’s 
judgment, and proved that automatic was better than 
human control. 

Mr. Larrard reserved his reply, and the discussion 
closed. 

Mr. MacDonald’s paper on “ Jute Spinning” was then 
very briefly read, and as the time for the morning 
sitting was exhausted, there was no discussion. 

We give below a short abstract of it. 

The paper was entitled, “Observations on Present-day 
Practice in Jute Preparing and Spinning,” and was by 
Mr. D. J. MacDonald, Member, of Dundee. The import- 
ance of the jute industry to the engineers of Great 
Britain, where practically all the jute machinery is made, 
may, according to the author, be estimated from the fact 
that in India aan (and India does not manufacture half 
the jute grown) the number of looms at work has risen 
from 7964 in 1890 to 27,791 in 1906; and the value of 
machinery for a 400-loom mill may be taken at £86,000. 
The growth of the industry is such that, while in 1895 
the crop yielded 351,000 bales of 400 1b. each, in 1905 it 
yielded 6,902,000 bales, and last season 9,000,000 bales. 
This latter figure is still insufficient to meet the demands 
for manufactured goods. The average price of “ first 
marks ” has more than doubled during the last twelve 
years, and the normal crop of a few years ago would be 
considered a short crop now. In this connection it is 
well to note that, dear as the raw material now is, com- 
pared with the price in 1895, jute cloth, considering its 
weight and strength, is the cheapest fabric obtainable; 
and whilst jute mixes economically with finer fibres, no 
fibre can mix economically with jute to make the coarser 
fabrics. The fibre is smooth and silky, and though not so 
strong as flax or hemp (either Russian or Italian), it is quite 
as smooth and as sightly, and it is spun into yarns which 
are level and of good strength. Cloth made of jute yarn 
is more level and uniform in texture than that made from 
the tows of either flax or hemp. The coarser and harder, 
though stronger, fibres—Manilla or Sisal-hemp—cannot 
be made into anything like the variety of fabrics into 
which jute can be manufactured. Jute cloth is easily 
dyed and takes bright and fine colour; it is mixed with 
flax, tow, wool, and silk, and is largely used for upholstery 
purposes, for school bags, for the inner lining of coats and 
other articles of clothing, also in the manufacture of 
trunks, slippers, blankets, caps, &c., and it is the carrying 
material of the world. Bearing these facts in mind, one 
need not wonder at the immense growth of the industry, 
a growth which will continue in equal if not greater pro- 
portion, provided raw material can be produced in such 
quantity and of such quality as to keep pace with the 
world’s demand for manufactured goods. At present it 
does not; and a much larger supply of raw material is 
absolutely necessary in the interests of all associated with 
the industry. Considerations of time and space prevented 
the author from dealing with the growth and cultivation 
of the fibre, important as the subject is in view of the 
increasing demand for raw material to meet the world’s 
requirements. 

The author then went on to deal with the questions of 
driving, pressing rollers, transmission gear, and future 
improvements. He also made some remarks regarding 
the softening and cleansing of jute. He concluded by 
saying that if the best results in cop-spinning, especially 
for sacking weft, are to be attained, more attention must 
be paid to the preparation of the jute cuttings. At the 
present time, with the exception that the coarser material 
passes through the softener twice, the treatment of all 
fibre is practically alike. 

A hearty vote of thanks to the various persons who had 
helped to make the Aberdeen meeting such a success was 
then passed enthusiastically, and the proceedings ter- 
minated. 

Luncheon, given by the Corporation of Aberdeen, was 
then taken in the Music Hall. 

In the afternoon four different excursions had been 
arranged for the members. They hada choice of visiting 
Messrs. John Fyfe’s Kemnay Granite Quarries; or of 
driving to Old Aberdeen and the Brig o’ Balgownie; or 
of seeing Messrs. Alexander Pirie and Son’s Stoneywood 
Paper Works at Bucksburn ; or of inspecting the Regent 
Bridge and Pontoon Dock. 

The Kemnay Quarries are about 17 miles north-west 
from Aberdeen, and the visit was specially interesting in 
view of the paper which Mr. William Simpson had read 
on the day before. They are connected with a branch of 
the Great North of Scotland Railway, which starts from 
the main line at Kintore. The granite procured is 
medium grained, of a light grey colour, and approaches 
to a pure granulated quartz of extreme hardness. The 
principal quarry was opened fifty years ago, and is over 
300ft. in depth. An interesting feature at these quarries 
is the machinery used for conveying the blocks of granite 
from such a depth to the surface. Steam derrick cranes 
are used for handling the blocks at the bottom, and 
several machines called “ Blondins ” are used for convey- 
ing these to the surface. These machines were the inven- 
tion of the late Mr. John Fyfe, and by this system the 
granite is lifted from the bottom of the quarries and con- 
veyed along steel wire ropes suspended across the openings. 
The enginemen can regulate the load so as to stop it at 
any part of its course, and lower it on to the bank or into 
wagons to be conveyed by rail or to the masons’ sheds. 
Connected with the quarries are blacksmiths’ and 
engineering shops for the purpose of preparing the tools 





and machinery required. The whole business forms an 
extensive industry employing about 400 men, and has 
yielded material on a large scale. 

The stone for part of the Thames Embankment was 
furnished from this source ; also for the construction of 
the piers of the Forth and Tay Bridges, King Edward VII. 
Bridge at Newcastle; docks at Hull, Newcastle, Shields, 
Sunderland, Middlesbrough, Leith, London, the Kew and 
Putney Bridges on the Thames, Broomielaw, Rutherglen, 
Clyde Bridges, Glasgow; and for buildings of various 
kinds all over the country. Practically, all the principal 
buildings in Aberdeen are built of this granite, and among 
the most notable are Marischal College, the new Theatre, 
the new Post-oftice the Parish Council and School Board 
offices, the Aberdeen Savings Yank, the Public Library, 
Free South Church, Palace Hotel, Northern Assurance 
Buildings, and the Municipal Buildings. The stone is 
of great durability, as it is of a close-grained and hard 
nature, while its pleasing colour gives it in some degree 
the effect of white marble. A very extensive trade is 
also done in kerbing, paving setts, and all kinds of road 
materials. 

The drive to Old Aberdeen and back took those who 
went for it past a number of industrial establishments. 
It will, perhaps, be interesting if we briefly refer to some 
of these. Among the first may be mentioned the mills 
of the Northern Co-operative Company, which carries on 
the businesses of grocers, bakers, butchers, drapers, 
clothiers, boot and shoemakers, house furnishers, drug- 
gists, meal millers, and coal merchants. The share- 
holders in this concern number no less than 20,518. 
Electricity is largely used for power purposes, both for 
lifts, sewing machines, and machinery for making and 
repairing boots and shoes. The meal mill can produce 
an average of 350 sacks of oatmeal per week. In the 
bakery department about 670 sacks of flour are baked 
weekly into “loaf” bread and about 150 sacks into 
“small” bread. 

Amongst the machinery are dough mixing and knead- 
ing machines by Messrs. Werner, Ptleiderer and Perkins, 
of London, and mixing machines by Messrs. Thos. 
Melvin and Sons and Andrew Gillespie and Sons, of 
Glasgow. The Small Bread Factory has been largely 
extended recently. In this department there are six 
stone sole ovens and a large extent of steam proving 
presses. There are dough brakes, a biscuit-cutting 
machine, and a travelling oven by Messrs. Gillespie and 
Sons, and dough dividers, egg and butter whisks by Messrs. 
Melvin and Sons. There are also steam plates by Messrs. 
William Cook and Sons, Edinburgh, for the firing of soft 
bread and oatcakes. In the Vienna bread department 
there are three specially constructed ovens by Messrs. 
Werner, for this class of trade, and a new electrically- 
driven mixing and kneading machine by Messrs. Melvin and 
Sons. All the machinery in the small bread department 
is electrically driven, and the current for motive pur- 
poses and for lighting is generated by a 92 brake horse- 
power suction gas engine supplied by Messrs. Richard 
Hornsby and Sons, of Grantham and Stockport. The 
refrigerating stores are in the basement floor of the 
grocery warehouse, and are fitted up with a cold storage 
plant by Messrs. H. Pontifex and Sons, of London, the 
machinery being driven by a 50 brake horse-power motor. 
The machinery in the blacksmith, cartwright, and joinery 
departments, consisting of turning, boring, mortising, 
planing, and sawing machines, is driven by suction gas 
plant supplied by the Stockport Gas Engine Company. 

Another works passed were the Foun: and Engineer- 
ing works of Messrs. Barry, Henry and Co. The princi- 
pal productions of this establishment are gearing, shaft- 
ing, pulleys and fixings, water wheels and steam 
engines up to about 75 horse-power. Elevators 
and conveyors are also made in considerable quan- 
tities. The principal building has four stories. 
The basement is occupied by the machine shop, 
which is well equipped with lathes, shapers, slotters, 
milling machines, and vertical and horizontal boring 
machines. The floor above is devoted to the manufacture 
of elevator chains, spiral conveyors, and steel pulleys, 
and the two floors above are used as pattern stores. The 
elevator and erecting shops are in a separate building, in 
which also the blacksmiths work. The foundry is also a 
separate building consisting of three bays. The whole 
area is covered by travelling cranes, and the output is at 
present about 35 tons per week. This department is, 
however, about to be increased, as it has been found to 
be not large enough. 

The Aberdeen Granite Works of Alexander Macdonald 
and Co. were also passed. These are extensive, and 
cover an area of about four acres. They comprise dressing 
sheds, with sawing machines, pneumatic tools, surfacers, 
&e. Granite work of every description is here carried on. 

Another granite works near theline of route is that belong- 
ing to Messrs. Charles MacDonald. These were started in 
1877 in a small way in another part of the town, but grew 
so rapidly that the present works had to be started. 
Now employment is found for some 180 men. One of 
the most interesting machines in the works is a granite 
surfacing machine of the Brunton and Triers type. Its 
average output per week is 250 superficial feet. 

The third visit, which was to Messrs. Alexander 
Pirie and Sons, Stoneywood Paper Mills, at Bucksburn, 
44 to 5 miles outside Aberdeen, was of especial interest. 
We shall refer to these works at greater length later on, 
but we may now say that they cover an area of 35 acres, 
and that the papers made are of the higher grades, incl ud- 
ing loft dried and air dried, tub-sized, ledgers, banks, 
high-class writings, cartridges, blottings, and also high- 
class E.S, creams and printings. The power installation 
consists of 3500 horse-power steam and 1000 horse- 
power water. 

The most interesting feature of the fourth visit lies 
in the Regent Bridge at Aberdeen Harbour. The 
improvement scheme comprised the reconstruction of 
Regent Bridge and the widening of Regent Quay, and 
was undertaken by the Aberdeen Harbour Comunissioners 
to afford more modern facilities to the shipping, railway, 





and vehicular traflic at this part of the docks. 

The swing bridge has a total length of 156ft., and a 
total width of 45ft., or 5ft. wider“han Marischal-street, 
to which it leads, and it weighs over 640 tons when 
swinging. This weight is carried on a large steel pivot 
resting on a hydraulic press, so that the mass swings 
round on a water cushion which is practically frictionless, 
The pivot is placed at a point about two-thirds along the 
length of the bridge, making a long and short arm, and 
this, of course, throws it out of balance, so that about 
140 tons of iron kentledge blocks had to be placed at the 
short arm to make the bridge level. Had the arms been 
made of equal lengths, it would have been impossible to 
get any railway curves laid at the south side, because, even 
as it is, the space is limited to an undesirable degree. 
The main girders of the bridge are of the “ bowstring ” 
type, being curved on the top, with simple N web bracing, 
and measure 20ft. deep over the pivot, which is at the 
deepest part. The roadway carries two lines of railway 
for up and down traffic, and also two tracks for vehicular 
traflic wide enough to admit traction engines. The side 
walks for foot passengers are placed outside the main 
girders on tenses. and are fenced off by steel lattice- 
work parapets. The bridge is built of mild steel, and has 
been designed to carry the heaviest class of locomotives 
and trains on both lines of rails at one time, along with 
any vehicles and as many people as can find standing 
space, or a dense crowd of people and vehicles all over 
the bridge. The deck of the bridge is paved with timber 
causeway setts to reduce the weight to be lifted and swung 
by the machinery. 

The hydraulic machinery for lifting and swinging the 
bridge Jies concealed below the bridge itself in a large 
masonry pit below the level of the water in the dock, 
to which access is readily got by stone steps and passages 
in the masonry. In the middle of this underground 
chamber is placed the central hydraulic press and pivot 
by which the bridge is lifted bodily off its rests a distance 
of 5in. before being revolved. It is a massive cast steel 
cylinder with ram 46$in. diameter, and is supplied with 
water at a pressure of 1000 lb. per square inch, thus 
developing a total lifting power of over 750 tons. On the 
top of the piston or ram of this cylinder rests the 
large steel Ball pivot, through which the weight of 
the whole bridge is transmitted to the water. Along- 
side the centre hydraulic press and under the main 
girders are two smaller presses of the same type, 
one on either side, the tops of which form-parts of a 
steel roller path on which rest steel rollers placed under the 
bridge. This arrangement is for use in case of the central 
cylinder being disabled, when the two smaller presses, 
which are together of equal power to that of the centre 
press, are brought into action, lifting the bridge and form- 
ing a turntable with the roller path on which the bridge 
is then revolved. The turning or slueing of the bridge is 
accomplished by two hydraulic engines placed on the right 
and left hands of the bridge. 

The pump-house is situated on the south abutment, 
and there the water pressure is generated for opening the 
bridge by pumps working at 1000 lb. per square inch. 
The pumps are in duplicate, one being driven by an 
electric motor of 45 brake horse-power, the other by a 
gas engine of 50 brake horse-power, as a safeguard against 
a complete breakdown of the installation. The whole of 
the machinery and swing bridge are under the control of 
two levers, which are automatically locked by the bridge, 
so that only one operation, either that of lifting or swing- 
ing, can be done at a time. The complete operation of 
opening or closing occupies one minute, and the bridge 
is brought to rest quietly at the end of the swing by 
hydraulic buffers. 

In the evening a very enjoyable conversazione was 
held at the invitation of the Lord Provost and the mem- 
bers of the Reception Committee in the Art Gallery. 

The members who stayed in Aberdeen for the Thursday 
and Friday had some excellent excursions arranged for 
them. We defer an account of these to our next issuc. 
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Shaft Sinking in Difficult Cases. By J. Reamer. Trans- 
lated by J. W. Brough, 8vo., 192 pages, with 29 plates. 
London: Charles Griffin and Co. 1907. 

Tris work, according to the preface of the German 

original, is essentially a continuation and enlargement of 

earlier memoirs by the author and other mining engineers 
and officials in the Rhenish Westphalian district, which 
have appeared from time to time since 1884 describing 
the wb a that have come into use for sinking through 
great depths of heavily watered strata, more par- 
ticularly in the northern extensions of the Franco- 

Belgian Rhenish coalfields; and the even more difficult 

roblems presented by the salt and potash mines of 
Taesoe and Prussian Saxony on the northern flank of 
the Harz. The latest of these, the memoir on shaft 
sinking published at the time of the Diisseldorf Exhibition, 
a large well illustrated quarto, appeared in 1902, and was 
liberally circulated by Messrs. Haniel and Lueg, the firm 
with which the author is prominently connected, and has 
been highly valued by those to whom it was more 
specially addressed; but in the present work, besides 
bringing the narrative of the — of the different 
enterprises down to more recent dates, the author has 
made such additions by way of explanations as may 
render it useful to a larger class of readers. This has 
been very judiciously done, and Mr. Brough is to be 
commended for the careful manner in which he has pre- 
pared his English version, which reproduces the author’s 
expression as closely as difficulties of linguistic construc- 
tion will allow. 

As iraplied by the title, the cases dealt with are difficult 
sinkings, or those which cannot be carried out by sinkers 
working in the bottom of the excavation owing to influx 
of water beyond the power of surface pumps to keep it 
down. This should exclude the method of sinking by 
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hand, but the author has not left it entirely out of con- 
sideration, having regard to the fact that it is still the 
inmost expeditious and popular method wherever it can be 
used. The first chapter describes the newer methods of 
dealing with water by suspended cisterns in the shaft, 
which are emptied by large water tubs drawn by winding 
engines at the surface, the cisterns being constantly 
refilled by pulsometers or compressed air pumps in 
the sump. This method, originally adopted by Professor 
Galloway in South Wales, and the late Mr. J. Tomson in 
Westphalia, has the advantage of keeping the sinking free 
from all fixed pumps and the structures necessary for 
their support, leaving the shaft without obstructions 
in the event of its becoming necessary to continue the 
work by boring. The same advantage arises with 
another improvement introduced by the author, namely, 
securing the ground by segmental tubbing rings sus- 
pended from the bottom flanges of the ring above, 
which are added as the sinking progresses, and dispenses 
with temporary support by tim or ironwork. Alto- 
gether, seven different examples of hand sinkings are 
given, where the rate of sinking was from 150ft. to 180ft. 
per month, showing the advantages obtained by the 
adoption of the rew methods. Of greater importance, 
however, is the second part on shaft sinking by boring. 
This deals with the Kind Chaudron process in its 
newer developments as employed in ten ditterent sink- 
ings, including both collieries and salt mines, but princi- 
pally the latter. The unforeseen difficulties and accidents 
encountered make very interesting reading even in the 
condensed style of narrative necessarily adopted by the 
author, although in some instances we could wish for 
inore detail. A prominent feature of the Kind Chaudron 
method is its certainty, which has led to its being 
adopted in many cases where other special methods have 
failed, in order to finish the sinking, and in every case 
with success. One of the most notable of these cases 
was the Ronnenberg Potash Mine near Hanover, which 
we noticed in our account of the German visit of the 
Aimerican Institute of Mining Engineers in August, 
1906. Up to the end of 1905 the Kind Chaudron pro- 
cess had been adopted in seventy-nine different shafts, 
the greater number of them being in the North of 
France and Westphalia. The greatest depth appears to 
be 378 m.—1223ft.—at the Harpen Company’s Preussen 
pit No. II. 

The great depths to which it is in many cases 
necessary to bore shafts limit the use of the method, 
on account of the impossible thickness of cast metal 
tubbing necessary to resist the increased crushing 
stresses, and to meet this several methods have been 
proposed by the author and others. These are discussed 
at the end of the second section, but the demands on 
our space forbid our going into further detail on these 
bold and original suggestions, which show the extreme 
confidence, of those conversant with the method, in its 
capabilities. 

The third part deals with the Poetsch freezing method, 
illustrating its use as in the former cases by a series of 
detailed examples. The general impression conveyed by 
these is that the method is uncertain, although when suc- 
cessful it allows a considerably more rapid rate of progress 
than can be attained with boring, as once the protecting 
wall of frozen ground is finished the work goes on by hand 
in dry ground, which is in all cases the most expeditious 
method. The greatest trouble arises from the impossibility 
of keeping the bore holes for the freezing pipes anywhere 
near the vertical, and the cracking of the tubes from con- 
traction by intense cooling, which allows the brine to 
escape into the strata, is another danger. It has been 
applied in sixty-four different sinkings, but several of 
these have been finished by boring. 

Part IV., on the sinking-drum process, describes the 
methods of sinking shafts by brickwork tubes or wells 
with cutting shoes, both in the earlier simple methods of 
loading and the later developments where hydraulic 
pressures are used to force the tube down. The numerous 
failures of simple brick and iron cylinders have led to 
the adoption of combined brickwork with iron tie-rods 
and stiffening rings, which combined with the dry-borer 
system,as modified by Sassenberg and Pattberg, have been 
very successful in some of the newer Rhenish colliery 
sinkings. The most ingenious arrangement, however, 
recorded in this section is the Sassenberg water-pressure 
lubrication method for forcing down a column of tubbing 
against the-resistance of the ground by injecting water 
throngh small holes in the segments into the space at the 
back at sufficient pressure to keep back that of the 
ground. With these newer modifications the method of 
boring has been rendered much more expeditious, thus 
reducing its principal defect. Taken as a whole, this is a 
useful and valuable volume, although the necessary con- 
densation deprives it of the charm of the detailed original 
narratives, some of which, especially those of earlier 
dates, are as interesting and exciting as those of Smeaton, 
Stevenson, and other engineering classics. A full list of 
these is given in the bibliographical appendix. 


A Manual of Petrol Motors and Motor Cars. By F. Srrick- 
LAND. London: Charles Griffin and Co., Limited, Exeter- 
street, Strand. 

WE should have thought that the already large amount 

of literature on this subject and the rapid development 

of the motor industry, which soon causes a book to be 
out of date, would have deterred even the most ardent 
enthusiast from writing another. However, the author 
has taken his chance, and has produced a volume which is 
really practical, and of value to those interested in the 
design and construction of self-propelled vehicles. He 
has dealt with the subject from the designer’s point of 
view, and has also included many examples of present- 
day practice. It is difficult to understand why some of 
these should have been included, as they by no means 
represent the practice of theday. However, ona question 
of this nature it is always a matter of opinion, and no 
doubt the author had reasons—not apparent to us—for 





their inclusion. The book is divided into two parts. The 
first deals with engines and their auxiliary parts, and the 
second with the design of cars considered synthetically. 
The book commences with a brief history of the motor 
car and the progress that has been made within the past 
few years, This is followed by a consideration of various 
problems which enter into the design of the engine, such 
as the tractive effort required, compression, proportions 
between bore and stroke, ignition, carburation, and many 
other details relating to the actual construction of the 
engine. This part of the book is probably the better of 
the two, and is full of useful information. Numerous 
drawings accompany the letterpress, and they are neatly 
drawn and clear. 

Part II. commences with a chapter on the general 
arrangement of cars, in which is discussed wheel gauge. 
wheel base, size of wheels, luggage room, and other 
details connected with the chassis ofa car. Such subjects 
as clutches, transmission, differentials, and gears are 
dealt with in separate chapters. The author throughout 
the book makes some pertinent remarks concerning the 
behaviour of the materials used in the construction of 
cars. These remarks are of importance, and it would be 
well if they were more generally understood by automo- 
bile engineers. The chapter on the factors of safety and 
calculations of stress is also worthy of careful perusal. 
Other details of cars referred to include bodies, steering 
gears, brakes, and special change-speed gears. At the 
end of the book numerous tables and notes are given 
relating to recent reliability and other trials. Consider- 
ing the book on the whole, probably the most important 
feature is the careful attention the author pays to the 
details connected with the different parts of the car. 
Many otherwise good designs have been spoilt by insuffi- 
cient attention being paid to minor parts. A large 
amount of information has been collected and put 
together in a very readable form. 


SHORT NOTICES. 


Electrical Engineering. Vol. 1. January to June, 1907. 
By the Kilowatt Publishing Company, Limited, 203-206, 
Temple-chambers, Temple-avenue, E.C.—The first bound 
volume of our new contemporary constitutes a useful refer- 
ence book on the latest electrical developments, The illus- 
trations throughout the volume are well done, and the print- 
ing is of good character, and lends itself to very easy reading. 
The index also is nicely arranged, and with the aid of it any 
specific information contained in the book can readily be 
found. Among the articles worthy of special comment are 
‘*Electrical Engineering in India,’’ ‘‘ Works Organisation 
Simplified,’”’ ‘The Great Western Railway Cempany’s New 
System of Audible Distant Signals,’’ ‘‘ New Systems of 
Electric Winding,’’ &c. An article on the strike of the 
workmen engaged in the electricity-supply stations in Paris 
is illustrated with some interesting pictures showing several 
portable plants which were put into operation on that 
occasion. 

Single Cost Accounts. By Geo. A. Mitchell, A.S.A.A., 
F.C.I.8. London: Gee and Co., 34, Moorgate-street, E.C. 
Price 5s. net.—The book before us is one of a series which is 
being compiled and published under the title of ‘‘The 
Accountant's Library.’’ These books are intended to provide 
detailed information as to the most approved methods of 
keeping accounts in relation to all the leading classes of 
industries whose books call for more or less specialised treat- 
ment. The present little volume deals with single cost 
accounts, and the industries taken for the purposes of illus- 
tration include the malting business, engineering business, 
building machines to standardised patterns, brewery, and 
colliery. In the book these businessesare treated on different 
lines. There does not appear to be anything original, but 
the matter throughout has been carefully arranged, and the 
systems illustrated are probably the best which could be 
adopted. 


Modern Drainage Inspection and Sanitary Surveys. By 
Gerard J. G. Jensen. London: The Sanitary Publishing 
Company, Limited, 5, Fetter-lane, E.C. Price 2s. 6d. net. 
—This books consists of a series of useful articles on modern 
drainage which has appeared in the Sanitary Record and 
Journal of Sanitary and Municipal Engineering. The sub- 
ject wnatter has been somewhat enlarged, and in many cases 
rewritten, and numerous illustrations have been added. The 
book is essentially practical, is written clearly, and is well 
illustrated. It contains eight chapters, which deal with such 
phases of the subject as testing apparatus, the inspection 
of the interior and exterior of a house, supervision and altera- 
tions, &c. We feel sure that this little book will appeal to 
all engaged in drainage, and especially to those who are 
students of the subject of sanitary science. 


Modern Steam Traps. By Gordon Stewart. London: 
The Technical Publishing Company, Limited, 55 and 56, 
Chancery-lane, WC. Price 3s. net.—The construction and 
working of some modern steam traps, both English and 
American, are described in this book, The articles first 
appeared in The Practical Engineer and have only been 
slightly modified. A large amount of ignorance prevails 
concerning steam traps which a careful perusal of this work 
would no doubt to some extent remove. It is to be regretted 
that the subject is noi more generally treated. As it is, the 
book is practically a compilation of the various traps which 
are on the market. Nevertheless, there is much interesting 
matter, and being, we believe, the first book written dealing 
solely with steam traps, it satisfies a want. 

The Universal Directory of Railway Officials, 1907. By 
Richardson Blundstone. London: The Directury Publish- 
ing Company, Limited, 3, Ludgate-circus-buildings, E.C. 
Price 7s. 6d.; after publication, 10s.—This directory has 
now reached its thirteenth year of publication. There have 
been many additions made, and all the names of officials 
have been carefully revised. The book is divided into sec- 
tions, giving the names of the different railways and their 
officials on all systems in the British Isles, France, Germany 

in fact, the whole of Europe, Asia, and America. 
At the end there is a personal index of officials and a list of 
manufacturers and suppliers of railway plant and material, 
machinery, stores, and appliances. 

Rhodes’s Steamship Guide. By Thomas Rhodes. London : 
George Philip and Son, Limited, 32, Fleet-street, E.C. 
Price 2s.—The information in the present edition, which 
represents the twenty-first year of issue, has been carefully 





revised and brought up to date. There have been, however, 
comparatively few alterations in the services to record. The 
directory of passenger steamers still continues to grow in 
importance owing to the rapid substitution of larger and 
faster vessels on nearly every route. In this section of the 
guide all the latest liners will be found to be included, among 
which may be mentioned the new Cunarders, the Lusitania 
and Mauretania. 


BOOKS RECEIVED. 


In the First Watch—and other Engine-room Stories. By 
James Dalziel. London: T. Fisher Unwin, Adelphi-terrace. 
Price 6s. 

The Law of Trade Unions. By T. Seton Jevons, B.A. 
London: Effingham Wilson, 54, Threadneedle-street, F.C. 
Price 2s. net. 

City of Westminster. Report of the Public Libraries Com- 
mittee for the Year 1906-7. London : Harrison aud Sons, St. 
Martin’s-lane, W.C. 

Notes on the Construction and Working of Pumps. Second 
edition. By Edward C.R. Marks. London: The Tecbnical 
Publishing Company, Limited, 55 and 56, Chancery-lane, 
W.C. Price 3s. 








DOCKYARD NOTES. 





SrrED does not seem to be much of a requirement for 
United States destroyers, judging by some recent results, 
The course was 240 miles from Scotland Lightship to Cape 
Henry, and the results were :— 


Knvts. 
Worden, average speed cf « co 3-6 
Hull ” ” 6-00) bee 
Steward “ - os a cor ee 
Truxton pe ” <i aah ae ee ; 3 
Hopkins _,, 9° Did not comp ete. : 
Whipple ” Stopped to tow Hopkins. 


Tue missing propeller shaft of the Home Fleet cruiser 
Terrible, to which the Standard first drew attention, still lies 
in Portsmouth Dockyard. It is now nearly nine months 
since it was delivered. 





TurEE of the sets of turbines for the Danton class of 
French battleships are being built at the Forges et Chantiers 
de la Méditerranée. The engines of the Patrie and Justice 
are also in hand there. 





Tur recent German naval manwuvres had as general idea 
a Blue Fleet attempting to penetrate Kiel Bay, chased by 
a Yellow Fleet. Some more manceuvres take place in Sep- 
tember, when there will also be a big naval review at 
Wilhelmshaven. 





TuoRNycRorT motors of 600 horse-power are being fitted 
to the Italian submarines Otario and Tricheco. 


Tue sister to the new U.S. battleship Delaware has, it is 
reported, been named Utah. Other reports say she will be 
called New York, and the present New York re-named. 








On her trials the Swedish cruiser Fylgia, of 12,000 horse- 
power and 21-5 knots, made indicated horse-power 12,440 = 
92°5 knots (mean). The best mile run gave a speed of 
22-8 knots. She has Yarrow boilers. 





Curtis turbines of 25,000 horse-power are being built by 
the Fore River Company in the United States. They are 
believed to be for the Japanese battleship Aki, which was 
recently launched at Kure. 





Tue Russian cruiser Rurik on a preliminary trial easily 
kept up 21°5 knots. 

Tut German cruiser Kénigsberg made indicated horse- 
power 13,918 and 24-1 knots speed on her official trials. Her 
boilers are of the Schulz-Thornycroft type. 





Tue French battleship Demecratie on her full-power trial 
at 18,000 horse-power worked up as high as 19,190 indicated 
horse-power, and reached a speed of 19-4 knots. The twenty- 
four hours’ trial at 10,500 horse-power resulted in a mean of 
11,472 indicated horse-power, and a mean speed of 17°35 
knots. The Democratie is fitted with the new type of Belle- 
villes, with the economisers low down instead of up in the 
funnels. 





Tue new U.S. destroyers will be of 700 tons displacement. 





Tue French cruiser Jules Michelet is making but slow 
progress at Lorient. She has just been docked for the fitting 
of her propellers, and it is as much as ever if she is ready for 
sea by the end of the present year, though she was launched 
two years ago. 








Tuer Argentine Boletin Oficial of June 26th contains a 
Decree authorising the construction of a railway from a point on 
the North Argentine Railway between Serrezuela and San Juan to 
Mendoza, with a branch to Rivadavia and a connection with the 
Transandine Railway. Materials for the work may be imported 
free of customs duty, provided they cannot be produced in the 
country in sufficient quantities or of satisfactory qualities. 


Accorp1nG to the Railway and Engineering Review, 
the Prussian railway authorities have been making experiments on 
the line between Berlin and Stettin to find a method for ensuring 
greater efficieccy in observance of signals. In the effort to obtain 
a preliminary signal to give warning of a stop signal, many devices 
were tested. ‘hese included flashlights by the side of the track 
when nearing a signal and other visible signs. Electric-wave trans- 
mission to the locomotive also was tried. The method found most 
satisfactory consists of fastening two or three horns with a rubber 
bulb, similar to those used on automobiles, to the telegraph poles 
at intervals. These are electrically operated, and have been found 
trustworthy in warning engineers. The railway authorities have 
already decided to experiment further with these preliminary 
signals on a number of roads, 
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OBITUARY. 


JOSEPH JOHN TYRRELL. 

Ir will be a source of regret to many of our readers in 
this country and abroad to hear of the death, at the age 
of seventy-four, of Mr. Tyrrell who, with Mr. Wilkinson, 
was a pioneer in developing the portable engine and | 
threshing machine from those early days to the present. 
Mr. Tyrrell was born at Wells, Norfolk, in 1833. 

On leaving school at the age of sixteen he entered the 
shipbuilding yard of his brother at Wells, and after two 
years there he, in 1851, became an articled pupil in the 
works of Messrs. Clayton and Shuttleworth, then only 
recently established. He was with them for five years, 
during which he passed through the various shops and 
drawing-office. He was then for about three years in the 
works of Messrs. Humphreys, of Pershore, and some 
works in the South of England, when he returned to 
Messrs. Clayton and Shuttleworth, and in due time 
became head of the drawing-office, in which, jointly with 
Mr. Wilkinson, the manager, and Mr. James Good, he 
was responsible for the design and construction of the | 
numerous improvements which the growing demand for 
steam threshing machinery required. In 1888, on the 
retirement of Mr. Wilkinson, Mr. Tyrrell was appointed 
manager of the works, which then employed some 1500 | 
men, and this position he held until he retired. 

Mr. Wilkinson invented numerous improvements in 
methods of manufacture and shop appliances which | 
greatly facilitated and cheapened production. In this | 
work he was assisted by Mr. Tyrrell. The result of their | 
joint labours brought the Stamp End Works at Lincoln 
into a leading position as makers of portable engines, 
which they have held for a number of years. The | 
Clayton and Shuttleworth single-cylinder portable engine | 
was never beaten at a Royal Agricultural Show. 

Mr. Tyrrell had a wide affection for steam engines, | 





SEA DEFENCE WORKS AT HORNSEA. 


THE disastrous gales on the East Coast of England in 
March, 1906, resulted in considerable damage to the cliffs 
and protective works at Hornsea, a seaside town of about 
3000 inhabitants on the Holderness coast of Yorkshire, 


at Withernsea, and in the neighbourhood of Spurn Point, 
further to the southward. The protection works con- 
structed at those places have, in recent years, had the 
effect of materially retarding the encroachment of the 
sea locally. Elsewhere on the coast the erosion of the 
soft glacial drift of which the cliffs are formed has pro- 


Scale of feet 


Feet 100 50 0 /0p 


200 300 


400 
i 


Ul 900 
500 600 700 800 900 1000 Feet 





TR 8 SOE oe Ute pide ae 
i REG eae: + ' ‘3 Croyne B.- 


gt (iat 


| 
| 
| 
| 


os 


Low 


Water 
Note. Ruins of groynes & hulking shewn thus. 
“The Engineer” 

Fig. 1—GENERAL PLAN 


sixteen miles from Hull. The only protection to the cliffs 
at Hornsea at the time of these gales consisted of a 
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OF PROTECTION WORKS 


| ceeded almost unchecked. Abundant evidence exists of 
| the extent of the erosion since the time of the Roman 


stationary, horizontal, or vertical, and including portables, | timber hulking and a few ruinous groynes. The former | occupation, and the waste of the cliffs has been estimated 
with which speciality his life work was identified, but | was practically destroyed by the gale, and the foreshore | to average two miles since the first century. 


including also traction engines, marine engines, and, | 
above all, locomotives. He was a keen student and | 
critic of all that was being done in the locomotive world, | 
and often expressed a wish that the firm would take up ' 


denuded of beach, exposing the underlying clay over large 
areas. At the same time many thousands of yards of 
cliff material were washed away by the sea. 

The Holderness coast of Yorkshire, between Flam- 
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Fig. 2—DETAILS OF SEA WALL 


locomotive building. He designed end constructed | 
several works locomotives, of which the “ Pilot,” a four- 


borough Head and Spurn Point, is forty miles in length.” 
Littoral drift is from north to south, or from Flamborough 


wheeled tank engine, was a most successful example. It | Head towards Spurn Point. The former is a head- 
generally surprised visitors to the works to see the long | land of hard chalk, jutting out into the North Sea, and 
train of loaded trucks of engines and threshing machines | subject to slight erosion in comparison with the softer 


which the “Pilot” took out ofthe yard daily during the sale | cliff material tc the southward. ; 
| almost up to the foot of the cliff, and there is little or no 


season of June, July, and August. 


Deep water comes 


OOD 0 oc neta oo mined a acecee 


tote:- The Acrizontal plank ng 


Elevation. 


Since the Norman conquest the encroachment of the 
sea has been about one mile, and among the villages 
which have disappeared are Wilsthorpe, Auburn, Hart- 
burn, Hythe, Cleton, besides others. Moukweithe is 
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nearly demolished and has lost its church. Kilnsea 
| church disappeared between 1826 and 1836, and the old 
churches at Aldbrough and Owthorne have also gone. 
Two important towns near the Humber mouth, Ravenser 
and Ravenser Odd, disappeared in the fourteenth and 
fifteenth centuries. The loss of land between Flam- 
borough and Spurn since the Norman conquest has pro- 
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Mr. Tyrrell was strict, as all controllers of men must | 
be, but he was just in all his dealings. Warm-hearted 
and loyal by nature, he was genial to those he liked and 
trusted, and in these respects was an example which is | 
worthy of imitation by others in similar positions. A | 
master is not less likely to be obeyed or respected because 
he sometimes deals out a word of praise and is not always | 
chiding. 


trace of littoral drift past it. 
trapped or intercepted between the two promontories of 
| Flamborough and Spurn is derived from the local cliffs. 
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Fig. 4—PLAN AND ELEVATION OF GROYNE 


Practically all material 


The only parts of the Holderness coast where any 


| attempt has been made to stay the continuous ravages of 
|the sea are at Bridlington, to the north of Hornsea, | March of last year is shown by the engravings, Figs. 5, 6, 


* Vide “ Coast Erosion and Reclamation.” No. If. THe Encinggn, 


Mey 18th, 1906. 
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bably amounted to 40 square miles. Bridlington in recent 
| years has expended over £100,000 in the protection of 
| one mile of coast line, and upwards of £75,000 has been 
| spent at Hornsea, Spurn, Kilnsea, and Withernsea. 
| The condition of the cliffs and foreshore at Hornsea in 


| and 7, on page 1385. The Urban District Council sought 
i the advice of Mr. W. T. Douglass, M. Inst. C.E., of West- 
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Fig. 9—-CONSTRUCTING THE RETAINING 


minster, who prepared a scheme of protection works 
embracing a sea wall 2100ft. in length, and four timber 
groynes on the foreshore, for the purpose of accumulating 
and maintaining a beach. The estimate for these works 
was £20.450. The Council determined to proceed at once 
with the execution of a portion of the scheme, principally 
at the northern end of the district, at a cost of £10,700, 
postponing the completion of the work to a future date. 


The work of constructing the first section of the defences | 


has recently been completed, and the portion already 
executed is shown in the general plan, Fig. 1. 


The concrete sea wall has a length of over 720ft., and | 
at its southern end adjoins a sea wall fronting the Marine | 


Hotel. 
depth of 23ft. 6in. below the coping level, or 12ft. 6in. 
below the average beach level at the time of the com- 


The foundations of the wall are carried to a | 


mencement of the works in July, 1906. Since then the | 
construction of the grcynes has caused the accretion of | 
beach material in front of the wall to an average depth | 
of 6ft. for a distance of 100ft. to 150ft. seaward of its face, | 
| V recess in the adjoining face, as shown in the engraving, 


and a foreshore which a year ago was in many places 
almost devoid of shingle is now a well-clothed beach of 


sand and shingle, which in places lies at a level of over | 
2ft. above the tops of the groyne sheeting. The contrast | 


between the conditions obtaining now and twelve months 














WALL 


ago is shown by a comparison of the engravings Figs. 5, 
6, and 7, which are reproduced from photographs taken 
immediately after the gale, and the view of the new sea 
wall and promenade shown on page 136. The sea wall is 
surmounted by an armoured concrete promenade deck, 
10ft. in width, with a retaining wall of armoured concrete 
facing the cliff in its rear. This wall is of varying height, | 
and is constructed with sloping paths leading from the | 
upper to the lower promenade and a series of seat 
recesses. The wide promenade on the top of the cliff has 


| been laid with tar paving. Slips and steps are also | 


constructed to give access from the lower promenade to 
the beach. 

The sea wall—Fig. 2—is of concrete, composed of | 
8 parts of shingle and sand and 1 of cement, with a face | 
6in. thick of 4 to 1 concrete. The copings are of 4 to 1 
concrete. The wall is constructed in sections of 15ft. in 
length longitudinally, the ends of adjoining sections being 
dovetailed to each other by means of a wide V-joint | 
projection on one face fitting into a corresponding | 


Fig. 8. This method of construction has the advantage 
of permitting any minute settlement of a short section 
of the wall without damaging adjoining sections, and, | 
what is of great importance, permits the inevitable con- 


| with concrete ribs at intervals of 7ft. 


Fig. 10—CLIFF RETAINING WALL 


traction of the concrete to take place without cracks in 
the facework appearing. A deep V face joint is formed 
vertically between adjoining sections, and the contraction 
of the concrete results in a small separation at the joint 
planes. In constructing the wall, alternate 15ft. sections 
were first constructed, and after the removal of the 
shuttering from them the intervening sections were built. 

In order to give additional stability to the wall in the 
event of any future serious depletion of the beach 
endangering the foundation, steel piles are driven into 
the underlying clay, with their upper parts built into 
the concrete foundations. The deck of the lower 


| promenade is Yin. to 12in. thick, and is of 4 to 1 concrete 


armoured with expanded steel. The retaining wall is of 
5 to 1 concrete, and armoured, as in the case of the deck, 
To give additional 
security to the foundations of the cliff retaining wall in 
the event of any settlement of the filling underneath the 
concrete deck, a series of timber piles has been driven 
under the heel of the wall. The retaining wall is shown 
under construction in the engravings, Figs. 9 and 10. 
Three groynes have already been erected ; these are 
respectively 850ft., 410ft., and 400ft. in length. They 
are constructed of pitch pine and Memel timber, and 
all ironwork is galvanised. Details of the groynes are 
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shown in Fig. 3, and a plan and elevation of one of the | 
groynes in Fig. 4. The groynes throughout are sheet | 
piled, the piles being driven to an average depth of 10ft. | 
below the beach levels existing at the time when the | 
works were commenced. Since then the beach has accu- | 
mulated and the sheet piles now stand at an average | 
height of about 2ft. above the “foreshore levels. The sea | 
at Hornsea is remarkably free from the teredo navalis, | 
and, in consequence, uncreosoted timber has a long life. | 
The Memel timber in a groyne erected over thirty years | 
ago to the south of the town is still in good condition, and | 
practically free from worming. 

The. cost of the works already executed is made up as | 
follows :— | 
Sea wall, upper and lower promenades, retaining wall, 

with slips, steps, railings, &c., 720 lineal feet £7500 | 
Three groynes, total length 1660ft. ... ...  .. 3120 | 
Repairs to old groynes and timber hulkings, &c. y 


Total ... odes wa. £10,820 | 

The works have been carried out under the direction of | 
Mr. W. T. Douglass, of Westminster, the contractors | 
being Messrs. A. Fasey and Son, of Leytonstone. We are | 
indebted to Mr. Douglass for the use of drawings and | 
photographs of the works from which our engravings have 
been prepared. 








THE BRITISH ASSOCIATION. 


WuEn the town of Leicester was suggested as the place | 
of meeting for the Association, many remarked that it | 
was too small a place, that there would be insufficient | 
accommodation, but there would be the favourable feature | 
of having the meeting and reception rooms close together. | 
And at the beginning of this year’s meeting there seemed | 
a dearth of accommodation; every place, it was said, | 
was full, but when all settled down many places found | 
that they still had room, so the first forecast proved 
incorrect ; but what was more disappointing, the second | 
one also proved inaccurate, for, in spite of an ingenious 
device on the special map published in the guide book, 
wherein all the places of meeting were enclosed in a | 
circle boldiy marked, “radius 666 yards,” several of the | 
sections were about half a mile and more, even a mile or | 
so, from the Press bureau and one another. Such allied | 
sections as A and B, for instance, were over half a mile | 
apart by the streets. This is convenient neither to the | 
idler nor the worker. However, 1630 names were recorded | 
as attending, and amongst them several eminent foreigners, 
and a good sprinkling of the old B.A.’s, although many | 
amongst the well known were missing. Death has played | 
havoc with the members during the past year. | 

The usual routine was followed. The Presidents | 
address was delivered on the Wednesday, the sectional | 
presidents’ addresses on the Thursday, and the reading of | 
papers followed. Some specialand interesting discussions | 
have been arranged, such, for instance, as that on 
“The Constitution of the Atom,” on “ Valency,” on | 
“Explosion Temperatures,” on “The Chemistry of Wheat | 
and Flour with special reference to Strength.” Many sec- | 
tions had afternoon meetings, but they generally arranged | 
to get sectional work done so as to visit local factories in 
the afternoon, and were well rewarded for their astute- 
ness, inasmuch as some remarkably ingenious machines | 
were seen at work in such factories as those engaged in 
the hosiery and boot and shoe industries. 

The presidential address of Sir David Gill we have | 
already noticed, whilst that of Professor Silvanus Thomp- | 
son, president of Section G, we commence to reprint on | 
page 144 of our present issue. | 

After according a vote of thanks to the President for | 
his uddress, which was duly acknowledged, Mr. Dugald 
Clerk read his paper on “ The Present Position of Gas | 
and Petrol Engines.” He noted that small and moderate | 
power engines are built in Great Britain in large numbers, | 
and larger engines, although not produced in such | 
numbers, did receive attention. Moreover, the foreign 


| 
| 
| 
| 


| lays down, but does not think the type of engine he 





large engine had been modified to suit our ideas. English 
designers like to keep down the cylinder dimensions. 
He remarked that coal. gas and producer gas from 
anthracite were too expensive for large engines; a pro- 
ducer capable of dealing with bituminous fuel is what was 
required. He referred to the phenomenon of cracking of 
cylinders in large gas engines, and noted his own and 
other attempts at mitigating this difficulty by compound- 
ing, but so far no success has been attained, this being 
mainly due to our want of knowledge of the rates of 
cooling of the working fluid at different temperatures and 
pressures; hence it is that the additional work obtained 
from the low-pressure cylinder has always been too smal] 
in amount to justify the expense of the separate cylinder. 
He drew attention to his own tests of cooling of the 
fluids in a 50 horse-power gas engine, and exhibited the 
results shown in the following tables:— 


TABLE 1.—Apparent Specific Heats (Instantaneous) in Foot-pounds 
PI } i 
pei Cubic Foot of Working Fluid at 0 deg. Cent. and 760 mm. 


Specific heat 
at 
constant volume. 

— 


Deg. Cent. 
800 


Specific heat | 
at | Temperature. 


Temperature. 
jconstant volume. 





ft.-lb. 


Deg. Cent. 
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TABLE I1.—Mean Apparent Specific Heats in Foot-pounds per Cubic 
P} / t / 
Foot of Working Fluid at 0 deg. Cent. and 760 mm. 


| 
Temperature. | 
jeonstant volume. 


Specific heat Specific heat 
a Temperature, at 
constant volume. 


Deg. Cent. 
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0— 900 
4 0—1100 
9 0—1200 
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ft.-Ib, 
23-9 
24-1 
24-4 
24-6 
24-8 
25-0 
25-2 


ft.-Ib. 
20-3 

20-9 
21- 
21- 
22. 
22. 
23. 
23-6 


Deg. Cent. 
0—100 
0—200 
0—300 
0—400 
0-500 
0—609 
0—700 | 
0—800 } 


0—1400 
0—1500 


He remarked that in modifications of the conditions 
of the working fluid combined with mechanical modifi- 
cations of the engine using it, he hoped to find in the 
near future some more satisfactory solution of the large 
gas engine problem than at present exists. He depre- 
cated too hurried development, and thought that gas 
engine builders must be content with the slow growth 
of experience and the slower solution of these difficult 
problems. With regard to marine gas engines, he 
agrees with Mr. Milton in most of the conditions he 


proposes will solve the difficulties, nor did he perceive 
much possibility of getting 16,000 horse-power marine 
gas engines in the immediate future. 

With regard to petrol motors, those in motor cars, at 
least, gave very good efficiency, and the better type of 
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April 25rd. 
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Car climbing hill ..._ .. |3-6 per cent 
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new car gets over the unpleasant exhaust question, and 
as regards the poisonous nature of the exhaust, he gave 
in Table III. the figures obtained from observations on 
his own 18 horse-power Siddeley. 

. From these it will be seen that, as at first adjusted, the 
carburetter of this Siddeley car was supplying an excess 
of petrol at the higher loads, so that no free oxygen was 
left in the exhaust. Consequently, carbonic oxide 
appeared when running with light load of 6°9 per cent. 
and heavy load 3°6 per cent. Successive tests were 
made, as given above. Undoubtedly, as will be seen, by 
altering the adjustment of the auxiliary air valve, the 
carbonic oxide was reduced to very nearly 2 per cent. 
It is highly desirable that the exhaust gases of these cars 
should contain a minimum of carbonic oxide, in view of 
the rapid increase of their use in large cities like London. 
In the open road, a little carbonic oxide rapidly 
diluted by air would do no harm, but in large cities, 
when horse traction is replaced almost entirely by 
petrol motor vehicles, it will be necessary to look into 
this carbonic oxide question with great care. It is quite 
certain that the problem can be effectively solved, because 
in investigating gas engine exhaust he found that a 
good engine properly adjusted will not produce more than 
iy per cent. of carbonic oxide in its exhaust under any 
circumstances of ordinary running. The problem is one 
of the carburetter—a much more difficult problem than 
appears at first sight. There are many interesting 
problems to be solved with regard to the petrol engine, 
but this one of the carburetter appears to him at the 
moment to be the most pressing. The thermal efficiencies 
of all gas and internal combustion engines are very high 
compared with any other form of heat motor, and he 
thought, although large increases in the thermal efficiency 
are still probable, efficiencies are quite high enough at 
present for all practical purposes, and the main efforts of 
engineers and scientific men interested in the internal 
combustion motor should be directed to the solution of 
the large gas engine problem in such a way as to reduce 
weight and increase the power of the unit ; to improve the 
bituminous fuel producer ; to apply the improved engine 
and producer to marine purposes and overcome the 
various difficulties there presented; in petrol engines to 
design carburetters capable of proportioning the charge 
more accurately than at present under all conditions of 
running, whether with light or with heavy loads. 

In the discussion which followed Mr. Dugald Clerk’s 
paper many speakers took part, and one of the best dis- 
cussions which there have been before the section in 
recent years resulted. 

Mr. Worby Beaumont thought that the difficulties 
mentioned were a long way from solution. He thought 
that in view of the great temperature gradients in the 
walls it was wonderful that the engines were able to 
work at all. He mentioned that one result of the Royal 
Automobile Club trials was to.show that the surface 
type of carburetter*gave very little CO at all. Colonel 
Crompton remarked on the difficulty which electrical 
engineers felt as to the working of -large gas engines. 
The suction producer plant was excellent, but he thought 
that with large powers the difficulty was rather with the 
producer than with the engine. He mentioned that 
Elihu Thomson had once suggested to him that perhaps 
quartz cylinders with steel reinforcement would be the 
solution of the cylinder difficulty. Professor Hopkinson 
thought Mr. Dugald Clerk’s method of measuring specific 
heat was ingenious, but further work required to be done. 
Some measurements of his own showed that with a 12in. 
cylinder the temperature, as measured by a thermo-couple, 
at a point l4in. from the periphery, was from 400 deg. to 
450 deg. Cent. So that if the temperature of the rim 
were 100deg. Cent., there would be a temperature 
gradient of about 300 deg. Cent. in a distance of 1}in. 
This temperature was only a skin one, or else the piston 
would jam. This meant great internal stressing. He 
had found a temperature of 650 deg. Cent. in the metal 
of the exhaust valve. He thovght Mr. Dugald Clerk’s 
estimate of the temperature of cylinder walls was about 
right. A general discussion followed as to the Johannes- 
burg gas engine plant. 

Mr. Dugald Clerk, in his reply referring to the 
Johannesburg scheme, remarked that sometimes there 
must be martyrs as well as pioneers. The idea of a 
quartz cylinder did not commend itself tohim. Referring 
again to the Johannesburg scheme, he remarked that the 
previous engines of similar size and type had worked on 
blast furnace gas, and not on bituminous producer gas as 
in South Africa. 








FreNcH Motor BUILDING IN BrrMIiNcHAM.—Oor Birmingham 
letter of July 19th contained a paragraph under the above 
heading, which, while perfectly true, may convey a false impres- 
sion, which we desire to correct. A French company has pur- 
chased the works at Bournbrook of the Ariel Motor Company. 
This does not mean that the Ariel Motor Company has ceased to 
exist, but merely that it has transferred its business from Bourn- 
brook to new works at Coventry, where increased facilities will 
permit a very large augmentation in the output. 

THE INSTITUTION OF Civil. ENGINEERS.—The Council of the 
Institution are prepared to consider applications for a nomination 
toa Palmer Scholarship. The nominee must be the son of a civil 
engineer, he must be desirous of matriculating and subsequently 
graduating at the University of Cambridge, and his circumstances 
must be such as to need the help afforded by the Scholarship. 
The Scholarship is of the annual value of £40, and will be vacant 
at the end of September next. Copies of the regulations may be 
had on application to the Secretary of the Institution of Civil 
Engineers, Great George-street, Westminster, S.W. 

INSTRUCTIONS FOR NAVAL OFFICERS —We are ioformed by the 
Secretary of the Admiralty that courses of instruction for naval 
officers will be held as follows:—Flag officers, captains, and com- 
manders: Signal course, from 9th September to 27th September, 
1907, at Portsmouth. Captains and commanders: Navigation 
course, from 16th September to 18th October, 1907, at Portsmouth. 
Flag officers, captains, commanders, and lieutenants: War course, 
from 1st October, 1907, to 24th January, 1908, at Portsmouth. 
Emergency officers: Gunnery course, from 23rd September to 
18th October, 1907, and torpedo course, from 21st October to 15th 
November, 1907, at Portsmouth and Devonport. All officers 
desiring to take the above-mentioned courses should apply in 
writing to the Secretary of the Admiralty as soon as possible, 
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RAILWAY MATTERS. 


Tae first railroad in Morocco was opened some months 
ago It was built by a German company to haul stone from a 
uurry to tide water, and is only about 1} miles long. 


Tue Diario Oficial of Uruguay of 3rd July contains a 
copy of an authorisation to the Central Railway of Uruguay to 
c nstruct an iron bridge, 600 m. in length, on the line to Cen- 
turién. 

Five thousand people who live at Tooting have signed 
a petition to the London County Council asking for an extension 
of the hours of runniuy workmen’s cars from 7.20 to 8 o’clock, and 
also a cheap service, 3d, per return journey, to the bridges, from 
eight till nine. 

On Thursday, the 1st inst., the London, Brighton and 
South Coast Railway Company commenced running a new rail 
motor service between Horsham and Cranleigh. The service is a 
tifteen-minute one, and represents a great improvement upon the 
old conditions, 


Ir is stated that the tunnel through the main range 
of the Tauern Mountains, in the Tyrol, begun six years ago, was 
p'erced on July 21st. The tunnel is 54 miles long. It is situated 
a few miles south of Gastein, and its opening is at Wallnitz, where 
it passes under the Villach range. 


Tue Brighton Company announce an accelerated service 
for second-class passengers for Lucerne and the Engadine, vid 
Newhaven, Dieppe, and Paris. Passengers leaving London by 
the 10 a.m. service now reach Lucerne at nine o'clock the next 
morning, Davos at 2.35 p.m., and St. Moritz at 4.5 p.m. 


Seven of the English Northern railways, and the 
Caledonian, Glasgow and South-Western, and North British 
Railways, have issued a joint notice of an increase, as from the 
Ist inst., of certain rates for the carriage of bricks and fireclay 
in 6-ton loads between stations in the Sheffield group and certain 
Scotch stations. 


Ar a recent meeting of the Belfast Tramways and 
Electrical Committee a deputation from the Cavehill and White- 
well Tramway Company requested the Committee to give permis- 
sion for its cars to run over the Corporation’s lines as far as the 
Castle Junction, pending the acquisition of the former by the Cor- 
poration. The request was refused. 


Tue railroad ticket tax imposed a year ago by the 
German Empire was estimated to produce about 24,000,000 marks 
the first year. The Secretary of the Treasury recently announced 
that the prospect is that only about 12,000,000 marks will be 
realised by it. The diversion of travel from the higher to the 
‘ower classes has been greater than was estimated. 


A FREIGHT locomotive drawing a Grand Trunk Railway 
trainexploded on July 9th, whilédrawinga heavy train on theCentral 
Vermont Railway, near St. Alexander, P.Q. While the engine 
was completely demolished, the car next the engine also, and 
the track and roadbed badly torn up, neither the driver nor 
fireman was killed, nor was the guard, who was on the engine at 
the time. 


Tur Dundee Tramways Committee have, on the recom- 
mendation of the manager, decided to ask the Board of Trade to 
intervene in the present dispute between the tramway employés 
and the management, the latter alleging that the Board of 
Trade regulations have been violated by the employés, and asking 
for an inspector to be sent to make a searching inquiry into the 
troubles. 


Tue Doncaster tramways revenue income shows, by 
traffic, receipts amounting to £12,029 10s. 10d.; advertising on 
cars, £337 10s.; and sale of scrap, £30 6s. 3d., a total income of 
£12,397 7s. ld. Expenditure: Power, £3596 13s, 9d.; wages, 
£2826 16s. 1ld.; general expenses, £997 7s. 3d.; repairs and 
maintenance of permanent way, £777 8s. 7d.; of cars, 
£369 15s. 8d. 


THE Railway and Engineering Review states that the 
Erie Railroad has adopted a new form of steel pole for carrying 
overhead wires. It is of tripod construction instead of the four or 
more legs usually employed. It consists of special U bars 
arranged at angles of 120 deg. round the axis of the pole, and 
bound together by malleable castings. This method is said to give 
an absolutely rigid fastening without any hole beinz drilled in the 
U section. 


THE annual report of the Halifax tramways shows that 
the energy consumption per car mile during the past year has been 
1-87 units. The number of passengers carried was 18,899.242, the 
equivalent of carrying the whole population 106 times. eceipts 
from parcels traffic amounted to £1002, and from advertisements 
£799, It has been decided to commence a halfpenny workmen's 
fare on al] penny stages earlier than 8 a.m. The arrangement is to 
come into operation on September Ist. 


PLUGGED sleepers have been used with marked success 
in large numbers by Chief Engineer Fredericia, of the Danish State 
Railway. A plain 1}in. cylindrical creosoted plug of beech or birch 
is driven tight in a 14in. hole bored in the sleeper and the spike is 
driven in a hole bored in this plug. Worn-out sleepers plugged in 
this way have been found to give good service, as the rail seems to 
be held down with exceptional firmness, and deterioration due to 
the pounding of loose rails is prevented. 


In consequence of the altered shipping frieghts to 
South African ports, the various South African Railway Administra- 
tions have decided that rebates shall be given of the difference 
between freights before and efter July Ist last on goods shipped 
from Europe by the Conference Lines and forwarded direct from 
ship or bond at Cape Town, Port Elizabeth, or East London, and on 
goods from open stocks at the same ports, provided they are packed 
in original and unbroken packages, to certain areas in the Orange 
River Colony and the Transvaal. 


Srx persons were killed and twenty injured on July 14th, 
in a wreck on the Southern Railway, near Johnson City, Tenn. A 
through passenger train ran into a light shunting engine, and, 
although the latter was not damaged and ran away “wild” after 
the collision, the passenger engine, a baggage car, a mail car, and 
a second-class coach were overturned. The mail car, of heavy 
steel construction, was not crushed, but the wooden coaches behind 
it were telescoped. Error in making out orders by a telegraph 
operator is said to have been the cause. 


Tue North-Eastern Railway has decided to construct 
a large marshalling yard at Gascoigne Wood, adjoining the site of 
the old station. The company acquired the land five years ago in 
anticipation of developments in the coal trade, and it is intended 
to devote the yard to marshalling the mineral traffic from the West 
Yorkshire coalfields, in order to avoid delays in preparation for 
shipment at the ports. The marshalling sidings wil dies be utilised 
for dealing with the traffic collected in the West Yorkshire area 
and exchanged with other lines in the vicinity. 


AccorpinG to the monthly “ Bulletin” for May of 
the French Chamber of Commerce at Buenos Ayres, the municipal 
council of that city have definitely decided upon a project for the 
construction and leasing of two underground electric tramways. 
The lease for the working of these lines will be granted for a period 
not exceeding twenty-five years. The estimated cost cf the works 
is 2,700,000 dollars (paper) per kilometre, including the electric 
power plant. The contract will be open to tender for a period of 
six months after specifications have been prepared, 











NOTES AND MEMORANDA. 


THE radium mines at Joachimetal, in Austria, recently 
supplied the Vienna Academy of Science with ten tons of uranium 
ore, and this has yieldéd 250,000 dols. worth of radium. 


AccorDING to Power, gas generated in a producer, 
without the use of steam, has a thermal value of about 70 British 
thermal units per cubic foot. By using steam with the airadmitted 
to the fire, the producer gas generated will immediately have a 
thermal value of from 135 to 140 British thermal units per cubic 


foot. 


SuLpHurR mining in Louisiana is effected by driving a 
well down into the earth to the deposit, melting the sulphur by 
means of superheated water, and then raising the liquid sulphur to 
the surface with an air pump. The temperature of the water 
employed is 335 deg. Fah. The sulphur obtained is 99 per cent. 
pure and requires no refining. 


AN apparatus for life saving at sea has been invented 
by Mr, R. Lavachery, a Belgian engineer residing at Chapultepec, 
Mexico. It consists of a rifled cannon from which a projectile is 
fired ; to the projectile are attached a cable, an anchor, and a 
rocket. The mechanism is said to be very simple, and for humani- 
tarian reasons the inventor has not patented it. 


Tue import of coal into Finland in 1906 amounted to 
195,395 metric tons, against 180,286 metric tons in 1905. Of this, 
187,531 metric tons came from the United Kingdom, against 
172,249 metric tons in 1905. The percentage of British origin was, 
in 1906, about 96 per cent., and in 1905 it was 95-5 per cent. The 
value of the total import was £156,360, and in 1905 £144,280. 


A new method of cutting steel is said to have been 
patented by a Belgian engineer. The process consists in first 
heating the metal by means of an oxy-hydrogen flame and then 
cutting it by a small stream of oxygen gas, which unites with the 
steel and forms a fusible oxide, which flows freely from the cut. 
It is said that the cut is fully as smooth as that made by the saw, 
and is only ;4;in. wide. 


Ir is reported that a French scientist has devised an 
apparatus capable of indicating as low as the one-hundred 
thousandth part of the CO, present in the air in a closed room. 
The indicator is based on the fact that CO, will liberate iodine 
from a chemical combination of that element, and the gas so 
released will effect a colouring of chloroform. The CO, contained 
in the air should never exceed one part in one thousand. 


THE output of copper in the Ural district in 1906 
amounted to 4174 tons, as compared with 3610 tons in the pre- 
ceding year, thus showing an increase of 564 tons. These figures 
cannot be considered as satisfactory from the Russian point of view, 
taking into consideration the high prices which prevailed last year 
for copper. Moreover, on comparing the total output of copper in 
1906 with that of the years 1904, 1903, and 1902, a decrease in the 
production is noticeable. 


A series of researches has been made by Professor 
Theodore W. Richards, in conjunction with Messrs. W. N. Stull, 
F. W. Brink, and F. Bonnet, on the compressibility of a large 
number of the elements. A very ingenious apparatus was devised 
for making the measurements, and the results obtained show that 
the compressibility of an element is a periodic function of the 
atomic weight, and probably associated with the same cau-es 
which determine atomic volume and volatility. 


We hear that the vertical pipe-making plantimported by 
the South Australian Government is now undererection at Glanville. 
A strong and commodious iron building has been put up to receive it, 
and the apparatus is now being put together under the supervision 
of the engineer-in-chief. Pipes from 6in. to 3ft. in diameter will 
be turned out, and the arrangement is such that the manufacture 
will form an uninterrupted series of operations from the first 
handfing of the raw sodleriat to the final touches on the finished 


Pipe. 
In building reservoirs for operating coal mines, says 
the Engineering and Mining Journal, the daily evaporation of the 


water should be carefully considered. It varies according to the 
locality and the season of the year. For the north-eastern parts 
of the United States the evaporation of water amounts to 
150 gallons per twenty-four hours per acre of water surface ; for 
the Southern States, it is 700 gallons per twenty-four hours per 
acre of water surface. During the dry summer months the water 
evaporates about five times more rapidly than in the winter. 


SHIPBUILDING in Germany during 1906 showed a 
marked increase over 1905, the gross registered tonnage of mer 
chant vessels constructed, including ocean steamers, sailing vessels, 
river steamers, &c., having been 367,820 tons, as against 277,731 
tons in the previous year. This represents an increase for the 
year of 32-4 percent. The tonnage of war vessels constructed fell 
off from 30,630 to 23,671. At the close of the year 1906 there 
were under construction mercbant vessels of various types aggre- 
gating 323,244 tons, and war vessels of a total of 72,444 tons. 


Accorp1ne to the official Indian Trade Journal, the 
extensive destruction of lighters and cargo boats which attended 
the recent cyclone at Karachi is causing serious embarrassment, 
and has thrown a greater strain on the already inadequate supply 
of labour. It seems very possible, adds the Jouwrna/, that in a 
progressive port like Karachi the simultaneous destruction of so 
large a part of the mechanism of the trade, and the consequent 
necessity for expenditure in replacing it, may give a fresh actuality 
to proposals for the adoption of mechanical loading appliances. 


Erosion of steam fittings by water in the steam was 
recently demonstrated by a test. Two jin. pipes were used, one 
known to carry water with the steam and the other dry steam. 
A flange union was put in each line, and between each pair of 
flanges a diaphragm of thin sheet iron was inserted, pierced by a 
din. hole in the centre. Steam was then allowed to pass through 
both pipes for six hours a day for six weeks. At the end of the 
time the unions were taken apart and the diaphragms removed. 
The hole in the dise exposed to dry steam was unaltered, but that 
in the disc exposed to wet steam had been worn away so much that 
it resembled a key-hole. 


Tuer temperature produced in the oxy-acetylene blow- 
pipe is said to be as high as 6300 deg. Fah. Welding by this 
method is replacing the process of riveting and brazing in many 
instances. The point of the flame is held about jin. to jin. from 
the work. No fluxes are required for iron, steel, and copper, but 
for brasses and bronzes a little borax or boracic acid, moistened 
with water, is used for the purpose of preventing the volatilised 
zinc from being deposited on the joint, and thus preventing a 
weld. Aluminium can be welded in this manner. In general, 
metal plates under jin. in thickness can be welded more cheaply 
than they can be riveted. 


Exposep limestone masorry can, according to an 
American professor, be protected against the influence of impurities 
in the air by spraying the stone with a saturated solution of barium 
hydrate. The solution is sprayed over the surface of the stone a 
number of times, and results in making it harder and denser than 
when it is in its normal condition. The hydrate, when it comes in 
contact with sulphate of lime, is converted into sulphate of barium, 
which is practically insoluble in water, and the lime is converted 
into carbonate of lime by the absorption of carbon dioxide from 
the air. The surface of the stone can, according to the same 
authority, also be protected with ceresin wax, which has a water- 
proofing effect, 





MISCELLANEA. 


Just as we go to press we hear that the dispute in 
the Belfast coal trade has been settled, and that work has been 
resumed. 

For fighting fire in its anthracite coal mines the Dela- 
ware, Lackawanna, and Western Company is using a new form of 
chemical fire engine. 


THE exports of coal from Hull for the week ending 
July 23rd totalled 88,253 tons, against a total of 44,768 tons for 
the corresponding period of 1906. 


For paving, lighting, and cleansing the streets of the 
City of London last year the total sum of £135,853 was paid, 
according to an account just issued. 


Tue Maryport District Council have decided to apply 
for parliamentary powers to allow them to lay the necessary water 
mains, &c., to enable the water supply to be doubled. The cost of 
the works will reach £20,000. 


Ir is reported that a new gem has been discovered in 
California—a clear, transparent blue stone with violet tints, more 
brilliant than the sapphire—which turns bright red under heat and 
resumes its normal shades on cooling. 


Tue Thames Conservancy Commissioners have resolved 
that the engineer be instructed to proceed with borings at an 
expenditure of £500 in order to obtain data as to the feasibility o 
deepening the channel above Gravesend. 2 


Durine June the National Telephone Company opened 
thirty-one new exchanges and added over 4000 new telephone 
stations to its system. The entire system now contains 1351 
exchanges and 428,933 telephone stations, 


THE enginemen employed at the Cumberland Collieries 
have presented the coalowners with a demand for an advance in 
their wages by 6d. aday. Their claim will be considered by the 
Cumberland Coal Conciliation Board at an early meeting. 


L’ Industrie Electrique reports that M. Marcel Dupuy, 
of Tamatave, has been authorised to construct a dam on the river 
Ivondro, the length to be 350ft. and the height 20ft., with the 
object of utilising power of that river to generate electrical energy. 
The authorisation is granted for thirty years. 


Tue Rawtenstall Town Council have decided to apply 
to the Local Government Board for power to borrow £29, for 
providing an electricity generating station at Hareholme, and the 
mains and equipment for a general electricity supply for the 
borough, including a supply for tramway purposes. 


THERE are more coke ovens being erected in the 
Connellsville and neighbouring regions of the United States than 
have ever been known before in the history of the coke trade. The 
number in hand and projected is 7950, and the work on them is 
only restricted to some extent by the difficulty in obtaining labour. 


AvustRo-HunGaRIAN shipping, which occupied the fifth 
place in 1905, has risen above France and Italy to the third place 
with a total of 325.549 tons, or 9 per cent. of the tonnage of the 
port, and has realised an increase of 14,881 tons, the average 
yearly increase for the five preceding years having been 12,357 tons. 


Exectric towing was tried on July 13th on the canal 
of the Lehigh Coal and Navigation Company at Mauch Chunk, 
Pa. A narrow-gauge track was laid along the towpath, and on it 
a 10-ton electric motor truck was operated. This was connected 
by a hawser with a canal boat, and dragged the latter satisfac- 
torily. 

A WIRELESs message has just been sent from the Atlantic, 
over Ireland and England, to Steiglitz, near Berlin, a distance of 
over 500 miles. This record has been achieved with the Poulsen 
system. An apparatus was recently fitted on board the Hellig 
Olav, belonging to the United States Shipping Corporation, of 
Copenhagen. 


Tse Belgian Consul-General at Johannesburg reports 
that the Portuguese Government have voted a sum of 10 million 
francs for important works at Lorenco Marques. viz. :—The deepen- 
ing of a canal towards the sea, at the mouth of Delagoa Bay—the 
canal is nine kilometres long ; and the extension, to a distance of 
one kilometre, of the existing quay. The latter is to be done in 
concrete, necessitating the use of a large quantity of cement. 


An invention is reported to have been made by a 
Spanish engineer, Sefior Pedro Puigjaner, which consists in a 
rotary steam engine, for which it is claimed that it requires 
but one-fifth of the coal consumed by an ordinary engine for 
the same horse-power. It is further asserted that this new 
engine, which can be applied to all purposes for which steam 
power is applied, occupies but one-fifth of the space of the ordinary 
engine of the marine type, and would be therefore much cheaper 
to construct. We should much like to see this engine ! 


Tue bursting of a 20in. water main in the Borough Hall 
district of Brooklyn, New York City, early in the morning of 
July 11th, caused considerable damage to property and an inter- 
ruption of telephone and traction service. According to reports 
the cap at the head of a main blew off, and the water poured into 
the street for nearly an hour before the nearest valve on this main 
could be shut off. Traffic was suspended for some three hours in 
the rush period of the morning. There was apprehension that the 
subway construction at that point might be damaged by the flood, 
but the walls withstood the pressure and remained impervious. 


Tue British Embassy at Tokio reports a decision of 
some importance to British companies doing business in Japan, 
which was recently given in the case of a company whose head 
office is at Hongkong. This company was prosecuted for not com- 
plying with certain regulations of Japanese Company Law, and 
was fined under Article 258 of the Commercial Code, which runs 
4s follows :—‘‘ A foreign company which sets up a principal office 
in Japan, or which makes it its principal object to do business in 
Japan must, even though it is formed in a foreign country, 
comply with the same provisions as though it were formed in 
Japan.” 

THE movement of crude and refinery products from 
Port Arthur and Sabine amounted to 10,744,710 barrels in 1906, 
compared with 10,482,797 barrels in 1905, indicating an increase of 
261,913 barrels. Crude constituted 6,223,628 barrels of the total 
and refinery products 4,521,082 barrels. Of the crude 3,481,940 
barrels went from Port Arthur and 2,741,688 barrels from Sabine. 
Of other grades 3,402,569 barrels went from Port Arthur and 
4,521,082 barrels from Sabine. The total port movement of crude 
as compared with 1905 shows a decrease of 372,078 barrels in 1906. 
The movement of other grades in 1906, compared with 1905, 
shows an increase of 633,990 barrels. 


Durine the year 1906 the total number of British ships 
that entered the port of Philadelphia amounted to 685 with a 
tonnage of 1,537,371 net tons, showing a decrease of eight vessels 
and 18,620 tons. Asin the year 1905 the increase in the number 
of vessels over the year before was 145, with 342,114 tons, the 
present small decrease can hardly be said to show that trade is 
decreasing to any material extent ; moreover, the amount of, cargo 
carried by British vessels from the United Kingdom and her 
Colonies to the port of Philadelphia shows an increase of 91,840 
tons, which demonstrates that the export from the United Kingdom 
and her Colonies to this port is on the increase, and that there 
have been fewer vessels arriving in Philadelphia in ballast than was 
the case the year before. 
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DOUBLE BASCULE BRIDGE AT DUISBOURG 


(Fer description see page 129) 
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whatever can be taken of anonymous communications. 

sar We cannot undertake to return drawings or manuserepts; we must, 
therefore, request correspondents to keep copies. 








DEATH. 
On August 6th, at his home, 35, Balmoral-road, New Brompton, 
Kent, Engineer Commander WILLIAM JAMES ANDERSON, R.N., in his 


46th year. 





J. ©. Jura anv Co., Capetown, Port Blizabeth, Joh 9; 
Bast London, Grahamstown. 
AUSTRALIA.—Gorpon anv Gortcu, Melbourne, Sydney, and Queen-street- 
Brisbane, de. 
MELVILLE AND MULLEN, Melbourne. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Gorpon anv Gorcn, Cuba-street Bxtension, Wellington, 
and Bedford-road, Christchurch. 

Upton anv Co., Auckland; Craia, J. W., Napier. 
CANADA.—Monrreat News Co., 386 and 888, 8t. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

SEYLON.—WwavartNa AND Oo., Colombo. 
JAMAICA.—SoL_gs anv Cockina, Kingston. 
STRAITS SETTLEMENTS.—KE ty anp Watsu, Limirsp, Singapore. 


Subscriptions received at all the Post-offices on the Continent. 








SUBSCRIPTIONS. 


Tage Enoineer can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 


C.rora Reapino Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of. two shillings and sixpence per annum 
will be made. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Su bers paying in advance at these rates 
will receive Taz Enornger weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Taz Encinger, and 
accompanied by letter of advice to the Publisher. 


Tun Parer Corres. 
Half-yearly .. 20 188. Od. 
early .. £1 168. 0d. 


Taick PapsRr Copies. 
Half-yearly sa 8d. 
Yearly .. .. .. £8 Os. 6d. 
e difference to cover extra postage). 


ADVERTISEMENTS. 


The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Five o’clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing Department of the 


Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tak ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 
Telephone—No. 13352 Central. 








PUBLISHER'S NOTICE. 





** 


«” Jf any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the Paper is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
this office. 








CONTENTS. 





Tug Enoinerr, 9th August, 1907. PAGE 
New Entrance Cnansew at Sr. Nazaire. (Illustrated) .. .. .. 127 
New Tyvek or Great WESTERN Express ENGINE: AN EvoLurion. 
St) Sa ae aes re ~- <. n07kan 
New Bascuce Bripce at Duisnours. (Illustrated) 129 
Tue Institution OF MECHANICAL EaGINEERS .. .. 130 
LITERATURE << ee > - 182 
Dockyarp Norks .. 133 
Le ee ee ee ae ee 134 
Sea Derence Works at Hornsga. (Illustrated.) .. 134 
Tue BRITISH ASSOCIATION... .. .. 2. oc oo os 136 
Rattway MATTERS .. .. .. 137 
NoTEs AND MEMORANDA = ae 137 
MISCELLANEA .. 137 


Leapine ArticLes—Marine Propulsion—Civil Engineers and Diving 139 
Engineering and Science me eae ee ae ere eee 
The Protection of the Sea Coast—The London Traffic Problem— 

The Naval Review wai. 40) ce; Lae, ex see “fae Nees Yeu e 

MEAMOMMIEEM MRED. CAMAL oo. 5 <.5 ac ce ike wo 0s ce 

ELECTRICALLY-DRIVEN SHEARING MACHINE. (llustrated.) .. 

Two New Woopworktne Macurinss, (Illustrated.) “09 

SreeL Link Bett. (Illustrated.) .. .. .. .. .. 

Tue River Mersey Ba bs laws 

AMERICAN ENGINEERING NEWS at, dat mae 

AN Automatic Lupricator. (Illustrated.) .. 

!'He BRITISH ASSOCIATION—ADDRESS OF PRESIDENT 

LatCMES AND TOrAs, THUG. 5 ce. co cc cw ve. ca ae 

A DeRkELict SoOMERSETSHIRE RaiLway* (Illustrated.) .. .. .. 

AN ELECTRICALLY-CONTROLLED SINGLE-LEVER TESTING MACHINE AND 

SomME Torsion Txsts. (lIllustrated.) .. is ee . 

Norges FROM GERMANY .. .. .. . 

AMERICAN NoTEs .. .. ° 

ERPIUO RO ONION. oS oes os. ee cc SG ds Seen acs va © ce 

LETTERS FROM THE PRovINcES—The Iron, Coal, and General Trades of 

Birmingham, Wolverhampton, and other Districts—Notes from 
_ , Lancashire—Sheffield District—North of England : 
Notes from Scotland—Wales and adjoining Counties .. 

NAVAL ENGINEER APPOINTMENTS .. .. .. 

Bartisu Patent SPECIFICATIONS. CT ee 

SELECTED AMERICAN SPRCIFICATIONSs (Mlustrated) Pinar’ ae’ ae 


ceive sors oka! el 


oF Section ‘““G” 





142 














THE ENGINEER. 








AUGUST 9, 1907. 





Marine Propulsion. | 


For several years marine propulsion, alike in 
theory and practice, remained stagnant. Hundreds, 
if not thousands, of triple-expansion engines were 
built, all precisely alike as regarded the principles 
involved, and differing in details of construction 
more as a result of the caprice of the designers 
than from any hope of getting more economy 
or increased durability. In boiler engineering the 
daily routine of manufacture remained the same. 
Some spasmodic attempts were made to introduce 
water-tube boilers, but they came to nothing. It is 
understood, of course, that we are not now writing 
about warships; we deal only with the gigantic 
mercantile marine of Great Britain. The extended 
adoption of the Howden system, and the rise of 
pressure from 1601b. to 2001b., or even 220 Ib. in 
Scotch boilers, measured the change which had 
taken place in the production of steam. The first 
evidence that finality had not, after all, been 
reached, in spite of appearances, was supplied by 
the tentative adoption of the turbine on the Clyde. 
Then The Queen was built for Channel service. 
Various other small or comparatively small turbine- 
driven ships followed. The Carmania marked for 
the moment the culmination of the turbine as a 
marine engine, but only for the moment. The 
Lusitania and Mauretania eclipse all that has 
hitherto been attempted at sea. The Lusitania has 
not made a voyage, and yet a new departure has to 
be recorded, namely, that combination of the 
reciprocating and the turbine engine which we 
announced in our last impression. The curve of 
progress has certainly turned sharply upwards of 
late, and we may well ask ourselves what the 
change means, and what is to be gained by a 
departure from the path which has been so well 
beaten. 

Two questions present themselves for answers. 
In the first place why has the turbine taken the 
place of the reciprocating engine? and, secondly, 
why is it possible that it in turn may be superseded 
by a combination of both systems? The first 
question supplies a problem not easily solved. It 
has been abundantly proved that the turbine is 
not more economical of coal than the reciprocating 
engine. There are bad turbines and good turbines, 


| just as there are bad and good piston engines ; but 
| there is nothing to choose between them when each 


is the best of its kind. As to first cost little 
information is available. The turbine, taken by 
itself, is cheaper than the reciprocating engine ; but 
we suspect that comparing the machinery, as a 
whole, of the Carmania with that of the Caronia, 
for example, including all auxiliaries and fittings, 
the cost has been much about the same. There is 
no saving in floor space effected by the turbine, nor 
in weight, and the value of the space above the 
engines is dubious. It must not be forgotten that 
there is an entirely unpublished mass of knowledge 
in existence concerning the relative cost to the 
makers of various types of marine engine. When 
results, so far as the shipowner is concerned, are 
about the same, the question of makers’ profits will 
go far to settle the popularity or the reverse of any 
particular type of machinery. It suffices to men- 
tion this. We may proceed, after what is in a way 
a digression, to consider mechanical conditions 
favouring either type more or less than the other. 

It is claimed that the turbine being equal to the 
reciprocating engine in all other respects, has para- 


| mount advantages in the shape of less cost for 


upkeep and the suppression of vibration. So far there 
is no information available concerning the first point. 
What the shore gang has to do in the matter of 
Atlantic liners few know outside a limited circle, the 
ceatre of which is the superintending engineer’s 


joffice. Is there or is there not less vibration? 
Apparently there ought to be none. The engines 
at all events are guiltless; but how about the pro- 
pellers? Among passengers varied opinions 
are expressed. For the most part their variations 
in experience appear to depend on the position of 
the cabin in which the voyage hasbeen made. The 
advocates of reciprocating engines maintain with 
unshaken faith that if properly balanced and fitted 
with suitable screws, boats propelled by them are 
just as free from vibration as any turbine vessel. 
Our own experience does not quite support this view. 
It is certain, however, that vibration is a very com- 
posite affair, due to more causes than one. 
Ostensibly, then, there is no overwhelming evidence 
in favour of the turbine, outside the fact that 
turbines representing nearly 400,000 horse-power 
are at sea or being built. That may perhaps 
come in time. There may, for example, be less 
racking of the hull, less stress and strain in stern 
tubes, no harmful racing in heavy seas, a large 
saving in the cost of oil, reduced chancez of break- 
ing shafts, and so on, which may in the aggregate 
build up a splendid case for the turbine; but the 
building up is absolutely a thing that takes time. 
Reasoning, if not experience, is altogether in favour 
of the optimistic view of the course of events, and 
no doubt this has largely to do with the popularity 
of the new system. 

In one repect, however, the turbine is conclusively 
at a disadvantage. It cannot be reversed. Various 
inventors have been hard at work to design a 
reversible turbine ; so far, nothing of the kind has 
found its way into a ship. The result is that one 
or more reversing turbines have to be fitted. These 
run idle during a voyage, and are only employed for 
a few hovrs at atime. They add to first cost, and 
they take up much space. This is no doubt a 
principal reason for the White Star combination of 
reciprocating engines and turbines. But there is 
more than this. There is every reason to conclude 
that the combination will give the most economical 
system of propulsion ever put into a large ship. 
Quadruple-expansion engines, working with 220 lb. 
steam, will develop a horse-power for 1:25 lb.’ of 
good coal per hour in regular work. The pressure 
in the low-pressure cylinder when the exhaust port 
opens will be about 101b. absolute, a little more 
if the engines are being driven. The back 
pressure in this cylinder will be quite 5b. 
absolute, and probably nothing that can be done 
in the way of increasing the vacuum could possibly 
diminish the loss which this back pressure repre- 
sents. But a well-designed turbine will run with a 
back pressure not greatly exceeding that in the 
condenser, say, 1-51b., and the turbine as an auxili- 
ary to the reciprocating engines ought to prove of 
very great value. The low-pressure cylinder may 
be regarded as determining the final limit of 
pressure, which is always about the same; as boiler 
pressure augments more cylinders are added. That 
is to say, the height of the diagram is increased, 
not the length of toe. The addition of the turbine 
effects this lengthening. It may be urged that the 
weight of the machinery will be considerably aug- 
mented. This is not necessarily true. The recipro- 
cating engines will no doubt exhaust into the turbine 
at a pressure sufficiently high to enable it to develop 
one-third of the total power. They will be smaller 
and lighter than they would be if the ship were 
driven by two propellers instead of three, and in 
the end the result will be the same. The virtual 
back pressure will be reduced by some 60 per cent., 
and this at the same time that therange of tempera- 
ture in the low-pressure cylinder will be minimised. 
All the advantages of a very high vacuum will be 
secured without its frigorific drawbacks, because 
the turbine knows nothing of initial condensation 
after it has been fully heated up. In most single 
screw ships there is plenty of room to fit a turbine ; 
and even in big tramps, which are very far from 
being uneconomical steam users, we may yet find 
a single turbine interposed between the low-pressure 
cylinder and the condenser. The more carefully, 
indeed, we consider this new departure, the more 
excellent does it appear; for not only is it mechani- 
cally right in that it leaves the reversing powers of 
the engines untouched, but it is thermodynamically 
right io that it introduces conditions of steam using 
which make for maximum efficiency. 


Civil Engineers and Diving. 


Tue descent into the depths of the sea of a man 
clothed in a diving dress possesses for the average 
person a sort of fascination, and is regarded by 
most people, including many civil engineers, with 
no little awe. The act of diving, protected by the 
rather dreadful looking suit commonly worn in 
such operations, is looked upon by the public and 
engineers generally as a thing only to be attempted 





by one who has heen trained by long experience in 
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the work, and has devoted his lifetime to exploring 
the depths of the sea. Such men are of necessity 
drawn almost entirely from the classes which pro- 
duce the skilled workman, sailor, or fisherman, and 
however confident they may be, and often are, as 
divers, and in exercising one or more skilled handi- 
crafts under water, they are not, in the usual sense 
of the term, engineers. There is another class, 
unfortunately a very limited one, of professional 
engineers who have availed themselves of oppor- 
tunities occurring from time to time in their pro- 
fessional experience to accustom themselves to 
diving. Among the many civil engineers engaged 
in connection with sea and river works there are a 
few who are competent divers, even in water of 
considerable depth. It is quite unnecessary for 
such men to be skilled in actual handicraft under 
water, but to be able to examine personally the 
conditions existing, and to satisfy themselves that 
work carried out by their subordinate workmen has 
been properly done is a matter of immense import- 
ance upon which too little stress is often laid. In 
the Royal Navy the advantage of having a certain 
number of commissioned officers competent to make 
examinations in diving dress is becoming recognised. 
In days gone by it was very rare indeed for any 
but specially trained ratings of seamen and petty 
officers to make descents; but latterly a number of 
commissioned officers have qualified themselves for 
such work. 

Cases of important submarine engineering works 
having been carried out at the cost of many 
thousands of pounds without examination of any 
kind by a qualified and responsible engineer are, 
unfortunately, very numerous, and there is no valid 
reason why this should be so. We do not wish to 
cast any aspersion on the competence and care of 
the professional working divers; most of these men 
are highly trained workmen, and thoroughly trust- 
worthy so far as their knowledge goes. But no engi- 
neer, having due care for the work executed under 
his direction on land, would neglect to examine the 
foundations and the progress of the work from time 
to time either personally or by some competent 
professional deputy; he would consider himself 
negligent in his duties if he permitted his masons 
or carpenters or smiths to carry out the several 
portions of the work without any supervision on 
his part. It is equally important, and even more so, 
that, in submarine work, when the difficulties to be 
contended with are so much greater than on land, 
and the opportunities for slurring work, not to say 
scamping it, are so many, thorough and personal 
examination should frequently be made by the 
engineer immediately responsible. Instances have 
come to our notice where deplorable results have 
followed the neglect of such precautions. We call 
to mind one example where the whole of certain 
underwater outfall works had to be taken up and 
reconstructed, involving the expenditure of a 
large sum in excess of the original contract 
amount. We say without hesitation that, had 
a competent engineer willing to dive been em- 
ployed to supervise the work in this instance, 
none of the difficulties which followed the 
first construction would have been met with. This 
is only one instance of the results attending the 
neglect of the precautions which should be taken 
in executing submarine works. 

It may be said that it is unreasonable to expect 
civil engineers to undertake a work which is 
regarded as dangerous, and may result in injury to 
health, besides requiring exceptional training and 
experience. In reply, we say that diving, in the 
case of a young, healthy, and vigorous man, is not 
particularly dangerous, need not result in injury to 
health, and certainly does not require long ex- 
perience or exceptional training. A young man— 
say, on the junior side of forty—with good lungs 
and a sound heart, and possessing a cool head, can, 
after two or three lessons at the hands of an 
experienced diver, descend to moderate depths 
and do all that is likely to be required of 
him without inconvenience to himself and 
with an infinitesimal degree of risk. We do 
not say that precautions are not necessary, 
and, naturally, care must be exercised; but for 
depths up to 40ft. or 50ft. there is no reason why 
anyone physically sound should not dive with 
safety. We have referred to precautions, and it 
may be well to mention some of them. ‘In 
the first place, no one should be permitted to dive 
even in shallow water without first being medically 
examined and producing a certificate of physical 
fitness. Secondly, a beginner should never go down 
without an experienced diver being in readiness to 
descend to his assistance in case of need. Thirdly, 
the appliances must be suitable and in efficient 
condition, and the linesman, on whose care and 
attention the safety of the diver depends, must be 
trustworthy and experienced. Lastly, the young 
diver must not remain below for too long’a period 





at one time, nor must he ascend or submit him- 
self to decompression too rapidly. In the case of 
descents to considerable depths, such as 7O0ft. to 
100ft. and more, very careful precautions must be 
taken. In no case should a non-professional diver 
descend to a great depth, unless accompanied by 
an experienced working diver, and the same 
observation applies in cases where there is any 
likelihood of the air pipe or lines becoming 
entangled in wreckage or among piles or similar 
obstructions. In deep diving it must ever be 
remembered that slow decompression is an abso- 
lute necessity if injury to health is to be avoided. 
Two-thirds of the disease and ill health suffered 
by professional divers is probably due to insuffi- 
cient attention to slow decompression after 
descents to considerable depths, and to neglect 
of the usual precautions, such as taking rest 
and avoiding chills immediately after ascending. 
It is well known that the life of the professional 
diver is not usually a healthy one, and that such 
men are not as a rule long lived ; but these circum- 
stances are due to the constant practice of diving, 
and, too often, to the neglect of precautions. Occa- 
sional diving, and for short periods at a time, 
which is all that is ordinarily required of the civil 
engineer, need not result in any detriment to 
health. Engineers frequently descend to depths 
up to 115ft. without the slightest inconvenience or 
injury to health. Young engineers who may be 
engaged on works where diving operations are in 
progress should not fail to take advantage of the 
opportunities to familiarise themselves with such 
work. By sodoing they will gain useful experience 
which they may be able to turn to advantage later 
in their professional careers. We have no hesitation 
in saying that no engineer should be appointed as a 
resident to superintend the construction of works 
involving diving operations unless he be competent 
and willing to dive himself; or, at any rate, has the 
assistance of a competent engineer who is prepared 
to do this work for him. 


Engineering and Sclence. 


THE presidential address of Dr. Sylvanus P. 
Thompson, Section G, British Association, lends 
itself to division under three principal heads, 
namely :—The influence of science on engineeering ; 
the influence of engineering on science; and the 
education of engineers. Dr. Thompson handled 
these subjects in a broad-minded fashion, which we 
may say without offence manifested a valuable 
change in the opinions of men who are professors 
first and engineers a long way afterwards. His 
frank admissions that science is under deep obliga- 
tions to practical men make pleasant reading. The 
entire address, indeed, gives promise of better things 
to come. It goes to show that the true relation 
between theory and practice is at last being under- 
stood; and a recognition of the fact that mathe- 
matics and research are after all merely tools by 
which to attain results which are matters of entire 


indifference to some men who see nothing desirable | 


in the development of arts or manufactures, and are 
satisfied with the mere possession of these tools 
without any desire to utilise them. 

While we willingly admit that Professor Thomp- 
son has cut himself away from some mischievous 
old conceptions of the purport and value of pure 
science, we must add that even now he scarcely 
gives engineers theirdue. He speaks generously of 
the action and interaction of science and its applica- 
tion, but he does not attach sufficient weight or 
importance to influences, which he does not appear 
to appreciate at their full value. The first men to be 
brought into direct contact with the forces of nature 
were those who had to deal with them directly. It 
has been an old taunt that practice has stood in the 
way of scientific progress. But the history of 
science abundantly proves that the steady pro- 
nouncement of science that progress along a par- 
ticular line was impossible has done more to 
retard it than anything that the unscientific man 
could effect. Indeed, if we read history, even very 
recent history, with care, it will be seen that 
little has been accomplished by the man of pure 
science on his own initiative. To take an instance 
supplied ready to our hand by Dr. Thompson: “ Of 
the laws of heat men were profoundly ignorant 
until the invention of the steam engine compelled 
scientific investigation; and the new science of 
thermodynamics was born. Had there been no 
industrial development of the steam engine, is it at 
all likely that the world would ever have been 
enriched with the scientific research of Rankine, 
Joule, Regnault, Hirn, and James Thomson ?” 
There can, of course, be no answer to this question 
but that which the speaker had in mind. We may 
go a little further, and add that the theory of the 
steam engine, as exemplified by the practice of 
James Watt, or Woolf who invented the com- 





pound engine, was so far complete that "no 
subsequent inventor or investigation has been able 
to make it more valuable to the world. 

Maximum economy, Watt taught, must be sought 
in keeping the cylinder as hot as possible and work- 
ing the steam expansively. Thermodynamics as a 
science had no existence when Watt laid down 
these laws, and thermodynamics have not since 
helped us to anything better, in so far as the steam 
engine is concerned. Indeed, it is a patent fact 
that men of pure science have actually stood in the 
way, and ridiculed as dreams the labours of in- 
ventors and engineers who, nevertheless, were work- 
ing revolutions in steam engineering. Thus, it was 
argued that inasmuch as theory showed—and quite 
correctly from one point of view—that steam could 
be expanded as well in one cylinder as in two, 
nothing was to be gained by compounding. The 
injector was called a delusion equivalent to perpetual 
motion. Later on it was maintained that a steam 
turbine could never be more than a toy, because the 
waste of power must be enormous. At this moment 
the heating of feed-water with live steam and 
thermal storage, are held to be entirely useless 
devices, although facts have proved to demonstra- 
tion that they are direct and important coal savers ; 
and no one, so far, has been able to tell us what 
steam is, to explain the true inwardness of its 
formation, or to account for many puzzles and 
anomalies which ebullition and condensation present 
for consideration by those who favour pure scientific 
research. Professor Thompson’s cordial recogni- 
tion of the present-day relations of the engineer 
and the man of science is all the more pleasant, 
valuable, and reassuring in that utterances of the 
kind are so seldom heard. 

Nor is it in heat engines alone that practice has 
effected as much as science? Even in electricity 
and its applications the engineer has done work of 
enormous importance, very frequently arriving by 
direct experience at results the accuracy of which 
the mathematician could only confirm subsequently. 
We may cite, for example, that which for lack of a 
better name may be termed the momentum of an 
electric current, a thing the existence of which 
was scarcely suspected until it was demonstrated by 
the phenomena attending the transmission of in- 
tense currents over considerable distances. There is 
good reason to believe that some most valuable 
discoveries have been the result not of scientific 
research, but of haphazard experiments made by 
men who had little scientific training. In one word 
no greater mistake can be made than the exaltation 
of either theory or practice at the expense of the 
other. They must work hand in hand. The first 
strides were made without the aid of science, using 
the word in its modern sense. Up to the present 
science has not been the pioneer, but she has 
followed and built cities in [the clearings made by 
engineers. Whether she will play a different and 
more complex part in the future remains to be 
seen. 

For the brief concluding portion of Dr. Thomp- 
son’s address we have nothing but unqualified 
praise. It is a thoroughly outspoken statement of 
the true relation of mathematics to engineering. 
Take such statements as the following, speaking of 
the man who teaches :—‘t Were he a heaven-born 
senior wrangler, he is the wrong man to teach 
mathematics if he either despises or is ignorant of 
the ways in which mathemathics enter into engineer- 
ing.” And, again, ‘‘ When the student loses grip of 
the physical meaning of his equations, and regards 
them only as abstractions, or groupings, of symbols, 
woe betide him. His mathematics amount to a 
mere symbol-juggling. That is how paper engineers 
are mude. Better a living Whitworth scholar 
than a dry-as-dust Cambridge wrangler.” He 
concludes with a short account of the recom- 
mendations of the Institution of Civil Hngineers’ 
Committee on Education, which are in many 
ways good, in most ways excellent. It is 
to be regretted, however, that the President of 
Section G, speaking largely, and in a sense toa 
world-wide audience, made no reference to the 
student himself. He has dealt with him as though 
he were a receptacle to be filled up with knowledge. 
He indicates what should be put into the receptacle, 
but he takes no account of the fitness of the recep- 
tacle to receive it. A crying want of the day is the 
provision of some method of selection. Men go into 
all professions who would do better in some other, 
or in none at all, and this is, unfortunately, 
peculiarly true of engineering. There are men who 
are as incapable of acquiring any intelligent useful 
knowledge of mathematics as they are of painting 
a fine picture, or making a great speech. Granting 
that Professor Thompson is right in his estimate of 
mathematics, how would he deal with a student of 
the incapable kind ? 

The question is one on which information is much 
wanted. We can call to mind the pregnant utter- 
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ance of an eminent teacher—dead now some years 
—who was asked about the progress of his classes. 
“J turned out last year over 500,” he replied. 
« But,” said his questioner, ‘there can be no 
demand for so many.” ‘That does not matter,” 
was the reply ; “they won’t affect the profession ; 
they are mostly duffers.” It ought to be possible 
to ascertain within the first few months whether a 
student does or does not possess the necessary 
mental, and, we mwy add, bodily qualifications, and 
to act accordingly. To persevere may be in many 
cases only to waste a parent’s money, id ruin the 
whole life of a young man. We crn site many 
firms who act rigorously on this principle, retaining 
only the fittest. Is it not possible for the science 
college to do the same thing? No doubt incapacity 
is soon detected, and brings punishment of a kind. 
But failure to pass examinations is not enough. 
The demonstrably unfit should be rejected instead 
of bing suffered to continue wasting their lives in 
the negligent and incompetent pursuit of an object 
which they can never attain. The generally recog- 
nised fact that a university only turned out really 
high-class graduates would enormously enhance its 
reputation and that of the men who had been taught 
within its walls. 


The Protection of the Sea Coast. 


We publish in this issue a description of certain 
protection works recently carried out by the Urban 
District Council of Hornsea, a small seaside town 
on the Yorkshire coast. The works have been 
eminently successful in achieving their object of 
protecting the cliffs from erosion, and raising the 
foreshore levels by the accretion of beach material, 
and are interesting as an example of a type or 
system of foreshore protection especially suited to 
the physical conditions of the locality. In our 
issue of March Ist we illustrated and described 
another series of protection works carried out in 
Holland under M. de Muralt, an engineer of the 
Dutch Corps des Ponts et Chaussées. The 
system adapted in the latter case is totally 
different from that found so successful at Hornsea, 
and yet, to all appearances, it is efficient, and has 
given very satisfactory results. The explanation of 
this lies in the fact that the physical conditions of 
the two coasts are entirely dissimilar. The Holder- 
ness coast of Yorkshire has a comparatively steep, 
short beach fronting cliffs of argillaceous material, 
with deep water within a very short distance of 
low-water mark. In such circumstances the varia- 
tions in the beach levels are often serious and 
sudden. The beach is drawn down towards low 
water during gales from one direction accompany- 
ing high tides, and, perhaps, made up again a few 
days later on a change of wind recurring. On the 
other hand, the coast line of Holland and Belgium 
is generally flat, with long, low, sandy foreshores, 
with a considerable distance between high and low- 
water marks, and with shallow water extending a 
long way out. On such a foreshore the changes in 
level, due to accretion or depletion, are slow and 
gradual ; no sudden, if temporary, falls in the beach 
levels have to be provided for, and walls and 
groynes constructed to protect the dunes and 
accrete sand need not be so deeply founded as is 
necessary in the case of a foreshore such as that at 
Hornsea. A revetment of the form adopted by M. 
de Muralt in the island of Shonwen, with its 
foundations laid at the depth of a foot or two below 
sand level, would be utterly useless at Hornsea ; 
and, on the other hand, a sea wall of the type 
designed by Mr. Douglass for the Yorkshire coast, 
and groynes so deeply founded in the beach, are 
unnecessarily substantial for a stretch of coast 
similar to that which forms the greater part of the 
littoral of the Low Countries. 

The conditions affecting the design of a wall 
differ so materially that every case must be con- 
sidered on its merits, and provided for accordingly. 
Generally speaking, walls having a sloping face are 
used in Holland and Belgium, whilst the vertical, or 
nearly vertical, face is more common inthis country. 
Undoubtedly the immediate effect of the construc- 
tion of a wallis detrimental to the beach in front of 
it, although it affords needed protection to the cliff 
or banks behind. The wash of the waves along the 
face of the wall and the return from it result in the 
scouring of the beach material in front. Thus the 
construction of a sea wall ona sand or shingle fore- 
shore is in itself calculated to bring about the denu- 
dation of the beach, and the wall may become before 
long the agent of its own destruction. Whilst the 
wall will prevent the erosion of the cliffs in rear, the 
beach in front of the wall must be protected and 
conserved by the construction of suitable groynes. 
Just as a sea wall cannot in itself be regarded as 
an efficient protection for a foreshore, so groynes, 
however effective they may be in collecting travel- 
ling material, will not in all cases prevent the waves 





reaching the toe of the cliff or bank, and eroding it 
toa greater or less extent. A combination of the 
two forms of shore protection is generally desirable. 
The conditions of littoral drift and other physical 
characteristics of foreshores vary so much that it is 
absurd to attempt the application of any one form 
of structure or system of groynes to all parts of 
the coast line. 

In general, light, low groynes are suitable on flat 
sandy foreshores which are not exposed to sudden 
and extensive changes of level, while substantially 
built structures of timber or other material deeply 
founded are required on beaches subject to violent 
fluctuations in level. Many of the failures attend- 
ing the application of the former class of groyne 
have been due to lack of foundation and holding 
power in the beach. In certain situations, especi- 
ally on steep beaches, there is considerabie risk of 
the shingle, both on the windward and leeward 
sides of a groyne—but especially on the latter— 
being temporarily scoured away to a level below 
that of the lowest plank, thus allowing the beach 
to escape under the groyne to leeward, and often 
resulting in wreckage of the structure. Sheet 
piling, driven for a suitable distance into the 
beach, obviates to a great extent the risk of 
undermining, and enables the groyne to withstand 
the temporary effects of denuding gales, and much 
loss of material by drift to leeward. Most of the 
numerous failures and disappointments attending 
attempts at foreshore protection are, we fear, due 
to lack of experience and knowledge on the part of 
the authors of the schemes, resulting in the appli- 
cation of unsuitable means to secure the desired 
ends. 


The London Traffic Problem. 


A FORTNIGHT ago we called attention to the 
action of the London County Council in approach- 
ing the Government with a view of urging the con- 
stitution of a London Traffic Board. Since then 
the announcement has been made that the Board 
of Trade are about to constitute a special temporary 
branch .for the purpose of dealing with matters 
relating to London traffic so far as they come within 
the scope of the Board. The new branch will be 
under the direction of Colonel Sir Herbert Jekyll; 
K.C.M.G., now assistant secretary in the Railway 
Department of the Board, than whom no more 
suitable official could be found to direct the affairs 
of the Department. The constitution of the new 
department has been under consideration for some 
time. The Government, judging from the recent 
remarks of the President of the Board of Trade, 
view with favour the formation of a London Traffic 
Board, but apparently the pressure of other 
business and political exigencies have prevented 
and still prevent the introduction of such a measure. 
The new department is intended merely as a stop- 
gap to deal with questions affecting London traftic 
until the Traffic Board can be constituted. It will 
have, of course, no greater powers than are now 
conferred upon and exercised by the Board of 
Trade, and will, in fact, merely take out of the 
jurisdiction of the existing Railway Department all 
those matters concerning London railways and 
tramways which hitherto have been dealt with as 
part of the railway and tramway system of the 
country. In this respect, and this only, the forma- 
tion of the new department may be regarded as a 
mixed blessing, for it will, we fear, have the effect of 
postponing the action of the Government with refer- 
ence to the greater and more powerful Trattic Board 
contemplated by the Royal Commission Report 
of 1905. The department will have none of those 
special powers and duties which the Commissioners 
recommended should be conferred on the new 
authority. The Commissioners were unanimous 
in their recommendation as to the formation of a 
Traffic Board, and it is remarkable with what 
unanimity their proposals were received by London 
authorities and the public generally. Even tbe 
London County Council—usually jealous of any 
threatened or imagined encroachment on their 
powers—have conferred their blessing on the find- 
ing of the Royal Commissioners and their proposal 
to constitute a Traffic Board. Such unanimity is 
altogether exceptional, and indicates that the diffi- 
culties the Government would have to face in passing 
a measure constituting a Traffic Board would be 
infinitesimal as compared with the trials and tribu- 
lations attending the birth of a Port of London Bill. 
The need for some competent authority to control 
and co-ordinate the traffic and means of locomotion 
in the metropolis, and to consider and advise upon 
all new schemes of transport affecting London, is 
growing more and more pressing every day. It 
will be unfortunate if the Government of the day 
see in the new branch of the Board of Trade the 
means of evading their responsibilities and an 
excuse for the further postponement of not only 





consideration of, but action in reference to the 
London traffic problem. 


The Naval Review. 


Most of our readers have felt the glow of 
patriotic pride which sometimes thrills the veins 
even of the most phlegmatic of us, and many have 
had the opportunity of witnessing the thunderous 
charge of a brigade of cavalry, or a few batteries of 
guns across Laffan’s plain. But the opportunity 
of seeing a huge British fleet under the eyes of its 
sovereign is a rare and certainly much-to-be-prized 
spectacle. Of late there has been much controversy 
raging around the disposition of the units compos- 
ing the naval strength of Greater Britain. With 
that we have nothing to do, except to remark that 
never before has this country been able to present 
for its monarch’s inspection such an array of war- 
like engines without drawing in the least detail on 
the fieets appointed to special duty in the Channel, 
the Mediterranean, or the Atlantic. By the courtesy ~ 
of the Admiralty we were invited to join the party 
which, under threatening skies, left Victoria on 
Saturday morning to join H.MS. Magnet, a 
special service vessel placed at their disposal to 
witness the review in the wake of the Royal pro- 
cession. A mere description of the long lines of 
floating fortresses would be a work of supererogation, 
as we have from time to time given full illustrations 
of these sentinels of the sea. But it is only right 
to place on record the feeling of impregnable 
strength which the seemingly interminable series of 
fighting units created. In past reviews we have 
seen the fleet far gayer in colour; there has been 
more white and gold, and possibly to the casual 
observer the fleet presented a more gallant appear- 
ance. But to the thoughtful mind those long serried 
ranks of grim leaden-grey painted ships presented a 
picture whose beauty lay in its stern suggestion of 
underlying strength. Surely his Majesty could 
judge as he listened to the spontaneous cheers of 
his blue jackets that the spirit which had permeated 
the heroes who had stood behind the guns of the 
stately old Victory, which lay at rest behind him in 
Portsmouth Harbour, is still the feeling of the men 
who work the guns or feed the furnaces of his fleet 
to-day, and however soon the call may come, that 
there will be an unanimous response that every man 
will do his duty. 








MANCHESTER SHIP CANAL. 





MancuestTer has reason to congratulate herself upon the 
continued progress which her great Ship Canal undertaking 
is making. According to the report for the half-year ended 
June 30th last, the weight of toll-paying merchandise 
which passed over the canal during the period amounted 
to 2,403,792 tons, of which 2,271,583 tons was sea-borne 
traffic. Compared with the corresponding period in 1906, 
the quantity of toll-paying sea-borne merchandise im- 
ported and exported by means of the Ship Canal showed the 
extremely satisfactory increase of 158,770 tons. The finangial 
aspect is becoming interesting. The receipts showed the 
increase of £15,157, while the working expenses were only 
augmented by £827, thus leaving a net increase of £14,330 in 
the profit. In capital receipts the issue of £34,026 of pre- 
ference stock to the Corporation of Manchester in discharge 
of arrears of interest to December 31st, 1906, has been entered 
as a receipt on capital account. In capital expenditure this 
amount of £34,026 has been transferred from the debit of net 
revenue and charged as expenditure on capital account in 
accordance with the Manchester Ship Canal (Finance) Act, 
1904. The other expenditure of capital during the half- 
year amounted to £47,428, after deducting £156, the prc- 
ceeds of sales of plant. The total expenditure on capital 
account amounts to £16,567,881, leaving a balance to credit 
of £108,809. 

The Ship Canal revenue receipts amounted to £248,333, 
and the expenditure tc £134,708, leaving a credit balance of 
£113,625. The profit of the Bridgewater department was 
£17,408. The balance carried to net revenue account was 
therefore £131,033. After deducting £135, the debit on 
general interest account, there was an available balance of 
£130,898, which was distributed as follows :—Interest upon 
the first and second mortgage debentures, £44,743; interest 
upon the debenture stock, £3500; interest upon the mortgage 
of surplus lands, £1000; rent of transit shed, dock No. 8, 
£3180; rent of dock No. 9 and transit sheds, £12,500; and 
the remainder, £66,025, to the Corporation of Manckester on 
account of interest on the debentures they hold. The reserve 
fund, after debiting the expenditure to date on the Warrington 
litigation, stood at £19,300. 

It will be observed that the profit on the Bridgewater Canal 
department shows a steady decrease, but this is not a matter 
for regret, as far as the Manchester Ship Canal authorities are 
concerned, as the bulk of its revenue is derived from competi- 
tion with the Ship Canal. According to the engineer’s report, 
the deepening of the length of the canal from Latchford to 
Irlam — a distance of over seven miles—has been completed, 
while the deepening between Barton Locks and Manchester 
has made steady progress, and is being vigorously continued. 
The new work on the canal is practically limited to the 
extension of jetties at Irlam Locks by means of ferro-concrete 
caissons. With a view to providing a further supply of water 
for the Manchester Docks, arrangements are being made to 
provide a pumping plant to be ready for next summer. This 
will divert a further supply of water equivalent to 5,000,00U 
cubic feet per twenty-four hours from its present inlet at 
Mode Wheel. The company intends to make use of internal 
combustion engines and centrifugal pumps for the purpose, 
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ELECTRICALLY-DRIVEN SHEARING MACHINE. 


A LARGE motor-driven high-speed shearing machine,’capable 
of cutting mild steel plates gin. thick and 10ft. wide, has 
recently been’constructed by J. Rhodes and Sons, Limited, 
Grove Ironworks, Wakefield. The accompanying illustration 
will serve to show that the principal features of' the*smaller 
machines‘have been retained,‘but the design of the, bottom 


TWO NEW WOODWORKING TOOLS. 


ALTHOUGH timber is rapidly*being replaced by steel in rail- 
way vehicle construction, its employment in this branch of 
railway engineering cannot yet be dispensed with altogether, 
and woodworking machinists still find scope for their 
ingenuity in devising tools to economise or replace hand 
labour. Messrs. Thomas Robinson and Son, Rochdale, have 











ELECTRICALLY DRIVEN SHEARING MACHINE 


bore holes up to%3in.‘diameter through 16in. material. The 
mortising is performed by means of a square hollow chisel 
with an internal revolving auger. Both are mounted on a 
vertical slide, which has movement vertically through the 
medium of a crank disc and connecting-rod driven by 
machine-cué gearing. It has an automatic cut-off at the 
top of each stroke, or if desired, the knock-off motion can be 
thrown out of gear, and the working rendered continuous, 


| The ram has three-feed speeds, and the length of stroke 
| can be varied up to 7in. 


It is adjustable also in a vertical 
direction to suit various depths of timber and mortises. 


| The complete boring and mortising headstock is capable of 
adjustment across the face of the timber by means of a 


hand-wheel, worm and pinion. In order to save labour in 
marking out previous to boring, stops are provided for 
regulating the positions of the chisel across the face of the 
timber. The feeding and driving motions for the augers 
are derived from a single shaft placed at the back of the 
machine, 

Each boring spindle is mounted on a cast iron slide, and 
runs in adjustable gun-metal bearings. It is lowered 
to its work by means of a balanced pull rod, and can be 


| moved across the face of the timbers by a hand lever, pro- 


vided with a stop and quadrant. The quadrant can be 
notched so that the positions of the auger on the face of 
| the timber can be found without previously marking out. 
| The cast iron frame carrying each spindle is mounted on 
rollers and V-shaped slides, and is provided with a compen- 
| sating arrangement for the belt, driving the boring spindles. 
| The four boring spindles are driven from an independent 
| countershaft at the back of the machine by a single belt 
| running over pulleys, one of which acts as a tension pulley. 
| The main pillars and headstocks are cored castings, and, 
| together with the table, are bolted to one foundation plate. 
| The timber is cramped on a cast iron table provided with 
| friction rollers and running on a planed bed. The table is 
| moved by means of a hand wheel, rack and pinion, and is 
| provided with a separate setting-out stop opposite to and 
| for each boring spindle and the mortising chisel. These 
| stops work in one common setting-out plate fixed to the 
front of the table, but each stop has its own line of setting- 
out holes, so that it is impossible for the stop to assume a 
wrong position. The two shafts at the back of the machine 
| are independently driven by two sets of fast-and-loose driving 
| pulleys, and each is provided with a separate strap guide. 
| The second machine is shown on page 143. This has been 
| designed specially for slotting hit-and-miss ventilator boards 
| for railway carriages. As will be seen, it is driven by means 


bed has been altered to suit the more severe work which the | recently built two new labour-saving tools for this class of | of an electric motor, which is of 5 h.p., and makes four alter- 


The motor is of 40 horse-power, 


work. 


The first, which is shown above, is practically | nate slots at one operation, the positions of the holes and 


machine has to undertake. 

of the 4-pole pattern, and the machine is geared to make | a combination of two separate machines which has been built | slots being determined by stops and a gauge pin working in a 
fifteen cuts per minute. The firm’s patented safety control- | to the order of the Great Northern Railway Company for use | template. The machine is designed to take boards up to 
ling clutch has been fitted, and an automatic knock-off at the | at Doncaster. It is a combined vertical square hole mortising | 32in. long by Gin. wide, and several of these can be operated 
end of a stroke provided. Amongst other features worthy | and four-spindle boring machine, with independent cross | on simultaneously. The boards are secured by means of an 
of notice is the construction of the spur wheels, which are | traverse for the headstock and each boring spindle. The | excentric cramp on a sliding table. The latter has a ccm- 
fitted with steel reinforcing bands. The gear wheels are all | machine will take timber 18ft. 6in. long by 16in. square, | pound horizontal movement by means of a hand lever, anda 
cut, and the bottom bed has a screw adjustment, and will cut mortises from gin. to 2in, wide by Gin, deep, and | vertical motion by means of a foot lever. The modus operandi 
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is as follows :—One set of circular holes is first bored ; then 
the four slots are made, and these are followed by the | 
remaining four circular holes. The table is then moved 
longitudinally by lever up to a stop gauge, and the other four 
slots similarly made. The motions are all worked by Jevers 
conveniently placed for the operator, and are quick in action. 
The spindles run in bronze bushed bearings, and are adjust- 


(ie 








SLOTTED VENTILATOR BOARD 


able apart to suit different positions of slots. They are belt 
driven. The pillar is a large cored casting, and is carried on 
a base-plate, to which the motor is also attached. 


severe conditions, and very satisfactory results have been 
obtained. A feature about the chains is the simple manner 
in which the links may be attached to or detached from one 
another. The links themselves are made very simply. 
Strips of the steel are cut to the required length, and each 
separate piece then has three cuts made in it, through the 
metal, these three cuts forming a figure very much like the 





(& ES 


Fig. 2 





letter H, only it is slightly tapered and the cross cut is 
nearer one end than the other. The two tongues A and B 
are then bent to the forms shown in A and B in Figs. 2 and 
3, A being of course shorter and wider than B. The links 
so formed easily fit into one another. On the left hand of 


| Fig.2 is shown the manner in which this fitting together is 








STEEL LINK BELT. 


Two links of a new form of tempered steel belt, one link | 
being provided with an attachment for carrying an elevator 
bucket, are shown in the accompanying illustration, Fig. 1. 




















Fig. 1 


Common defects with some forms of link belts are that the 
links are often far from true in pitch, and that the metal 
stretches when the belt isin use. The firm of Gilbert Little 
and Company, Limited, which makes a speciality of this 
class of work, claims to have overcome these defects. We 
understand that, besides employing special machinery for 
the manufacture of these, steel of a specially resilient 
character, which springs and recovers after strain and stress, 
is also used. Tho makers further inform us that belts made 
up of these links have been put to work under tho most 


brought about. When in the position indicated, the link 1 
can readily be slid over the end of the link 2, and, having 
been slid far enough, it is turned through a right angle. The 
tongue B, being less wide than A, readily enters the place 


























Fig. 3 


vacated in link 2 by the latter when it is bent up to form the 
link, and the Jinks 1 and 2 will take up relatively the same 
positions as are occupied by links 2 and 3 in Fig.2. The 
whole thing is simple, and the makers inform us that it is 
quite efficient. 








THE RIVER MERSEY. 


Tux anuual report of the Acting Conservator of the Mersey, 
Vice-Admiral Sir G. S. Nares, K.C.B., has just been issued. 
It deals with the state of the river and its sea approaches 
during the year 1906, and contains special reference to the 
condition of the Crosby Channel and the steps taken to im- 
prove its condition. 

The condition of the dredger cut over the bar in the 





Queen’s Channel has been well maintained, there being only 
a few soundings of less than 28ft. at low water of spring tides 
during the year. The report points out that the continued 
advance of Askew Spit to the north-eastward has lessened the 
width of the Crosby Channel between the lines of buoys from 
700 yards in 1905 to 450 yards in 1906, a loss of 250 yards. 
The navigation has thereby been rendered less easy, requiring 
the exercise of great care when rounding the bend in the 
channel. On the north-east side of the channel the Taylor’s 
Bank has been eroded, but the erosion is not equal to the 
advance of Askew Spit. Since 1905 the 18ft. contour on the 
north side of the bend has moved about 40 yards towards the 
north-eastward. We described the stone revetment which 
has been proposed by Mr. Lyster, the engineer-in-chief of the 
Mersey Dock Board, as a means of arresting the encroach- 
ment on the Taylor’s Bank, in our issues of March 29th and 
June 14th last. In the latter issue we published plans and 
charts of the Mersey channels illustrating this work, which 
is to be commenced immediately.* 

The total quantity of material dredged from the sea 
channels of the Mersey during the year 1906 has been 
11,157,300 tons, making a total since the commencement of 
dredging operations in September, 1890, of 104,692,970 tons. 
All this material has been deposited at sea to the northward 
of the Taylor’s Spit on the line of the two-fathom contour. 

The total dredging for the year 1906 is made up as 
follows :— 





Tons. 
Dredger Cut, Queen’s Channel .. . 743,100 
Shoals in Queen’s Channel -- 5,616,700 
Shoals in Crosby Channel - 4,797,500 
11,157,300 


Nearly the whole of this material has been removed by the 
suction dredgers Brancker and G. B. Crow. In addition to 
the dredging in the sea channels, a total of 8,149,398 tons of 
excavated and dredged material from the river, ship canal, 
and docks, has been carried to sea and deposited. Of this 
total 1,203,679 tons were heavy material, the remainder 
being sand or silt. Over four and a-half million tons of sand 
included in the above were removed by the Mersey Docks 
Board from the river between Liverpool and New Brighton, 
the greater part of which was dredged by the sand pump 
dredger Coronation working in the fairway leading to the 
new river entrances to the Brunswick Dock. 

The total quantity of silt dredged from the Manchester 
Ship Canal during the year was 1,291,456 tons, in addition to 
a considerable volume of heavier material, such as clay and 
rock. About one-fourth of the total was deposited at sea, the 
remainder on tipping grounds of the Canal Company above 
high water. 

A lay-bye for the accommodation of large steamers has 
been formed on the west side of the canal immediately to 
the southward of the Eastham Locks, and has been equipped 
with electric shears for the removal and replacing of the 
upper portions of the funnels and masts of such steamers. 

An interesting table is appended to Sir George Nares’ 
report, detailing the velocity and pressure of the wind during 
the principal gales occurring in the Mersey district in 1906. 
The westerly gale of February 8th and 9th had a recorded 
velocity of 54 miles per hour extending over one hour, the 
maximum velocity was 80 miles per hour and the maximum 
wind pressure 351b. per equare foot. On two occasions— 
December 3rd and 12th—the greatest hourly velocity reached 
61 miles, with maximum velocities of 74°5 miles and 
78°3 miles per hour. Both these gales were from the west. 
During the year there were nine gales in which the recorded 
velocity between any hour and the next hour following ex- 
ceeded 50 miles per hour. In seven cases the wind was 
westerly, and in the two remaining instances from the 
south-west and west-north-west respectively. 








AMERICAN ENGINEERING NEWS. 


A derelict destroyer.—The derelict, or floating wreck, 
is a constant danger to ocean navigation, and records 
of the whereabouts of these drifting dangers are kept 
as closely as possible in shipping circles. Very little 
systematic work has been done in destroying them, and 
the destruction of a waterlogged and partly sunken hull 
is not an easy matter. The United States Govern- 
ment have now decided to build a special ‘ derelict- 
destroyer,’’ which will be classed as a revenue cutter 
and pertain to the revenue department instead of to the 
regular naval service. This interesting craft will be 204ft. 
long, 34ft. beam, and 26ft. deep. The displacement will be 
1480 tons, on a mean load draught of 15ft. 6in., with 300 
tons of coal and 26,500 gallons of water on board. It will 
have a double bottom, water-tight bulkheads, and bilge keel. 
The single screw will be driven by a triple-expansion engine 
of about 1500 horse power, giving a cruising speed of not less 
than 12 knots perhour. Thecylinders will be20in., 32in., and 
52in. diameter, all of 36in. stroke, driving a built-up crank 
shaft with 10in. crank pins. The screw will be of manganese 
bronze, of the built-up type, with four blades, and a diameter 
of 11ft. 6in. Steam will be supplied by two single-ended 
Scotch boilers, 14ft. diameter and 10ft. long, carrying 1S0Ib. 
pressure. The total heating surface will be 1930 square feet, 
and the grate area 63 square feet. Each uptake will deliver 
to its own funnel, 4ft. 6in. diameter, with the top 52ft. above 
the grates. There will be four 6-pounder guns and a com- 
plete equipment for the special work of destruction, including 
explosives and methods of employing them. 

Traction engine haulage.—A lead mining company in 
Idaho, U.S.A., whose mines are eighty-five miles from the 
railroad, sends all the ore to the station in trains of steel 
wagons hauled by a traction engine. The engine is of the 
Best type, having a combined vertical and horizontal boiler, 
and mounted on three wheels. The driving wheels are Sift. 
diameter, and the single leading wheel is 5ft. diameter. The 
engine isof 120 horse-power. Each train consists of four wide- 
tired wagons, each holding fifteen tons ofore. On the return 
trip the train carries coal, which is stored in bunkers along 
the road. Water is available at points about fifteen miles 
apart, and is carried in the engine tanks, with a reserve 
supply ina tank on the front wagon. At first the engine had 
to ford several streams, which caused trouble by mud getting 
into the gearing, but the most troublesome streams are now 
spanned by rough but substantial bridges. The route is 
practically level, except that a gradient of 1 in 10, three- 
quarters of a mile in length, rises from the valley to the mine 
head works. The engine can taze one loaded wagon or four 
empty wagons up this gradient. The engine runs day and 
night when making its trip, and the train has therefore two 








Vide alsu “‘ Dredging in the Sea Channels of the Mersey,” Engincey- 
ing Conference, Tag ENGingewr, June 28th, 1907. 
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crews of three men each ; the men not on duty sleep in a car 
attached to the train. An acetylene headlight is used at 
night. Before the bridges were built the engine made the 
round trip of 170 miles in four days, including the stops at 
the railway station and the delays on the road. It burns 
about four tons of coal in twenty-four hours. When 
teams of horses were used the cost of hauling was about £2 
to £2 10s. 6d. per ton but this has been nearly halved by the 
use of the traction engine. 








AN AUTOMATIC LUBRICATOR. 


Many of the sight feed type of lubricators which have been 
in use for some time, and are, in fact, still being made, have 
one great defect, inasmuch as the amount of oil delivered 
varies with the different heights of the oil in the distributor. 
It is also a fact that in a large number of wick lubricators the 
amount of oil fed by capillary attraction to the different 
parts of the mechanism which are to be lubricated diminishes 
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Fig. 1—SECTION OF 


as the level of the oil falls in the cup containing the wick. 
It follows therefore that if the amount of lubrication 
is sufficient when the oil is near the bottom of the cup 
containing the wick, then, when the cup was full, over- 
lubrication must have been taking place. It was in order 
to obviate these drawbacks that a French engineer, M. Caloin, 
designed the apparatus which we are about to describe. The 
principle upon which the design is based is such that if the 

cups have a perfectly constant level of oil which can 
readily be varied to suit the requirements of the different 
parts of the machine, then these parts will receive uniform 
lubrication and the correct quantity of oil. 

A perspective view of M. Caloin’s device is given in the 
engraving—Fig. We are informed that this type of 
lubricator has been in use for some time on many steamships 
in the merchant service, and that good results have been 
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| be altered, the upper part of the float is fitted with an 
| adjustable milled nut R. This nut has a screw of twenty-five 
| threads per inch, and takes a similarly threaded pin jointed 
| at the end to the lever M M. It is only necessary therefore 
| either to screw or unscrew the nut in order to adjust the 
| lever M, which is supported by a bracket fixed in the parti- 
| tion G. Two small sockets O V in the interior of the float 
| prevent any oil penetrating to the interior of the float 
| through the openings for the guide or the thread of the cap; 
| and, further, the level of the oil in the apparatus is shown on 
| @ small graduated scale, and corresponding to the thread of 
| the screw, which penetrates the nut of the float. 
| The diagram given in Fig. 2 shows the arrangement of this 
lubricator when applied to a ship. The oil is contained in a 
| reservoir, and on its way to the distributor passes through a 
| filter which is designed to retain any impurities there may 
| be in the oil before it reaches the apparatus, There is also 
| another filter fitted with a fine metallic screen through which 
| the oil has to pass before entering the cock K. Having once 
' entered the distributor, the oil is conducted by capillary 
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THE LUBRICATOR 


attraction along the woollen threads—-shown in Fig. !—into 
the holdersJ JJ. It then passes to the different parts of the 
engine and propeller shaft through the pipes shown in the 
diagram. The amount of oil supplied by each single thread 
of wool per minute is a constant factor and remains so, so 
long as the level of the oil in the distributor is constant. 
It is therefore only necessary to alter the number of threads 
of wool composing the wick to regulate the amount of oil 
that is necessary for the different parts of the mechanism. 
The wicks in the holders act as syphons. When the level 
of the oil sinks the float does the same, and raises the valve, 
which allows oil to flow in, thereby raising the float into 
such a position that the aperture between the valve and its 
seating will only allow to pass a quantity of oil equal to 
that absorbed by the wicks. Each turn of the nut 
which regulates the float is shown by a small spring pawl T 
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Fig. 2—THE LUBRICATOR APPLIED TO A MARINE ENGINE 


obtained with it. It consists of a rectangular box made of 
bronze and divided into two separate compartments E and F 
by a vertical partition G. These compartments are con- 
nected by a straight pipe which is open at beth ends H H. 
This pipe runs along the bottom of the tank E till it reaches 
the centre, where it is fixed. The object of this pipe is to 
counteract any unevenness caused by the pitching and 
rolling of the boats. 


The compartment E contains a certain number of small | 


conduit pipes or holders J J J corresponding to the number 
of unions screwed to the bottom of the compartment E. 
Each of these unions is intended, by means of pipes, to feed 
a collector. The cock K, which is fixed to the bottom of this 
compartment, forms the communication between the latter 
and the oil reservoir, which is placed above the apparatus. 
In the interior of this cock there is a seating, on which a 
valve L is seated, and which is united, by means of a joint, 
to a counter-weight, which, through the lever M M, raises or 
lowers a metal float Q in the other compartment F. A 
guide I is fixed in the bottom of compartment F, and, 
traversing the float, allows a vertical movement only. 

Tn order to enable the height of the oil in the apparatus to 


| fixed on the top of the float and fitting into a notch on the 
| nut. The valve rises according to the number of turns given 
| to the nut, and allows the oil to flow into the distributor 
| until the valve has regained its position. If, on the other 
| hand, the cap of the nut is removed, the valve closes the 
| aperture, and will only open when the height of the oil 
| corresponding to the number of turns of the screw has been 
| absorbed by the wicks. 
Many advantages are claimed for this system. It is urged 
| that as the oil is never agitated, and consequently does not 
| oxidise, no oil is wasted, since the necessary quantity for 
each part is measured by the wick which absorbs the oil, and 
| apy variation in quantity is prevented. The lubrication is 
carried out entirely automatically, and a single part governs 
the whole machine, and from the illustration in Fig. 1, and 
the description, it will be gathered that there is little likeli- 
| hood of this part becoming deranged. We are informed by 
| Messrs. R. Kahle and Co., of 22, Fenchurch-street, E.U., who 
| are agents in this country for the Caloin lubricator, that the 
| French Naval Dockyard authorities have been authorised by 
| the Naval Ministry to use this apparatus whenever they 
‘ deem it desirable. 





BRITISH ASSOCIATION FOR THE ADVANCE. 
MENT OF SCIENCE. 
ADDREsS TO THE ENGINEERING SECTION (GQ), 
By Sttvanvs P, THompson, D.Se., F.R.S. 

Ir would be impossible for any assembly of engineers to meet in 
annual gathering at the present time without some reference tv 
the severe loss which the profession has so recently sustained by 
the death of Sir Benjamin Baker. Born in 1840, he had attained 
while still a comparatively young man to a position in the front 
rank of constructive engineers. His contributions to science cover 
a considerable range, but were chietly concernéd with the strength 
of materials, into which he made valuable investigations, and wit}, 
engineering structures generally. His name will doubtless tx 
chiefly associated with the building of great bridges, to the theory 
of which he contributed an important memoir entitled ‘‘ A Theo 
retical Investigation into the Most Advantageous System 
Constructing Bridges of Great Span.” In this work he set fort! 
the theory of the cantileyer bridge. Upon the plan there laid 
down he built the Forth Bridge, besides many other large bridge 
in various parts of the world. With that memorable structure, 
completed in 1890, his name will ever be associated ; but he will be 
remembered henceforth also as the engineer who was responsib|: 
for the great dam across the Nile at Asstian, a work which promises tu 
have an influence for all time upon the fortunes of wg and 
upon the prosperity of its population. Sir Benjamin Baker was, 
moreover, closely associated with the internal railways of London, 
both in the early days of the Metropolitan Railway and in th 
later developments of the deep-level tubes. He was elected « 
Fellow of the Royal Society in 1890, became President of th: 
Institution of Civil Engineers in 1895, and was a member of 
Council of the Institution of Mechanical Engineers, besides being 
an active member of the Royal Institution and of the British 
Association. He was a'soa member of the Council of the Roya! 
Society at the time of his death. 

He enjoyed many honorary distinctions, including degrees con 
ferred by the Universities of Cambridge and Edinburgh. — In 1810 
there was conferred upon hin the title of K.C.M.G., and in 1902 
that of K.C B. 

He had but just returned from Kgypt, whither he had gone in 
connection with the project for raising the height of the Asstan 
dam, so as to increase its storage to more than double the present 
volume, when he died very suddenly on May 19th, in his sixty 
seventh year. 

THE DEVELOPMENT ENGINEERING AND ITs FOUNDATION ON 
SCIENCE. 

We live in an age when the development of the moterial 
resources of civilisation is progressing in a ratio without parallel. 
International commerce spreads apace. Ocean transport is 
demanding greater facilities. Steamships of vaster size and swifter 
speed than any heretofore in use are being built every year. Not 
only are railways extending in ali outlying parts of the world, but 
at home, where the territory is already everywhere intersected 
with lines, larger and heavier locomotives are being used, and 
longer runs without stopping are being made by our express 
trains, The horsed cars on our tramways are now being most! 
superseded by larger cars, electrically propelled and travelling 
with greatly increased speeds, For the handling of the ever- 
increasing passenger traftic in our great cities electric propulsion 
has shown itself a necessity of the time ; witness the electric rail- 
ways in Liverpool and the network of electrically-worked tube 
railways throughout London. In ten years the manufacture of 
automobile carriages of all sorts has sprung up into a great 
industry. Every year sees a greater demand for the raw materials 
and products out of which the manufacturer will in turn produce 
the articles demanded by our complex modern life. We live and 
work in larger buildings ; we make more use of mechanical appli 
ances; we travel more, and our travelling is more expeditious 
than formerly ; and not we alone but all the progressive nations. 
The world uses more steel, more copper, more aluminium, more 
paper; therefore requires more coal, more petroleum, more 
timber, more ores, more machinery for the getting and working of 
them, more trains and steamships for their transport. It requires 
machines that will work faster or more cheaply than the old ones 
to meet the increasing demands of manufacture ; new fabrics ; new 
dyes ; even new foods ; new and more powerful means of illumina- 
tion ; new methods of speaking to the ends of the earth. 

We must not delude ourselves with imagining that the happi 
ness and welfare of mankind depend only on its material advance 
ment, or that moral, intellectual, and spiritual forces are not in 
the ultimate resort of greater moment. But if the inquiry be 
propounded what it is that has made possible this amazing 
material progress, there is but one answer that can be given 
science, Chemistry, physics, mechanics, mathematics—it is these 
that have given to man the possibility of organising this tre- 
mendous development ; and the great profession which has been 
most potent in applying these branches of science to wield the 
energies of Nature and direct them to the service of man has been 
that of the engineer. Without the engineer, how little of all this 
activity could there have been; and without mathematics, 
mechanics, physics, and chemistry, where were the engineer / 

If, looking over this England of Edward the Seventh, we try to 
put ourselves back into the England of Edward the Sixth—or, for 
that matter, of any pre-Victorian monarch—we must admit that 
the differences to be found in the social and industrial conditions 
around us are due, not in any appreciable degree to any change 
in politics, philosophy, religion, or law, but to science and its appli- 
cations. If we look abroad, and contrast the Germany of Wilhelm 
the Second with the Germany of Charles the Fifth, we shall come 
to the like conclusion. So also in Italy, in Switzerland—in every 
one, indeed, of the progressive nations. And itis precisely in the 
stagnant nations, such as Spain or Servia, where the cultivation of 
science has scarcely begun, that the social conditions remain in the 
backward state of the Middle Ages, 


INTERACTION OF ABSTRACT SCIENCE AND ITS APPLICATIONS, 


In engineering, above all other branches of human effort, we are 
able to trace the close interaction between abstract science and its 
practical applications. Often as the connection between pure 
science and its applications has been emphasised in addresses upon 
engineering, the emphasis has almost always been laid upon the 
influence of the abstract upon the concrete. We are all familiar 
with the doctrine that the progress of science ought to be an end 
in itself, that scientific research ought to be pursued without 
regard to its immediate applications, that the importance of a 
discovery must not be measured by its apparent utility at the 
moment. We are assured that research in pure science is bound 
to work itself out in due time into technical applications of utility, 
and that the pioneer ought not to pause in his quest to work out 
potential industria! developments. We are invited to consider the 
example of the immortal Faraday, who deliberately abstained 
from busying himself with marketable inventions arising out of his 
discoveries, excusing himself on the ground that he had no time to 
spare for money-making. Itis equally true, and equally to the 
point, that Faraday, when he had established a new fact, or a new 
physical relation, ceased from busying himself with it, and pro- 
nounced that it was now ready to be handed over to the matho- 
maticians. But, admitting all these commonplaces as to the value 
of abstract science in itself and for its own sake, admitting also the 
proposition that sooner or later the practical applications are bound 
to follow on upon the discovery, it yet remains true that in this 
thing the temperament of the discoverer counts for something. 
There are scientific investigators who cannot pursue their work if 
troubled by the question of ulterior applications ; there are others 
no less truly scientific who simply cannot work without the detinite- 
ness of aim that is given by a practical problem awaiting solution. 
There are Willanses as well as Regnaults ; there are Whitworths 
as well as Poissons. The world needs both types of investigator : 
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and it needs, too, yet another type of pioneer, namely, the man 
who, making no claim to original discovery, by patient application 
and intelligent skill turns to industrial fruitfulness the results 
already attained in abstract discovery. 

There is, however, another aspect of the relation between pure 
and applied science, the significance of which has not been hitherto 
so much emphasised, but yet is none the less real—the reaction 
upon science and upon scientific discovery of the industrial appli- 
cations. For while pure science breeds useful inventions, it is 
none the less true that the industrial development of useful inven- 
tions fosters the progress of pure science. No one who is con- 
versant with the history, for example, of optics can doubt that the 
invention of the telescope and the desire to perfect it were the 
principal factors in the outburst of optical science which we asso- 
ciate with the names of Newton, Huygens, and Euler. The prac- 
tical application, which we know was in the minds of each of these 
men, must surely have been the impelling motive that caused them 
to concentrate on abstract optics their great and exceptional 
powers of thought. It was in the quest—the hopeless quest—of 
the philosopher's stone and the elixir of life that the foundations 
of the science of chemistry were laid. The invention of the art of 
photography has given immense assistance to sciences as widely 
apart as meteorology, ethnology, astronomy, zoology, and spectro- 
scopy. Of the laws of heat men were profoundly ignorant until 
the Invention of the steam engine compelled scientific investiga- 
tion; and the new science of thermodynamics was born. Had 
there been no industria! development of the steam engine, is it at 
all likely that the world would ever have been enriched with the 
scientific researches of Rankine, Joule, Regnault, Hirn, or James 
Thomson! The magnet had been known for centuries, yet the 
study of it was utterly neglected until the application of it in the 
mariners’ compass gave the incentive for research. 

The history of electric telegraphy furnishes a very striking 
example of this reflex influence of industrial applications. The 
discovery of the electric current by Volta, and the investigation of 
its properties appear to have been stimulated by the medical pro- 
perties attributed in the preceding fifty years to electric dis- 
charges. But, once the current had been discovered, a new 
incentive arose in the dim possibility it suggested of transmitting 
signals to a distance. This was certainly a possibility, even when 
only the chemical effects of the current had yet been found out. 
Not, however, until the magnetic effects of the current had been 
discovered and investigated did telegraphy assume commercial 
shape at the bands of Cooke and Wheatstone in England, and of 
Morse and Vail in America. Let us admit freely that these men 
were inventors rather than discoverers: exploiters of research 
rather than pioneers, They built upon the foundations laid by 
Volta, Oersted, Sturgeon, Henry, and a host of less famous 
workers. But no sooner had the telegraph become of industrial 
importance, with telegraph lines erected on land and submarine 
cables laid in the sea, than fresh investigations were found neces- 
sary ; new and delicate instruments must be devised ; means of 
accurate measurement heretofore undreamed of must be found ; 
standards for the comparison of electrical quantities must be 
created ; and the laws governing the operations of electrical 
systems and apparatus must be investigated and formulated in 
appropriate inathematical expressions, And so, perforce, as the 
inevitable consequence of the growth of the telegraph industry, 
and mainly at the hands of those interested in submarine tele- 
graphy, there came about the system of electrical and electro- 
magnetic units, based on the early magnetic work of Gauss and 
Weber, developed further by Lord Kelvin, by Bright and Clark, 
and last but not least by Clerk Maxwell. Had there been no tele- 
graph industry to force electrical measurement and electrical 
theory to the front, where would Clerk Maxwell's work have been ’ 
He would probably have given his unique powers to the study of 
optics or geometry ; his electromagnetic theory of light would 
never have leapt into his brain ; he would never have propounded 
the existence of electric waves in the ether. And then we should 
never have had the far-reaching investigations of Heinrich Hertz ; 
nor would the British Association at Oxford in 1894 have witnessed 
the demonstration of wireless telegraphy by Sir Oliver Lodge. A 
remark of Lord Rayleigh’s may here be recalled, that the invention 
of the telephone had probably done more than anything else to 
make electricians understand the principle of self-induction. 

In considering this reflex influence of the industrial applications 
upon the progress of pure science it is of some significance to note 
that for the most part this influence is entirely helpful. There 
may be sporadic cases where industrial conditions toad temporarily 
to check progress by imposing persistence of a particular type of 
machine or appliance ; but the general trend is always to help to 
new developments. The reaction aids the action ; the law that is 
true enough in inorganic conservative systems, that reaction 
opposes the action, ceases here to be applicable, as, indeed, it 
ceases to be applicable in a vast number of organic phenomena. 
It is the very instability thereby introduced which is the essential 
of progress. The growing organism acts on its environment, and 
the change in the environment reacts on the organism—not in such 
a way as to oppose the growth, but so as to promote it. So is it 
with the development of pure science and its practical applica- 
tions, 

In further illustration of this principle one might refer to the 
immense effect which the engineering use of steel has had upon 
the study of the chemistry of the alloys. And the study of the 
alloys has in turn led to the recent development of metallography. 
It would even seem that through the study of the intimate struc- 
ture of metals, prompted by the needs of engineers, we are within 
measurable distance of arriving at a knowledge of the secret of 
crystallogenesis. Everything points to the probability of a very 
great and rapid advance in that fascinating branch of pure science 
at no distant date. 

HISTORY OF THE DEVELOPMENT OF ELEcTRIC Motive PowEr, 


There is, however, one last example of the interaction of science 
and industry which may claim closer attention. In the history of 
the development of the electric motor one finds abundant illustra- 
tion of both aspects of that interaction. 

We go back to the year 1821, when Faraday, after studying the 
phenomena of electromagnetic deflexion of a needle by an electric 
current—Oersted’s discovery—first succeeded in producing con- 
tinuous rotations by electromagnetic means. In his simple 
apparatus a piece of suspended copper wire, carrying a current 
from a small battery, and dipping at its lower end into a cup of 
mercury, rotated continuously around the pole of a short bar- 
magnet of steel placed upright in the cup. In another variety of 
this experiment the magnet rotated around the central wire, 
which was fixed. These pieces of apparatus were the merest toys, 
incapable of doing any useful work ; nevertheless, they demon- 
strated the essential principle, and suggested further possibilities, 
'wo years later, Barlow, using a star-wheel of copper, pivoted so 
that the lowest point of the star should make contact with a small 
pool of mercury, found that the star-wheel rotated if a current 
was sent through the arm of the star while the arm itself was 
situated between the poles of a steei horseshoe magnet. Shortly 
afterwards Sturgeon improved the apparatus by substituting 
a copper disc for the star-wheel. The action was the same. 
A conductor, carrying an electric current, if placed in a magnetic 
field, is found to experience a mechanical drag, which is neither an 
attraction nor a repulsion, but a lateral force tending to move it 
at right angles to the direction of flow of the current and at right 
angles to the direction of the lines of the magnetic field in which 
itis situated. Still this was a toy. ‘T'wo years later came the 
announcement by Sturgeon of the invention of the soft iron 
electro-magnet, one of the most momentous of all inventions, since 
upon it practically the whole of the constructive part of electrical 
engineering is based. For the first time mankind was furnished 
with a magnet, the attractive power of which could be increased 
absolutely indefinitely by the mere expenditure of sufticient 
capital upon the iron core and its surrounding copper coils, and 
the provision of a sufficiently powerful source of electric current to 





excite the magnetisation. Furthermore, the magnet was under 
control, and could be made to attract or to cease to attract 
at will by merely switching the current on or off; and, 
lastly, this could be accomplished from a distance, even from 
great distances away. How slowly the importance of this 
discovery was recognised is now a matter for astonishment. 
To state that Sturgeon died in poverty twenty-six years 
later is sufficient to indicate his place among the unrequited 
pioneers of whom the world is not worthy. Six years elapsed 
and then there came a flood of suggestions of electric motors in 
which was applied the principle of intermittent attraction by an 
electro-magnet. Henry, in 1831, and Dal Negro, in 1832, produced 
see-saw mechanisms so operated. __ Ritchie, in 1833, and Jacobi, 
in 1834, devised rotatory motors. Ritchie pivoted a rapidly com- 
routated electro-magnet between the poles of a permanent magnet 
—a true type of the modern motor—while Jacobi caused two 
multipolar electro-magnets, one fixed, one movable, to put a shaft 
into rotation and propel a boat. A perplexing diminution of the 
current of the battery whenever the motor was running caused 
Jacobi to investigate mathematically the theory of its action. In 
a masterly memoir he laid duwn a few years later the theory of 
electric motive power. But in the intervening period, in 1831, 
Faraday had made the cardinal discovery of the mechanical 
generation of electric currents by magneto-electric induction, the 
fundamental principle of the dynamo. Down to that date the only 
known way—save for the feeble currents of thermopiles—to 
generate electric currents had been the pile of Volta, or one of the 
forms of battery which had been evolved from it. Now, by 
Faraday’s discovery, the world had become possessed of a new 
source. And yet again, strange as it may seem, years elapsed 
before the world—that is, the world of engineers—discovered that 
aa important discovery had been made. Not till some thirty years 
later were any magneto-electric machines made of a sufficient size 
to be of practical service even in telegraphy, and none were built 
of a sufficient power to furnish a single electric light until about 
the year 1857. In the meantime in America other electric motors, 
to be driven by batteries, had been devised by Davenport and by 
Page ; the latter’s machine had an iron plunger to be sucked by 
electro-magnetic attraction into a hollow coil of copper wire, 
thereby driving a shaft and fly-wheel through the intermediate 
action of a connecting-rod and crank. Page’s was, in fact, an 
electric engine, with 2ft. stroke, single-acting, of between 3 and 4 
horse-power. The battery occupied about 3 cubic feet, and con- 
sumed, according to Page, 3lb. of zinc per horse-power per day. 
This must have been an under-estimate ; for if Daniell’s cells were 
used, the minimum consumption for a motor of 100 per cent. 
efficiency is known to be about 2 1b. of zinc per horse-power per 
hour. 
ELEcTRIC Motive PowER IMPOSSIBLE IN 1857. 


Upon the state of development of electric motors fifty years ago 
information may be gleaned from an exceedingly interesting 
debate at the Institution of Civil Engineers upon a paper read 
April 21st, 1857, ‘‘ On Electro-magnetism as a Motive Power,” by 
Mr. Robert Hunt, F.R.S. In this paper the author states that, 
though long-enduring thought has been brought to bear upon 
the subject, and large sums of money have been expended on 
the construction of machines, ‘‘ yet there does not appear to 
be any nearer approach to a satisfactory result than there was 
thirty years ago.” After explaining the elementary principles of 
electro-magnetismn, he describes the early motors of Dal Negro, 
Jacobi, Davenport, Davidson, Page, and others. Reviewing these 
and their non-success as commercial machines, he says: ‘ Not- 
withstanding these numerous trials . . it does not appear 
that any satisfactory explanation has ever been given of the 
causes which have led to the abandonment of the idea of employ- 
ing electricity as a motive power. It is mainly with the view of 
directing attention to these causes that the present communica- 
tion has been written.” He admits that electro-magnets may be 
constructed to give any desired lifting power; but he finds that 
the attractive force on the iron keeper of a magnet of his own, 
which held 220 lb. when in contact, fell to 36 Ib. when the distance 
apart was only one-fiftieth of an inch. To this rapid falling off of 
force, and to the hardening action on the iron of the repeated 
vibrations due to the mechanical concussion of the keeper, he 
attributed the small power of the apparatus. Aiso he remarked 
upon the diminution of the current which is observed to flow from 
the battery when the motor was running—which Jacobi had, in his 
memoir on the theory, traced to a counter electromotive force gene- 
rated in the motor itself—and which reduced the effortexerted by the 
electro-inagnets ; this diminution he regarded as impairing the 
efficiency of the machine. ‘All electro-magnetic arrangements,” 
he says, ‘‘ suffer from the cause named, a reduction of the mechanical 
value of the prime mover, in a manner which has no resemblance 
to any of the facts due to heat regarded as a motive power.” Pro- 
ceeding to discuss the batteries, he remarked that as animal power 
depends on food, and steam power on coal, so electric power 
depends upon the amount of zine consumed ; in support of which 
proposition he cited the experiments of Joule. He gives as his 
own results that for every grain of zinc consumed in the battery 
his motor performed a duty equivalent to lifting 86 lb. 1ft. bigh. 
Joule and Scoresby, using Daniell’s cells, had found the duty to 
be equivalent to raising 80 lb. lft. high, being about half the 
theoretical maximum duty for one grain of zinc. In the Cornish 
engine, doing its best duty, one grain of coal was equivalent to a 
duty of raising 143 lb. lft. high. He put the price of zinc at £35 
per ton, as compared with coal at less than £1 per ton, which 
makes the cost of power produced by an electric motor—if com- 
puted by the consumption of zinc in a battery—about sixty times 
as great as that of an equal power produced by a steam engine 
consuming coal. He concludes that “it would be far more 
economical to burn zine under a boiler and to use it for generating 
steam power than to consume zine in a battery for generating 
electro-magnetical power.” 

In the discussion which followed several men of distinction took 
part. Professor William Thomson, of Glasgow—Lord Kelvin— 
wrote, referring to the results of Joule and Scoresby :—‘‘ These 
facts were of the highest importance in estimating the applicability 
of electro-magnetism, as a motive power, in practice; and, indeed, 
the researches alluded to rendered the theory of the duty of electro- 
magnetic engines as complete as that of the duty of water wheels 
was generally admitted to be. Among other conclusions which 
might be drawn from these experiments was this—that, until some 
mode of producing electricity as many times cheaper than that of an 
ordinary galvanic battery as coal was cheaper than zinc, electro- 
magnetic engines could not supersede the steam engine.” Mr. W. R. 
Grove—Lord Justice Sir William Grove—remarked that a practical 
application of the science appeared to be still distant. The great 
desideratum, in his opinion, was not so much improvement in the 
machine as in the prime mover, the battery, which was the source 
of power. At present the only available use for this power must 
be confined to special purposes where the danger of steam and the 
creation of vapour were sought to be avoided, or where economy of 
space was a great consideration. Professor Tyndall agreed with 
the last speaker, but suggested that there might be some way of 
mitigating the apparent diminution of power due to the induction 
of opposing electromotive forces in the machine itself. Mr. C. 
Cowper spoke of some experiments, made by himself and Mr. E, A. 
Cowper, showing the advantage gained by properly laminating the 
iron cores used in the motor. He put the cost of electric power 
at £4 per horse-power per hour. He deprecated building electric 
motors with reciprocating movements and cranks ; described the 
use of silver commutators ; and mentioned the need of adjusting 
the lead given to the contacts. There was, he said, no reason to 
suppose that electric motors could be made as light as steam 
engines. Even in the case of small motors of one-tenth or one- 
hundredth of a horse-power for light work, where the cost of power 
was of small consequence, a boy or a man turning a winch would 
probably furnish power at a cheaper rate. Mr. Alfred Smee 
agreed that the cost would be enormous for heavy work. Although 





motive power could not at present be produced at the same 
expense on a large scale by the battery as by coal, still they were 
enabled readily to apply the power at any distance from its source ; 
the telegraph might be regarded as an application of motive power 
transmitted by electricity. Mr. G. P. Bidder considered that 
there had been a lamentable waste of ingenuity in attempting to 
bring electro-magnetism into use on a large scale. Mr. Joule 
wrote to say that it was to be regretted that in France the delusion 
as to the possibility of electro-magnetjc engines superseding steam 
still prevailed. He pointed out, as a result of his calorimeter 
experiments, that if it were possible so to make the electric engine 
work as to reduce the amount to a small fraction of the 
strength which it had when the engine was standing still, nearly 
the whole of the heat—energy—due to the chemical action of the 
battery might be evolved as work. The less the heat evolved, as 
heat, in the battery, the more perfect the economy of the engine. 
It was the lower intensity of chemical action of zinc, as compared 
with carbon, and the relative cost of zinc and coal, which decided 
so completely in favour of the steam engine. Mr. Hunt, replyiug 
to the speakers in the discussion, said that his endeavour had been 
to show that the impossibility of employing electromagnetism as a 
motive power lay with the present voltaic battery. Before a 
steam engine “alt be considered the boiler and furnace must be 
considered. So likewise must the battery if electric power were 
to become economical. Then the president, Mr. Robert Stephen- 
son, wound up the discussion by remarking that there could no 
doubt that the application of voltaic electricity, in whatever shape 
it might be developed, was entirely out of the question, com- 
mercially speaking. The mechanical application seemed to involve 
almost insuperable difficulties. The force exhibited by electro- 
magnetism, though very great, extended through so small a space 
as to be practically useless. A powerful magnet might be com- 
pared to a steam engine with an enormous piston, but with 
exceedingly short stroke ; an arrangement well known to be very 
undesirable. 

In short, the most eminent engineers in 1857 one and all con- 
demned the idea of electric motive power as unpractical and com- 
mercially impossible. Even Faraday, in his lecture on ‘‘ Mental 
Education,” in 1854, had set down the magneto-electric engine 
along with mesmerism, homeopathy, odylism, the caloric engine, 
the electric light, the sy mpathetie compass, and perpetual metion 
as coming in different degrees amongst ‘‘subjects uniting more or 
less of the most sure and valuable investigations of science with the 
most imaginary and unprofitable speculation, that are continually 
passing through their various phases of intellectual, experimental, 
or commercial development, some to be_ established, some tu dis- 
appear, and some to recur again- and again, like ill weeds that 
cannot be extirpated, yet can be cultivated to no result as whole- 
some food for the mind.” 


(To be continued. ) 








LAUNCHES AND TRIAL TRIPS. 


CLAN GRAHAM, turret steamer; built by Messrs. William 
Doxford and Sons ; to the order of the Clan Line Steamers, Limited, 
to carry 7800 tons ; launch, July 24th. 

LorpD Roperts, steel screw steamer ; built by Earle’s Shipbuild- 
ing and Engineering Company ; dimensions, 136ft. Sin. by 25ft. 
by 13ft.; engines, triple-expansion, 13in., 224in., and 37in. by 24in. 
stroke, pressure 200 lb.; constructed ‘by Earle’s Shipbuilding and 
Engineering Company ; launch, July 24th. 

Mars, steel screw steamer; built by Messrs. Furness, Withy 
and Co.; to the order of Messrs. Harris, Dixon and Co., Lon- 
don ; engines, triple-expansion, 24in., 39in., 66in. by 45in. stroke, 
pressure 1801b.; constructed by Messrs. Ricbardsons, Westgarth 
and Co.; launch, July 25th. 

BALTIC, steel screw steamer ; built by the Laxevaags Engineer- 
ing and Shipbuilding Company ; to the order of Messrs. Vonderohe 
and Lund, Bergen ;,dimensions, 242ft. by 32ft. 2in. by 17ft. lin.; 
engines, triple-expansion, 16in., 254in., 43in. by 50in. stroke, pres- 
sure 175lb.; constructed by the Laxevaags Engineering and Ship- 
building Company ; launch, July 25th. 

HARTINGTON, steel screw steamer ; built by Messrs, Wm. Gray 
and Co. ; to the order of Messrs. J. and U. Harrison and Co., 
London; dimensions, 371ft. 6in., 50ft., 28ft. 4}in.; engines, 
triple-expansion, 26in., 42in., 70in. by 45in. stroke, pressure 180 Ib. ; 
constructed by Messrs. Wm. Gray and Co.; trial trip, July 27th. 

LOWENBURG, steel screw steamer ; built by Swan, Hunter and 
Wigham Richardson, Limited; to the order of the Deutsche 
Dampfschifffahrts Gesellschaft ‘‘ Hansa” of Bremen ; dimensions, 
400ft. in length by 54ft. beam ; trial trip, July 27th. 

EcHUNGA, steel screw steamer ; built by Sir Raylton Dixon and 
Co., Limited ; to the order of the Adelaide Steamship Company, 
Limited ; dimensions, 404ft. din. by 56ft. lin. by 26ft. 8in.; launch. 
July 29th. 

DurrryN MANOR, steel screw steamer : built by William Dox- 
ford and Sons, Limited ; to the order of Messrs. Harrison, Brown 
and Co., Cardiff ; engines, triple-expansion ; launch, July 31st. 

KRONVRINZ OLAV, steel screw cantilever steamer; built by Sir 
Raylton Dixon and Co., Limited ; to the order of Consul John 
Bryde, of Sandefjord, Norway ; dimensions, 272-2ft. by 52ft. by 
28ft. din.; to carry 7000 tons; engines, triple-expansion, 26in., 
42in., 70in. by 48in. stroke, pressure 180 lb.; constructed by 
the North-Eastern Marine Engineering Company ; trial trip, 
August 3rd. 

INGLEBY, steel screw steamer ; built by Messrs, Ropner and Son ; 
to the order of Messrs. R. Ropner and Co., Hartlepool ; dimen- 
sions, 365ft. in length ; to carry 6200 tons; engines, triple-expan- 
sion ; constructed by Messrs. Blair and Co.; trial trip, August 5th. 








THE Lonpon, CHATHAM, AND DOVER RaILwAy CoMPANy.— 
The report of the directors of the London, Chatham, and Dover 
Railway Company for the half-year ending June 30th, 1907, 
together with the accounts of the Managing Committee of the 
South-Eastern and London, Chatham, and Dover Railways for the 
same period, have recently been issued. The accounts show that a 
considerable decline in the third-class traffic has been experienced in 
the London area, and this is attributed to the still increasing com- 
petition of the electric tramway service. During the past half- 
year the Managing Committee have reduced the train service in 
the districts principally affected, but have also afforded increased 
facilities to the outlying districts with satisfactory results. During 
the past half-year the Committee’s fleet has been increased by the 
addition of two new passenger turbine steamers, the Victoria and 
Empress. The Committee now possess five vessels of this class, 
and they have proved very popular with the travelling 
public. It is hoped that the interchange station provided 
by the company at Charing Cross, in connection with the 
new Charing Cross, Euston, and Hammersmith Railway, 
will be the means of attracting additional passenger traftic 
to the South-Eastern and Chatham Railways. Negotiations are 
still proceeding between the Dover Harbour Board and the Board 
of Trade as to a proposed increase in the poll tax, to enable the 
Harbour Board to raise the necessary capital for the enlarging of 
the Admiralty Pier and the revlamation of the land upon whicl 
the two companies and the Managing Committee have agreed to 
erect a new station. Until this question is settled the works 
cannot be proceeded with, and the present inconvenience to pas- 
sengers travelling to and from the Continent -7@ Dover and Calais 
cannot be remedied. The capital expenditure of the Committee 
during the half-year has been £62,575 7s. 10d., as compared with 
£64,326 3s. 11d. in the corresponding period of 1906. 
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A DERELICT SOMERSETSHIRE RAILWAY. 


SHorTLy after the story of the abandoned Shrewsbury, 
Potteries, and North Wales Railway was published in these 
columns,* the amazing particulars relative to the fate of the 
Birr and Portumna Bridge Railway were unfolded before the 
Viceregal Commission on Irish Railways. It will be remem- 
bered that the evidence given by a gentleman resident in the 
locality explained how this latter line fell into a derelict con- 
dition and gradually disappeared, until at the present day the 
bed of the railway is there, but nothing else, and the district 
has no other means of communication. 

Yet another instance of an abandoned railway exists in the 
shape of the West Somerset Mineral Railway; but the 
reasons which led to the disuse of the latter reveal a very 
different state of affairs from either of the foregoing. The 


unfortunate ‘‘ Potteries ’’ railway was a commercial failure | 


pure and simple; the stolen Birr and Portumna Bridge 
Railway was the outcome of a wrangle between the Board of 
Works, Public Loan Commissioners, and the Great Southern 
and Western Railway Company of Ireland, which worked the 
line for a period of ten years until 1878; but the derelict 
Somersetshire railway was shut down on account of the decay of 
the once flourishing industry which called it into being. 

Some fifty years ago the Brendon hills acquired importance 
by the discovery of ‘a valuable vein of carbonate of iron 











SUMMIT OF THE INCLINED PLANE 

running through the range. These hills are situated six miles 
inland from the Somersetshire shore of the Bristol Channel, 
between Watchet and Minehead. They reach a height of 


1344ft. at Elworthy Barrow, and well repay a visit by reason | 


of their bold, wild scenery, and also for the magnificent views 
they afford of the Quantock range on the east, and Exmoor 
on the west. 

Consequent upon the above discovery, a number of mines 
were sunk in various parts of the hills, the largest and most 
important cluster being situated at the easternmost edge of 
the range, near to a hamlet named Brendon. Hundreds of 
miners flocked to the new El Dorado, and Brendon soon 


became transformed into a small town, composed of streets | 


of artisans’ dwellings, together with inns, shops, and places of 
worship. In 1857 a company was formed to construct arailway 
for conveying the ore from the mines to the port of Watchet for 
shipment. The West Somerset Mineral Railway, asthe enter- 
prise was called, was opened throughout in 1859. The line 
is 114 miles long, including a remarkable inclined plane, 
which was adjudged to be the best method of carrying the 
line to the summit of the Brendon hills. Starting from 
Watchet, the line runs in a southerly direction for a distance 
of seven miles, and for most of the way following fairly 
closely the natural profile of a narrow, deep, and sinuous 
valley, until it comes to a place named Combe Row, at the 
foot of the hills. From this point the railway climbs to the 
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| had to put up with the loss of traffic as best they can. 


| of the little railway are in a fair state of repair. 
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WATCHET STATION AND ENGINE SHED 


summit of the range by means of an inclined plane, two- 
thirds of a mile in length, and on a gradient of lin 4. The 
line then continues almost due west along the plateau for 
another 34 miles, the terminus being a village called Gup- 
worthy. 

For some years the company appears to have worked the 
line itself, but eventually the working was transferred to the 
Ebbw Vale Steel, Iron, and Coal Company, which acquired 
most of the mines. The latter company obtained power to 
run passenger trains as well as mineral, so as to afford travel- 
ling facilities for the considerable mining population, and, 
incidentally, to exploit the Brendon hills in the interests of 
tourists. Orthodox stations were built at Watchet, Wash- 
ford. Roadwater, Combe Row, Brendon, and Gupworthy ; 
but as no passenger traffic could be conducted on the inclined 
plane, the train service was divided into two distinct por- 
tions, viz., between Watchet and Combe Row, and between 
Brendon and Gupworthy. 

The construction of the railway was attended by a tragic 
event, which created a considerable stir in connection with 
the then lax rules about single-line working, and was very 
fully reported in the London newspapers. On a Saturday 
afternoon in August, 1857, an engine and coal truck, in 
which were Mr. James, the engineer in charge of the works, 
and thirty men, left Roadwater, the then terminus of the line, 
for Watchet, in order te draw wages. At Washford Station, 
half-way between Roadwater and Watchet, the train was 
stopped by a flagman, who warned the driver that it would 
be dangerous for him to proceed, as a special mineral train 
was due to leave Watchet before he could arrive there. Mr. 
James, who had important letters to post, overruled the 
hesitation of the driver to continue the journey. Accordingly 
the train proceeded, with the result that about a mile further 
on, and when travelling very fast, it met the train coming 
from Watchet. The impact of the collision was terrible. 
Both trains were totally wrecked. Mr. James and three 
other men on his train were killed on the spot, while fifteen 


| more were frightfully injured. 


In the early ‘‘eighties,’’ owing to the adoption of a new 


| process in the manufacture of iron and steel, the Brendon 


industry was crippled, the mines closed, and the plant dis- 
posed of by auction. Nevertheless, the arrangement between 
the West Somerset Mineral Railway Company and the Ebbw 
Vale Iron, Coal, and Steel Company compelled the latter to 
carry on the traffic of the line, such as it might be. Con- 
sequently, the railway continued to be worked at a heavy 
loss for many years after the abandonment of the mines. 
However, in March, 1898, the company asked to be relieved 
of its liability, a proposal to which the directors of the West 
Somerset Mineral Railway agreed, subject to the guaranteed 
dividends being paid as heretofore. It should be added that 
the authorised capital—including loans—of the railway is 
£105,000, and the Ebbw Vale Company had guaranteed all 


| payments down to and sufficient to cover 5 per cent. per 


annum on the ordinary shares. The decision to close the 
line took effect early in November, 1898, when the Ebbw Vale 
Company removed all its private rolling stock. Protests were 


| made locally against the abandonment of the railway, but | 
| were fruitless, and the residents in the neighbourhood, to | 


whom the line was a convenience for nearly forty years, have 
Con- 
sidering, though, that during the last year or so of working 
the passenger train service appears to have been confined toa 
train leaving Watchet at 9.30 a.m., and returning from 
Combe Row at 10.45 a.m., the cessation of traffic could not 
have created a big void. 
Notwithstanding the fact of its having laid derelict for | 
nearly nine years past, both the permanent way and equipment | 
The track is | 
well ballasted ; the rusting rails are in good alignment, and | 
firmly ‘‘chaired’’ and ‘‘keyed’’; and the switches work | 
perfectly. The line is single track, with two lines of way in | 
all the stations, the platforms and stone-built offices of which | 
lcok as though they might have beer open for business yester- 
day. Quite extensive sidings are met with at Combe Row 
and Brendon, where, of course, a good deal of shunting and 
marshalling went on preparatory to the wagons being hauled | 
up or let down the inclined plane. The latter work, which 
ranks among the longest and steepest of the kind for 
standard gauge vehicles in the country, is a very striking 
object in the landscape. | 
Closer inspection reveals that it is boldly and skilfully | 
engineered, in that it is carried in places across deep ravines 
and through cuttings in hard rock. As might be expected, 
the permanent way of the inclined plane has suffered the | 
greater dilapidation, for the sleepers are ‘‘ creeping ’’ down 


| hill, and the neglected drains have turned some portions of 


| closing of adjacent level-crossing gates, was removed 


the double track into quagmires, while the pulley-blocks 
supporting the endless rope are mostly broken or unservice- 
able. Generally speaking, however, no such extraordinary 
scenes of utter wrack and ruin as exist from end to end of the 
ruined ‘‘ Potteries’’ railway are to be witnessed on the 
abandoned Somersetshire line. The visitor to the latter will 
be struck by the neat and well-cared-for aspect of the fences 
and hedges, and the good condition of the bridges under and 
over the railway. Several specimens of an interesting old 
type of signal are dotted about the line. This is the revolv- 
ing disc and cross-bar signal, which was established in the 
early ‘‘ forties,’ and became standard with the principal 
railways until superseded by the semaphore. The signal is a 
tall mast, with a round dise on the top to show “ all right,”’ 
and a cross-bar below to indicate ‘‘danger.’’ It was a long 
way the best of all early railway signals. Owing to its 
height, it could be seen a great distance away ; there could 
be no mistake as to the definition of the disc and cross-bar 
in either position; and it differed from its contemporaries in 
that it exhibited a visible signal for ‘‘ all right.’’ Its defect 
was that wind pressure made it unsteady. Very few speci- 
mens of this signal are extant. One which was in use 
for forty years near Shirehampton, on the Clifton-Down and 
Avonmouth section of the Great Western and Midland joint 








THE INCLINED PLANE 


lines, where it worked in conjunction with the opening and 
on 
April 22nd last, and the necessary steps have been taken for 
its preservation as an historical relic. Instead of being left to 
decay, the West Somersetshire signals might well be acquired, 
say, for the South Kensington Museum’s railway section. 
Not so long ago the village of Brendon, at the summit of 
the inclined plane, presented a strange sight for this country. 
When the mines were shut down, the whole population, from 
being connected with the industry, migrated from the place, 
and for many years the deserted habitations were left to the 
mercy of the weather, and the devastating violence of the 
‘* sou’-wester ’’ on the Brendon hills is proverbial. At last 
nearly all that still remained of the streets of roofless cot- 
tages was pulled down and the material disposed of. To-day 
the site of the erstwhile prosperous little community and 
extensive works is marked by a few gaunt stone chim- 
neys, @ grass-grown railway station, and a Nonconformist 
chapel, over the porched entrance to which are the word 
‘¢ Beulah,’ and the date of erection 1861. Such wes the 
hurried nature of the stampede en masse from Brendon, that 
even the chapel was left just as it was, with stained-glass 
windows, pulpit, and pews complete, and for long many of 
the cards affixed to the book-rests, and inscribed with the 
seat-holders’ names, were yct tobe seen. Additicnal interest 
is lent to the abandoned railway by the effcris which are now 
being made locally for its restoration as between Watchet 
and Combe Row, 
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AN ELECTRICALLY-CONTROLLED SINGLE - 
LEVER TESTING MACHINE AND SOME 
TORSION TESTS. * 

By Mr. CuAries K, LAkaArp, Member, of London. 

In our last issue we completed the reprint of Mr. 
Larard’s paper. We now proceed to give the appendices 
in full. 

APPENDIX I. 

Torsion tests on short specimens.—The author has obtained some 
exceedingly interesting resnits in testing short specimens of iron 
and steel with the diameters varying from Sin. to 3in., and with 
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two different lengths, div. aud IZin. The object of the experi- 
ments was to determine the form of the torque twist curve during 
the plastic stage, and these experiments were facilitated and 
rendered almost fascinating by the ease with which the torque and 
twist rates could be controlled. Figs. 10 to 15 represent the 
plotted results of some of these experiments. Fig. 15 shows three 
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Fig. 1—TORQUE-TWIST CURVE FOR FIG. 
curves plotted to common scales, the line of fractures being a 
curve meeting the axes at infinity. It will be seen that a remark- 
ably uniform type of curve is obtained for the different tests, and 
an investigation shows each of these curves to be very closely 
parabo'ic from the elastic limit to the maximum torque. Fig. I1 
shows the method of verifying an assumption that the curve is 
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Fig. 12—TORSION CURVE 





parabolic, Four convenient points are taken on the curve, and 
the axis, directrix, and focus are found on the assumption that 
these points jie ona parabola. he construction is given in the 
diagram, and if the characteristic test for the parabolie curve be 


applied as shown in the figure, it will be seen that the assumption 
is justified. As is well known, a characteristic property of the 
parabola is that, if any point be taken on the curve, the distance 
of this point from the focus is equal to its distance from the 
directrix. The inclination of the axis of the curve to the rectan- 
gular axes of torque and twist depends on the diameter of the 
specimen, its length, and the nature of the material, the scales of 
torque and twist, as well as on the time rate at which the torque 
and twist are applied. 

Sir Alexander B. W. Kennedy has sbown that in the case of a 
tension test, the stress strain curve during the p'astic period, up to 
the maximum load, is approximately parabolic, and he gives an 
expression for the determination of the work done on the 
specimen. A similar expression can be obtained for the work 
done in twisting specimens to destruction. This work is equal to 
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Fig. 13-TORSION CURVE 


Zn N'l,, where N equals the number of turns on the specimen in 
a given time, and T,, represents the mean value of the toryue— 


: : - : d —— - 
see diagram, Fig. 16—and since N = — this is equivalent to 


aan ", where / equals the angle of twist in degrees, but od 
15U 180 
(say @)is the circular measure of the angle of twist, so that the 
work done is ultimately ejual to the circular measure of the angle 
into the mean value of the torjue. This work is represented 
diagrammatically in each of the Figs. 10 to 15 by the area included 
between the curve and the axis of twist, in which the scale for the 


latter must be multiplied by — to express the twist in circular 
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measure. Assuming the parabolic rule to apply irrespective 


of the direction of the axis, the expression for work becomes 


T; x @ : (T,, — T: )®, where T; denotes the torque at the 
elastic limit and T,,, the maximum torque carried by the specimen. 
The author has had all the tests represented in Figs. 10 to 15, and 
many others drawn out in a large scale, and has found the work 
by means of a planimeter, and also by calculation, using the 
approximate parabolic rule just given. The error in the assump- 
tion was never less than — 4 and never greater than — 9 per cent. 
for small inclinations of the axis to the case where the inclina- 
tion is on the other side of the vertical line. If, therefore, to the 
calculated area we make an arbitrary addition in each case of, say, 
64 per cent. of the calculated value, a result will be arrived at 
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likely to be within 1 or 2 fer cent. of the correct amount. 
giving these results the author is aware that much remains to be 
done in this direction, and he hopes to communicate at a later date 
some interesting developments in this direction. 
In examining the experimental results from a large number of 
torsion tests still more closely, the author has arrived at the 
conclusion that during the plastic stage of a test the material 
enters upon a définite condition of mobile flow during which the 
relationship between torque and twist follows a compound 
interest law. This condition seems to be established shortly after 
the elastic limit, and continues to held until shortly before the 
maximum or breaking torque. This law may be expressed by— 
be 
doa 


where ¢? ropresents the twist in degreos, t the torque on the 





* The Institution of Mechanical Engineers—Summer meeting. 





| (= 2-7185), and where « and / are constant for a given specimen. 
Taking the common logarithms of both sides of this equation, we 
obtain 
log. d = log. uw + 47 log. € 
= log. « + 0-4343 } 7, 
a simultaneous cquation of the first dezree. ‘This, therefore, is 
the equation to a straight line whose slope is 0-43434. Conse- 
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quently, if for any experiment the different values ot 7 and log. / 
be plotted along rectangular axes, and the points obtained approxi- 
mate to a straight line, the evidence is conclusive that the above 
law holds. For every experiment carefully carried out and the 
results plotted in this way a straight line was obtained—see 
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Fig. 17—RELATION BETWEEN TORQUE AND TWIST 

Fig. 17 for specimens 1-774in., 3-002in., and 2-495in. diameter. 
The values « and / for any particular specimen are readily 
determined. From a large number of experiments it was noticed 
that « was approximately a constant, its value depending upon the 
kind of material tested. For the steel specimens 1-774in., 
3-002in., and 2-495in. diameter this constant has the value 2-735. 
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Fig. 18—TENSION TESTING 


The value of /) for specimens of a given mate-ial but of different 
dimensions was found tu be a variabie quantity depending upon 
the diameter, and an investigation from a large number of experi- 
ments showed that 


b D" = a constant = 4, 
where Dis the diameter of the specimen from which 
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For the three experiments plotted Figs. 12, 13, 14, and 17 and 
] 
k= 5759 and xn = 2-89, 


so that for the material of these specimens the results of the 
experiments as between toryjue and twist are given by 


: T 
d? = 2-735 (©) a759 D ze 





pecimen, ¢ the base of the Naperian system of logarithms 





148 


THE ENGINEER 


Avaustr 9," 1907 








If the length L or 12in. be introduced into the expression, we 
obtain 

~ 

d* = 0-228 L (e) 2750 D2” 

The time rate of twisting for these specimens was kept constant at 
about one-tenth of a turn on the specimen per minute. A curious 
effect worthy of note was obtained during the test on thé 3in. 
specimen. While the test was in progress one of the fuses blew 
out and the torsion motor was brought to rest, the end of the 
steelyard failing on to the bottom stop. This necessitated a 
period of rest of about 10 minutes while the fuse was replaced. 
Then on starting the motor again it was noticed that the steel- 
yard lifted almost instantly, and that a short elastic period had 
developed itself, followed bya return to the usual type of curve. 
This is indicated very clearly in Fig. 14 (page 27). During the 
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Fig. 20—SHEAR TESTING 





whole of the experiments on these torsion specimens there was 
distinct evidence that the time-rate at which the twist was applied 
produced a distinct influence on the toryue-twist curve. 


APPENDIX Ii. 

Special apparatus for tension, COMPVESSION, shearing, and be nding 
(ests —The details for carrying out these tests on the Wicksteed 
machine are so well known that a general description of them in 
this paper is unnecessary. A few special features are, however, 
embodied in them, and a reference to Figs. 18-21 will make these 
clear. 

For the tension tests the spherical form of the seating, as shown 
in Fig. 18, may be noted. 

For bending, the double-pressure foot, consisting of two semi- 
cylindrical pressure feet articulating into a block carrying them, 
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Fig. 2i-CROSS BENDING 


is worthy of note, while for compression, platens of the usual type 
are used. The special shearing tackle provided with this machine 
was referred to by Mr. Wicksteed * in the discussion following Mr. 
Izod’s paper, and the author ventures to include a working draw- 
ing of this apparatus, Fig. 20. It will be seen that the lower blade 
of the shearing apparatus is firmly fixed to a massive block which 
is supported by the lower compression stirrup of the testing 
machine. The bar to be tested is inserted through a hole, leaving 
plenty of clearance at the top, until it stands over the edge of the 
fixed knife blade. The upper movable shearing blade is carried 
by a massive block which is supported by means of two side flanges 
to a cylindrical roller of specially hard steel. This roller during 
the shearing action moves down the hardened machined surface of 
the fixed block. In this way, during the shearing test the faces of 
the two blsdes are kept as close together as possible, any tendency 
to produce a bending action on the bar under shear being reduced 
to a minimum. With this apparatus the bar may be sheared in 
one or other of two ways. The bar may be fixed initially in a 
horizontal position by means of the gibbed key represented in the 


* ‘* Proceedings,” 1906, Part I., page 31. 





figure, or it may be allowed to tilt up under the shear and take its 
natural inclination. In testing in the latter manner the key is 
not inserted, and the bar tilts up into the clearance left on the top 
side of the bar. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opvnions oy our 
correspondents. ) 


COMPOUNDING AND SUPERHEATING, 


Str,—I thank the ‘‘ Author of the Article” for his reply to my 
letter, as it enables me to clear up certain matters respecting 
which there seems to be some misapprehension. 

In the first place, the best clue to the results of the trials men- 
tioned by your correspondent is the fact that the Belgian State 
Railways have just ordered 130 locomotives to be fitted with 
Schmidt superheaters—vd- the latest pamphlet of Schmidt's 
Superheating Company, Limited, London—which engines are in 
addition to 140 Schmidt locomotives already in service on that 
railway system. 

The results of trials of superheated steam and saturated 
steam locomotives respectively, of the same type and of practically 
the same weight, show that the former could not only take an 
appreciably heavier load, but could save coal and water, as com- 
pared with the latter, even then. 

In the second place, I would refer the ‘‘ Author of the Article ” 
to Schmidt’s Superheating Company, Limited, London, for any 
information on the question of royalties. That is a matter which 
is not my business, 

Thirdly, | would point out that the Schmidt patents are owned 
by an English company, and consequently the tribute has not to be 
paid to Prussia. 

Fourthly, with regard to the first cost of a Schmidt superbeater, 
attention may here be drawn to the statement made by Mr. H. H. 
Vaugban — formerly superintendent of motive power, and now 
assistant to the Vice-president of the Canadian Pacific Railroad 
in a paper read before the American Master Mechanics’ Association 
in 1905. That statement, which is based on several years’ experi- 
ence, is as follows :—‘* In general it may be assumed that the main- 
tenance of locomotives using superheated steam will not necessarily 
be greater than that of ordinary locomotives of similar size, as, 
although certain additional expenses are introduced, these are 
offset. by economies in other directions, and the net result will not 
be very much different. If this position is correct, the advisability 
of superheating depends entirely on the relation between the 
initial additional cost and the saving obtained ; and as, at present, 
the cost of applying a superheater is about 1000 dollars per engine, 
and the tendency will be rather to reduce this amount than increase 
it, it is evidentlya very goodinvestment.”” Mr. Vaughan estimates 
that the extra cost of a superheated steam locomotive will be 
recouped within two years. 

Fifthly, | may mention that the ‘‘ Vaughan-Horsey ” and the 
‘‘Cole” superheaters are very similar in arrangement to the 
‘*Schmidt” superheater. The differences are of a purely 
mechanical nature. For instance, in the ‘‘ Schmidt” apparatus 
the superheater pipes are bent upwards in the smoke-box, and are 
connected directly to the steam collector casting, whereas, in the 
** Vaughan-Horsey ” and ‘‘ Cole” designs, there are intermediate 
sub-headers between the superheater tubes and the main steam 
collector casting. But this mechanical modification has not turned 
out to be a success, and the best authority | am able to cite is Mr. 
Vaughan himself. Mr. Vaughan read a paper on ‘‘ Superheat- 
ing” before a convention of the American Railway Master 
Mechanics’ Association held in June, 1907, and from the under- 
quoted extracts from the paper published in the Ruiliray and 
Lugineering Review, it will be seen, on the one hand, what difti- 
culties were encountered with the American-designed super- 
heaters, and, on the other hand, how very efficient the original 
“Schmidt” superheater proved itself tobe. In the paper above 
referred to Mr. Vaughan says -— 

‘* All roads reporting, with the exception of the Lake Shore and 
Michigan Southern, have experienced ccnsiderable difficulty with 
the joints between the main and sub-headérs on the Cole super- 
heaters leaking. and this unfortunate defect has been a very 
important factor in the lack of interest shown in superheaters 
generally. The Schmidt superheater has, on the Canadian 
Pacific, given, in the majority of cases, exceedingly good results, 
and has run from shopping to shopping without attention, The 
Vaughan-Horsey superheater gave considerable trouble at first, 
on account of the fittings and nuts being made of bronze, which 
softened under the high temperature in front of the superheater 
tubes, and frequently gave out. During the past nine months 
thes? fittings and nuts have been made from steel! forgings, and 
this difficulty has been overcome.” 

Seeing that Mr. Cole is chief mechanical engineer of the larzest 
combination of locomotive builders in the world—the American 
Locomotive Company—and that Mr. Vaughan is assistant to the 
vice-president of so important and large a system as the Canadian 
Pacitic Railroad, the pertinent question may be asked whether, 
after all, “‘a proper arrangement of the piping is simple child’s 
play,” as your correspondent, with an evident want of vonviction, 
suggests / 


London, August 7th, F, W, Brewer. 


THE HOT AIR ECONOMISER, 


Str,—Referring to the leading article in your issue of June 7th 
on the paper I recently read before the Iron and Steel Institute on 
induced draught with hot air economisers for steel works and blast 
furnace boilers, I should be glad to have the opportunity of giving 
a brief explanation on the point raised as to the causes of the 
saving effected. The actual heating of the air of combustion, as 
pointed out in your article, certainly only accounts for a portion of 
the 25 per cent. saving effected by the Ellis and Eaves system, and 
shown by the tests referred to; but, besides this saving, which can 
be estimated fairly accurately, there are other sources of economy 
which, though it is less easy to estimate their value, are no doubt 
very important factors, viz:—(1) Practically complete combustion 
is obtained, saving the usual considerable losses in fuel with smoky 
and partial combustion ; (2) the combustion taking place at a 
higher temperature and at an early stage, is more efficient in im- 
parting heat before the gases leave the boilers; (3) a smaller excess 
of air is required for combustion when heated to 300 deg. than if 
cold air is admitted to the fires, and for this reason the actual 
saving in heat units obtained by heating the air is greater thao the 
calculation based on an equal quantity of excess air being used in 
both cases, 

I am much obliged to you for pointing out the omission in my 
paper explaining the point you raised, but I believe that the above 
reasons account, at all events to a considerable extent, for the 
great saving that is actually effected by the system. 

August 6th. A. J, CAPRON, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Quieting Down in the Iron Business. 

Boru Rhenish-Westphalian and Silesian ironmasters con- 
fess to heing disappointed as regards the development of the iron 
trade ; instead of a revival that was generally expected, a decreas- 
ing tendency could be perceived in nearly every depart:nent ; but, 
as previous orders secure employment to the majority of establish- 
ments for some time ahead, the downward movement in the iron 





industry has not been very keenly felt until now.. Few fresh 
orders are available, and thé work being offered is mostly for 
immediate consumption. Until now considerable firmness has 
been shown in pig iron, The steel works remain well engaged, 
especially in the Rhenish district. At the bar mills numerous 
orders of previous date are still reported to be on the books ; fresh 
sales can only be effected at reduced rates, A falling off in 
demand can be stated to have taken place in plates, both heavy 
and light, the latter being obtainable at M. 140 p.t. Fair employ- 
ment is secured to the construction shops and ironfoundries by 
orders previously booked. 


Wagons for the Prussian Railways. 

The Railway Administration, Berlin, has been requested 
to enter into negotiations with the wagon shops concerning the 
supply of 1495 passenger, 640 load cars, and 14,160 freight cars of 
different types. The delivery of the order is to take place by 31st 
of October of the present year. 


Coai in Germany. 

In South Germany coal is rather less scarce now than a 
few weeks ago, owing to supplies from the Rubr district and also 
from England. Demand for all sorts of fuel has been uncommonly 
strong in Silesia during the past week, and this will increase as 
September draws near. Prices are exceedingly stiff. The samo 
is reported from the Khenish- Westphalian district. 


The Austro-Hungcrian Iron Market. 

All things considered, there has been a good business done 
in the iron and steel industry of Austria-Hungary, pig iron remain 
ing scarce as before, while manufactired iron continues well 
inquired for at firm quotations, The majority of the mills can 
boast of being supplied with work for some months ahead. An 
order for 50,000 rifles for Servia is reported to have been granted 
to the arms factory of Steyr. All descriptions of fuel are in 
excellent request on the Austro-Hungarian market, with the result 
that coal is getting more scarce than ever. The cokeries, too, 
cannot supply sufficient quantities, and consumers complain of the 
inconveniences they are put to by this increasing scarcity of fue). 
Orders for 200,000 t. to 240,000 t. coal for the State Railways have 
recently been placed, the bulk of the order in pit coal and in brown 
coal falling to the Schatzla district. The prices are 30 per cent. 
higher than last year. In coke the consumption continues consider- 
ably higher than output, 


Slow Trade in Belgium. 

Though a general decrease in quotations has not as yet 
taken place, some articles have sgain met witha reduction in price, 
bars being specially weak, while for girders the former quotations 
have been fairly well maintained, A weakening tone is reported 
from the plate and sheet trade, and at the construction shops 
activity is extensive, while even for orders booked quite recently 
remunerative prices could be realised. Both as regards demand 
and inquiry very good accounts are given of the pig iron trade, 
and the position of the semi-finished steel trade re:nains favourable. 
The Belgian State Railway Administration will soon invite tenders 
for the supply of 290 locomotives of different types, also 190 
tenders, 2000 goods and passenger cars, brakes, &c., worth about 
32 million francs. The condition of the Belgian coal trade remains 
firm as before, and a good deal of animation is shown both in 
house coal and in engine fuel. The winter stocks in house coal arv 
considered far too low. Some sorts of engine fuel are less scarce 
now than a few weeks ago, and the demand for briquettes 
appears to be rather less strong than previously, Coke remains in 
excellent request, 


A Russian Success. 

As the result of tenders put in for a batch of twenty 
locomotives for the Roumanian railways the order was given to 
the shops of Kolomna and Hartmann, in Petersburg, at 92,000f. 
per locomutive. This is the first time that Russian shops have 
gained a victory over their numerous English, German, French, 
and Italian rivals. 


Coal in Russian Poland, 

The output last year shows a considerable increase. 
Twenty-five pits yielded, according to statistica] figures, 1,311,358 t. 
during the first quarter of present year, or 198,405 t., or 18 per 
cent., more than in 1906. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 31st. 

A GREAT deal of new mill and furnace capacity is coming in. 
Among the new mills is the Lackawanna, at Baffalo, N.Y., which 
will turn out 25,000 tons of billets or sheet bars every month. The 
machinery market has been favoured with large orders during the 
week, consisting of motor-driven lathes, and large cranes and 
machine tools. A large quantity of electrical machinery is being 
called for, and the electrical equipment plants are crowded. The 
Westinghouse Company has secured the contract for equipping 
the Laing yards at Sunderland. The pig iron market is quiet, 
though there are some indications of coming activity, Foundry 
iron has dropped. Merchant pipe is active, with enough business 
to run the mills throughout the year. The Security Oil Company, 
of Texas, is in the market for 500 miles of Sin. pipe. The rail and 
structural mills are all busy, and in the case of the structural 
mills business is flowing in. About 100,000 tons of steel rails were 
contracted for within a few days for trolley and inter-urban lines. 
The mills that are equipped to make open- hearth rails are securing 
most of the rail business, Others are putting themselves in shape 
as rapitlly as possible. 

The strike in the ore region shows signs of breaking. The loss 
is about 1,000,000 tons of ore a week. Means will be taken to 
increase the supplies of cre within reach of furnaces. The United 
States Steel Corporation is supporting Bessemer iron at 22 dols , 
as finished products are based on the selling prices of Bessemer. 
Conditions are generally quite satisfactory. The railroad com- 
panies are arranging to buy heavily of materials to finish improve- 
ments. Bridge work will be prosecuted with more than ordinary 
activity. The crop reports are favourable, and cereal prices are 
remunerative. Labour disputes with iron and steel workers are 
under process of friendly adjustment. 

Producers’ stock of copper is accumulating at the rate of 4000 
tonsa month. Exports from this port for week ending July 25th, 
3827 tons; total from July Ist, 12,772 tons. There are few offer- 
ings by independent producers. Tin is held firmly. The Min- 
neapolis arrived Monday with 615 tons. Total receipts for July, 
4332 tons; this with other stocks makes a total of 5200 tons. 
Lead is quiet and dull ; offerings at 5-20. 








Contracts.—The Stirling Boiler Company, of Motherwell, has 
recently received, arnongst others, orders for boilers, &c , from the 
Indian State Railways, the Buenos Ayres and Pacific Railway Com- 
pany, the Corporation of Copenhagen and the Compagnie’ Union des 
Gaz, of Milan. All of these are repeat orders,—The faling 
Corporation for their electricity department have placed an order 
with Messrs. George Sinclair ani Sons, Albion Boilerworks, Leith, 
for one of their patented vertical straight water tube steam 
boilers capable of evaporating 27,000 1b. of water per hour, and 
provided with a steam superheater. — Bradley and Craven, 
Limited, of Wakefield, inform us that they have just received an 
order fora en tet oa for briquetting small iron ore from 
Messrs. William Baird and Co., Limited, Bglinton Ironworks, 
Kilwinning. ‘This includes one of Craven's patented briquette 
machines, 
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THE IRON, .COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
The Holidays. 

Business has been, largely suspended since last issue, 
thus affording a welcome respite both for masters and workpeople, 
and production has not yet been generally resumed. Meanwhile 
nothing has occurred materially to change the position of affairs 
last recorded, and for the time of the year, summer being usually 
a quiet period, the situation continues strong. 


Steel. 


A good output is being made of mild steel bars, which are 
juoted £7 15s, to £8, and are in sustained request by engineers. 
The bridge and roofing firms are tolerably good clients for angles 
at £7 5s, to £7 103., and also for girder plates at £8 to £8 5s. 
Joists are in quiet call at £7 5s. to £7 7s. 6d. Boilermakers are 
well occupied, and are proving good customers for reliable steel 
boiler plates, which are quoted £9 to £9 2s. 6d. The large pro- 
duction which has been in progress for some months past has 
caused the supply of semi-finished steel at length almost to over- 
take the demand. Bessemer billets are quoted £6 2s. 6d. to £6 5s., 
and Siemens £6 5s. to £6 7s, 6d. 


Manufactured Iron. 


The marked bar firms are well off for work, and are still 
juoting £9, with Earl Dudley’s L.W.R.O. brand 12s, 6d, extra. 
Unmarked bars are still quoted £7 to £7 5s., with a continuance of 
the severe competition that has characterised this industry for a 
long time past. Galvanised corrugated sheets are quoted 
£13 17s. 6d. for 24 gauge f.o.b. Liverpool, with a good foreign and 
colonial demand, whilst plain black sheets are £8 10s. to £8 12s, 6d. 
for singles, £8 12s. 6d. to £8 15s. for doubles, and £9 5s. to 
£9 7s, 6d. for trebles. Tube strip is quoted £7 15s.; small rounds 
and ovals are about £7 12s, 6d. 


Pig Iron Steady. 


Pig iron continues in good demand, the rejuirements of 
ironfounders and engineers. being considerable, whilst the irori- 
works are also absorbing larger quantities than was the case last 
summer, Cold blast pig iron is quoted 115s., and best all-mine 
87s. 6d. to 92s, 6d. Part-mines are 58s. 6d. to 603.; and Stafford- 
shire cinder forge is quoted 57s, to 57s. 6d.; Derbyshires are 62s. 
to 63s.; and Northamptons 60s. to 61s. There is a good call for 
foundry castings. 


The Railway Carriage and Wagon Industry. 


In consequence of the increasing demand for larger and 
heavier types of rolling stock than those for which the present 
works at Birmingham and Shrewsbury were designed, the directors 
of the Midland Railway Carriage and Wagon Company have 
thought it desirable to acquire freehold land at Washwood Heath, 
Birmingham, on which they propose shortly to erect new works, 
equipped to meet the growing requirements of the trade. 


Railway Extensions. 


The construction of the Birmingham and North Warwick- 
shire Railway has been steadily advanced during the past six 
months, and it is expected that the line will be brought into use 
for goods traffic in the coming autumn. The widenings and other 
works in connection with the Great Western Railway Company in 
the Birmingham district, and the doubling of its Stratford-on-Avon 
branch, are also proceeding satisfactorily. 


Chain-making Machinery. 


A report has been received from Mr. Albert Halstead, the 
United States Consul at Birmingham, by the Washington Bureau 
of Mannfactures with reference to an automatic chain-making 
machine, which has been perfected by one of the directors of an 
English concern having works in Bradford and Birmingham. The 
Consul] states that the idea is said to have originated in Canada, 
and for smaller sizes, to make chains for reaping and binding 
machines, it was somewhat of a success, but for heavier chains and 
larger sizes the machine had to be reconstructed and re-modelled, 
and this is what has been done. The Consul explains that the 
machine draws in 4 steel bar at one end, and the bar issues at the 
other in the form of.a steel link chain, completely assembled. In 
the process of manufacturing the chain by this machine none of the 
metal is lost, the weight of the. chain upon completion being 
exactly that of the metal before manufacture. The machine, he 
further points out, is sd_contrived that the metal bar is pierced, 
and the parts thus. formed. compose a flat link. Each perfected 
link comprises a joint, consisting of a raised projection or lip at 
one end, having a convex outer surface of about a quarter of a 
circle, while at the other end the centre portion is carried over to 
form about four-fifths of a circle, hitching over the lip end of the 
next link, an open space permitting detachment sideways, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, August 7th. 
After the Holidays. 

THE position of pig iron continues doubtful, and as the 
attendance on the Manchester Iron Change on Tuesday was very 
thin after the holidays, buyersand sellers, being impartially absent, 
it can be readily understood that there was little or no prompt 
business passing in this department. We did hear of inquiries for 
No, 3 foundry for delivery during the last three months of the 
year, and in this respect. there was more disposition to speculate 
in the forward position, Thie was backed up to some extent by 
the higher prices asked for warrant iron, but it is pretty safe to 
assume that considerable caution. was manifested, as the ideas of 
buyers and sellers: were often widely apart. It is but fair to say 
that there was more desire on the part of makers to meet buyers, 
especially in Scotch iron. Middlesbrough is still largely being 
absorbed by shipment, and this sort, as also Lincolnshire and 
Derbyshire, remains firin. Hematite was steady at late rates, but 
forge was rather in buyers’ favour. 


Finished Iron. 


5 There is a quieter feeling in bars, and only a moderate 
business in other descriptions. 


Steel. 

Steel and steel products remain steady. ‘There is still 
talk of foreign billets being offered in this centre, but we cannot 
get any information of a reliable character. If it be so, the quantity 
is small, Lancashire makers-are full up for the present with 
orders and haye little fear of competition. 


Copper. 


Copper, both raw and manufactured, has had another 
relapse since our last. Sheets are.£2 per ton lower, and tubes 4d. 
tod. per Ib., and even at these figures the demand is quiet. A 
large order for locomotives for. Australia, it is stated, has. been 
placed with a local firm, and this may in some. respects stimulate 
the demand for tubes. Ingotsare very dull. Tin ingotsand sheet 
lead unchanged, 


Quotations. 


ig-iron : Lincolnshire, No. 3 foundry, 65s. 6d.; Stafford - 


‘, 
shire, 63s,; Derbyshire, 64s,; Middlesbrough, open brands, 65s. 10d, 





to 66s. 10d. Scoteh: Gartsherrie, 75s.; Glengarnock, 743.; Eglin- 
ton, 71s, 6d. to 72s.; Dalmellington, 71s., delivered Manchester. 
West Coast hematite, 79s.; East Coast ditto, 81s. 6d., both f.o.t. 
Scotch: Delivered Heysham, 72s. 94.; Glengarnock, 71s. 9d.; 
Eglinton, 69s. 3d. to 693. 9d.; Dalmellington, 68s. 9d. - Delivered 
Preston: Gartsherrie, 74s.; Glengarnock, 73s.; Eglinton, 70s. 6d. 
to 71s.; Dalmellington, 70s. Finished iron: Bars, £8; hoops, 
£8 7s. 6d.; sheets, £8 15s, to £9. Steel: Bars, £8 to £8 5s.; 
peoess £8 15s.; sheets, £9 to £9 5s.; boiler plates, official, 
£9 2s, 6d.; plates for tank, girder, and: bridge work, £7 15s.; 
English billets, £6 2s. 6d. to £6 7s. 6d.; foreign ditto, £6. Copper: 
Sheets, in quantity, £105 per ton ; small lots, 13$d. per lb.; tough 
ingot, £92; bestselected, £93 per ton. Seamless copper tubes, 13d. ; 
seamless brass tubes, 92d.; condenser, 102d.; rolled brass, 8#d.; 
brass wire 9d.; brass turning rods, 84d.; yellow metal, 84d. per lb. 
Sheet lead, £24 per ton. ‘Tin ingots, English, £182 per ton. 


The Lancashire Coal Trade. 


The Bank Holiday season interfered in this, as in other 
business centres, with the attendance on the Manchester Coal 
Exchange. The feature on the market was the strong demand for 
bunkering coal, the ideas of holders still being on the up grade. 
The warm weather has had the effect of curtailing the demand for 
house coal to a considerable extent, and one or two parcels placed 
on the market were disposed of rather in buyers’ favour. The 
holidays in the cotton districts, which are more prolonged than 
was the case last year, is also causing some accumulation of slack, 
but sellers anticipate no change in quotations for the present. 
Manufacturing coal is very firm. General quotations, however, 
show little change. 


BaRROW-IN-FURNESS, August 8th. 
Hematites. 


The position of the hematite iron trade shows improve- 
ment during the week, and more business is being done as between 
actual consumers and makers. The demand on American and 
continental account is not so strong as it was some time ago, but 
there is reason to believe a considerable business will be done in 
the near future with both America and the Continent, as the needs 
of consumers in these places is shown to be very large, and in some 
instances it is expected to expand. On home account the trade 
dving is very steady, and makers are very well sold forward. 
Prices are stronger, and mixed Bessemer numbers are 6d. per ton 
higher on the week, at 8ls. 6d. per ton net f.o.b., while 
warrant iron sellers are at 78s. 11d., an advance of 1ld. on the 
week. Warrant stocks are again down this week to a slight 
extent, and now stand at 14,195 tons, as compared with 
72,219 tons in the corresponding week of last year. Makers 
are still practically without stocks, and with their present 
commitments are not likely to run up stocks for some time to 
come. The demand for special hematites is very fully maintained, 
and orders are well held for spiegeleisen, ferro-manganese, and 
charcoal iron. There is a very good trade doing in native iron 
ore, and sales are noted at from 16s. to 18s. per ton for ordinary 
sorts net at mines, and as high as 23s. for the best classes. 


Steel. 

A much better report can be given of the steel trade this 
week, especially in the heavy trades. The demand for rails is 
better, and there is a marked improvement in the business doing 
in shipbuilding material of all classes, This week the mills have 
been stopped, but on Monday next week full time will be resumed 
in the rail and plate departments, and it is expected that activity 
will prevail for some time to come. There is a little improvement 
to note in the demand for merchant classes, but the orders in hand 
only enable makers to employ the mills on half-time. Prices are 
well maintained. 


Shipbuilding and Engineering. 

There is a very good outlook for business in the gun- 
mounting department, and the shops are well stocked with orders. 
In the marine department the trade doing is only small, but some 
heavy jobs are the subject of present negotiation. Boilermakers 
are fairly well employed. Considerable activity is to be seen at 
the iron, steel, and brass foundries, and there are indications which 
foreshadow a continuance of brisk trade in all these departments 
of industry. 


Shipping and Coal. 

The shipments of iron and steel from West Coast ports 
last week were 13,939 tons—iron 7912 tons and steel 6027 tons— 
as compared with 13,388 tons for the corresponding week of last 
year, an increase of 651 tons. The total shipments to date this 
year have been 550,232 tons, as against 476,274 tons for the corre- 
sponding period of 1906, an increase of 73,958 tons. The demand 
for coal is very steady, especially for steam sorts, and prices are 
firm. Coke remains at the high price recently quoted. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Bank Holiday and Business. 

THERE is a disposition in the larger works to take 
advantage of the Bank Holiday to make it the summer holiday 
altogether, more especially for the foremen and others. These 
bave for the most part an allowed holiday, and it is felt it would 
be very advantageous if the full holiday could be taken then. An 
arrangement of this nature is now in operation in several 
establishments, where holiday is being observed for the week. At 
other establisbinents the stoppage was from Friday to Tuesday, 
and in several instances to Wednesday morning. In the colliery 
districts Bank Holiday is not greatly regarded, and work has 
been going on very much as usual, 


Steam Coal. 


No further progress has been made.in the placing of loco- 
motive fuel contracts, The railway companies still refuse to give 
the 12s, per ton asked for by the coalowners, who are not concerned 
about supplies for present needs being obtained elsewhere, as there 
is no difficulty in placing their output at 12s , and occasionally 
more money in the open market. All kinds of steam coal and nuts 
are in brisk request, both for home and distant markets. Ship- 
ments continue largely in advance of the corresponding: period of 
last year from Hull—for the week ended 30th July, 88;836 tons; 
for similar period last year, 42,289 tons. Rotterdam is easily first 
with 30,435 tons, The various steam fishing teets of Hull and 
Grimsby are receiving heavy consignments: at. full market prices. 
Large stocks of coal are in the railway sidings, the coalowners 
being unable to take advantage of the full demand for export coal 
owing to inadequate facilities at port. : 


House and Other Coal. 

Considering the season of the year thé trade beinz done in 
house coal is excellent, and prices are maintained at an excep- 
tional level. From the metropolitan, Southern and Eastern 
Counties markets the cal] is chietly for best qualities, the business 
in secondary sorts, which is quite up to the average, being 
mainly for Lancashire and Yorkshirecentresof consumption. Pit- 
mouth values of best Barnsley softs range from 10s, 6d. to lls. per 
ton, other qualities up to 9s. 6d. per ton. The local thin-seam pits, 
in most instances, are working full time, .but. the demand with 
them is not quite so active. Coking fuel and. all kinds of manu- 
facturing coal are in brisk request.. Engine slack for Lancashire and 
Yorkshire textile localities, from 6s. 6d. to 7s. 6d. per ton ; 
smudge for coking purposes, 5s. 6d. to 6s, 6d. per ton; nut. coal 
for marine boiler purposes, 8s.°6d. to 9s, 6d. per ton. These are 
all pit prices, ; 





Coke. 

Coke is a little quieter, but this condition is expected to 
be only temporary, as it is due, no doubt, to furnaces in the 
Midlands being in need of repairs, and less consequently going 
to these districts. (Quotations remain unchanged. Best washed 
coke, 16s. to 16s. 6d. per ton; unwashed, 15s. to 15s. 6d. per ton. 
Steel melting coke, 25s. 6d. to 263, 6d. per ton, 


Steel and Iron. 

The leading steel establishmeats are well employed in 
nearly every department, with no likelihood of any alteration for 
some time. Iron quotations are maintained. Most of the iron 
makers are sold to the end of the year, and consequently no 
change in prices is called for, more especially as the prospect is as 
hopeful as formerly. Very little business is evident locally, from 
the lack of pig iron. Hematites appear to be hardening. Quotations : 
West Coast hematites, 91s. to 933. per ton; East Coast, 88s. to 
903. per ton, both delivered in Sheffield and Rotherham, East 
Coast subject to 24 per cent. Lincolnshire, No. 3 foundry, 
64s. 6d. per ton; No, 4 foundry, 62s. 6d. per ton ; No. 4 forge, 
61s. 6d. per ton; No.5 forge, mottled, white, and basic, 65s. 6d. 
per ton; Derbyshire, No. 3 foundry, 633. per ton ; No. 4 forge, 
60s. perton. Bars, £8 53. to £8 10s. per ton; sheets, £9 103, to 
£10 per ton. 


Railway Material. 

This department of the heavy industries is steadily 
employed, largely on account of distant markets, a good deal of 
work for India and the Colonies being reported. Railway wagon 
builders have recently had some good lines both for home and 
distant companies. It is expected that the home railways will 
order more freely as the year advances. The work at present in 
hand is largely for tires, axles, wheels, springs, buffers, and 
similar accessories of rolling stock. The reports of several of the 
wagon companies now being issued indicate satisfactory working. 
A good locomotive contract for the New South Wales Government 
Railways is announced to have been placed in the Manchester 
district. 


The Lighter Trades—lIvory Prices. 

A change for the better, to some extent, is reported by 
several manufacturers in the home cutlery trade, more especially 
in table cutlery ; but the general condition of the business, as 
well as in silver and electro-plate, leaves much to be desired. 
At the Antwerp ivory sales, when several Sheffield houses were 
represented, the prices in general, although a little irregular, 
were fairly well maintained. 


British Foundrymen’s Association. 

The fourth Annual Convention of the British Foundry- 
men’s Association was held in Sheffield this week. ‘The Association 
has a membership of 250, representing the principal centres of 
ironfounding inthis country. The Convention opened on the 6th 
inst. at the Technical School, Jent by the University of Sheffield 
for the purpose. Mr, Herbert Pilkington, M. Inst. C.E., of Sheep- 
bridge Coal and Iron Company, was elected president; Mr. 
F. J. Cook, Birmingham, and Mr. Percy Longmuir, Sheffield, 
vice - presidents; Mr. J. E. H. Allbut, Chesterfield, secre- 
tary. The members of the Association were officially weicomed 
to the city by the Lord Mayor and the Master Cutler. The Lord 
Mayor, contrasting the old wooden pipes used for conveying water 
with the present method, stated that in a public capacity he had 
been concerned in the placing of very large orders for iron pipes— 
19,000 tons for the Langsett water undertaking of the Sheffield 
Corporation, and up to 154,000 tons for the Derwent Valley Water 
Board. The President, in responding to the welcome, said there 
could hardly be a more appropriate meeting-place for fouadrymen 
than Sheffield. He then proceeded to deliver the presidential 
address, for which he was heartily thanked. Mr. Perey Long- 
muir, Sheffield, read a paver on “‘ Practice and Theory,” and Mr. 
W. H. Sherburn, of Wartington, another on ‘“‘ The Foundryman : 
Past, Present, and Futyre.” Wednesday’s programme included a 
practical demonstration of pyrometry by Mr. T. Swindon, a 
paper by Mr. E. L. Rhead on * ‘the Changes in Cast Iron During 
and Afcer Solidification,” and a paper by Mr. E. Houghton on 
‘Special Alloys for Foundry Use.” Visits were paid to several 
works, 


Electrical Trades Conference. 

On the 3rd and 5th inst., delegates, some forty in number, 
from England, Scotland, Ireland, and Wales, representing 
branches of the Electrical Trades Union, met in Sheffield to 
conter on matters of importance to the body. The chief business 
was the revision of the rules. 


Holiday Tramway Traffic. 

The receipts on the sheffield Corporation tramways for 
Saturday, Sunday, and Monday of the August holiday amounted 
to £3062, compared with £2964 for the corresponding three days 
of last year. ‘The passengers numbered 825,431, compared with 
800,200 for last year. 


Factory Inspector. 

Mr. J. H. -Rogers, of Blackburn, H.M. Inspector under 
the Cotton Cloths Factories Acts, who for some years has had 
supervision of the weaving departments of iills in North-East 
Lancashire, has been appointed to the factory inspectorship at 
Sheffield vacant by the death of Mr. Dodgson. Mr. Rogers is 
succeeded at Blackburn by Mr. George A. Taylor, who has 
hitherto supervised the spinning departments in Kast Lancashire 
mills, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

A GooD report can fairly be given in respect of the state 
of the Cleveland pig iron trade this week, for it is generally agreed 
that the demand is again steadily improving, and there are indica 
tions that the autumn will be almost as brisk a time as was the 
past. spring. Consumers who have been holding back have appa- 
rently come to this conclusion, for they have this week been 
inquiring very freely for quotations for large quantities of iron, 
and these have resulted in a fair number of orders, though the 
prices asked have been higher than those which ruled in the latter 
part of last month. There is certainly no valid ground for taking 
anything approaching a pessimistic view of the prospects of trade 
for the remainder of this year or the early part of next. A most 
noticeable feature of the market is the scarcity of No. 1 Cleveland 
pig iron. Consumers can hardly get it at.all—indeed, there is quite 
a famine, and whereas for a long period makers could realise for it 
only ls. 6d. per ton more than was paid for No. 3, now they can 
get 5s. 6d. to 6s. per ton more than for the lower quality, and it js 
almost a favour. when makers supply it even on these terms. 
There have been sales of No. 1 at 64s., and it can only be got from 
the makers themselves, there being none in the public warrant 
stores.» As a matter of fact, Connal’s hold scarcely anything but 
No. 3 quality now. No. 3 Cleveland G.M.B. pig iron for early 
delivery has risen to 58s. 3d. per ton, and buyers who hesitated 
to give ls. less are-now paying the present rate rather freely. 
No. 4 foundry is at 57s. 6d., and No. 4 forge at 57s. The warrant 
market is stronger, and the ‘‘ corner” which was lately reported 
is at an end, though there is still a small backwardation for for- 
ward delivery. It would almost seem as if ‘thestock. of Cleveland 
iron in Connal’s stores would disappear before the autumn is over, 
in which case the “ ring” at Glasgow would find its occupation 
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gone, for the members use Cleveland warrants exclusively as 
counters for their speculations. It is true that the stock of Cleve- 
land warrants has been much below what it is now, but then the 
speculators had Scotch warrants to fall back upon ; now they have 
not, for there is only some 2000 tons held. 


Hematite Pig Iron. 

The lull in buying East Coast hematite pig iron continues, 
but does not weaken the market, for makers have plenty of orders, 
and will have no need to sell for some time to come. Consumers 
of hematite pig iron, as a rule, do not buy from hand to mouth, 
but make large contracts, and then nothing is done in the way of 
selling for weeks together. The present is a slack buying period, 
but every ton that is produced is going direct into consumpt‘on 
either at home or abroad, and this state of affairs is assured for a 
considerable time ahead. Mixed numbers are still at 8ls 6d. per 
ton f.o.b. Middlesbrough. Rubio cre can be bought at 21s, 6d. 
per ton delivered at wharf in this district, but 22s. is quoted. 


Stock of Pig Iron. 

Connal’s stock ‘n July was reduced 51,508 tons, as com- 
pired with 50,468 tors in June, and this notwithstanding that the 
shipments were 16,000 tons smaller than in June. It is argued by 
some that this is not altogether a satisfactory feature, for it may 
be taken to signify that the makers last month accumulated some 
stock. The facts, however, do not bear this sut. The producers 
have not increased their stocks ; indeed, most of them are still bare 
of iron, and every ton is going into consumption as they make it. 
Never were producers’ stocks so small as they are now ; indeed, 
it is calculated that, taken altogether, the total quantity of Cleve- 
land pig iron unsold in the hands of makers is not over 5000 tons, 
which is insignificant when it is borne in mind that the producers 
are turning out over three million tons of pig iron per annum in the 
North-East of Eogland. Consumers who urgently need prompt 
iron cannot very well get it from the makers, but must go to the 
public stores for it. There is with Connal’s about 210,000 tons, 
nearly all No. 3 Cleveland pig iron, and no less than 322,000 tons 
have been taken out since this year commenced, 538,000 tons being 
held at December 31st last, and over half a million tons have been 
taken out since March of last year, when the stock reached 
750,000 tons. Anyone who has Cleveland pig iron to buy from 
the makers for prompt delivery knows the difticulty that is experi- 
enced in getting it, and even small cargoes have to be taken in at 
two or even more wharves. The reason for the greater decrease in 
the stock in the public stores at the same time when shipments 
were not so heavy appears to be, not that the makers have been 
adding to stock, but that they have been delivering more inland, 
and more iron has been used for local steel-making purposes. The 
situation is thus quite as satisfactory as ever. 


Seven Months’ Pig Iron Shipments. 

The figures of the exports of pig iron from the Cleveland 
district this year have been altogether phenomenal—they, up to 
the end of July, reached 1,082,524 tons. It has been considered 
that ironmasters did well when they could export a million tons in 
the twelve months, but this year that quantity has been more 
than reached in seven months. The record quantity for the first 
seven months was 829,163 tons in 1906, but that is exceeded by 
30 per cent., and in 19C5 the tonnage exported was little more 
than half of what is reported this year. Taking the last ten years 
the average shipment for the first seven months was 786,000 tons, 
and that has this year been exceeded by 37 percent. Germany 
has had 296,850 tons this year from Cleveland, against 251,816 
tons in 1906; the United States and Canada 227,000 tons, against 
28,310 tons ; Italy 73,398 tons, against 57,529 tons ; and Scotland 
23/,990 tons, against 244,393 tons. 

Prospects for the Autumn. 

American consumers are not likely to need so much Cleve- 
land iron during the autumn as they have been taking during the 
spring ; in fact, the American demand for European iron is practi- 
cally at an end ; but Germany and the Continent generally are 
expected to require more iron than ever, judging by the inquiries 
that have been received this month by the Cleveland ironmasters 
and the leading merchants. The quantities wanted are large, and 
for delivery not only in the autumn, but also over the spring of 
next year. Italian consumers are buying not only Cleveland pig 
iron, but also hematite freely, and from this it may be inferred 
that they do not for some time expect the value of pig iron to be 
more in their favour than it is at present. The autumn buying is 
setting in very encouragingly, and at a somewhat earlier date 
than usual. 


Manufactured Iron and Steel. 

Not many orders are being secured, there being a lull in 
buying at present, but as producers have still well filled books 
there is no pressure to sell, and prices are firmly maintained at 
figures which have ruled in most cases for several months. The 
production is this week curtailed because all the works at the 
Hartlepools, including the steel works, shipyards and foundries, 
are idle, owing to the annual holidays. The works on 
Teesside will be laid off during the week commencing 19th inst., 
holidays being always observed on the occasion of Stockton Races. 
it might have been expected that the strike at Belfast would have 
lessened the shipments of shipbuilding material from Teesside, for 
the Belfast yards use large quantities of plates and angles pro- 
duced in this district ; but there is no falling off, the steel being 
forwarded as heretofore. Exports of manufactured iron and steel 
have lately been very good. Middlesbrough producers last month 
exported 60,100 tons, against 48.563 tons in July, 1906, and of this 
21,705 tons went to India ; 7697 tons to South America ; and 6097 
tons to Japan. The last-named country receives a good deal of 
shipbuilding material from Teesside, and India and South America 
take mainly railway materials. Messrs. Richardsons, Westgarth 
and Co., Limited, Middlesbrough, have built for the Cargo Fleet 
Iron Company a metal mixer 28ft. 6in. long by 13}ft. diameter. 
It will hold 200 tons of metal. It was carried from Messrs. 
Richardsons to the Cargo Fleet Ironworks by the North-Eastern 
Railway Company, and stood 15ft. llin. above the rails. This, 
it is claimed, is the highest load that has ever been conveyed 
over any section of a main line in Great Britain. No changes 
in the prices of manufactured iron and steel have been made 
this week, or, in fact, for several weeks. 


Coal and Coke. 

There is extraordinary activity in the coal trade of the 
North-East of England. Never, indeed, have there been such 
heavy deliveries, and more would be taken if it could be raised 
fast enough. Particularly good is the export trade, and consumers 
abroad are very pressing, though prices are higher than anything 
which has been reported for at least thirteen years. Evidently 
buyers must have the coal, for the advancing prices rather stimu- 
late than check the demand. For best steam coals 16s. f o.b. has 
to be paid ; for best gas coals 15s., and for coking coal 14s, The 
prosperous condition of the coal trade is shown by the fact that the 
Conciliation Board hasawarded a7} per cent. advanceof wages to the 
Durhain miners for the current quarter. This means that realised 
prices have gone up ls. per ton during the past quarter. Wages 
have risen 20 per cent. since the upward movement commenced 
in 1905, and realised prices have over the same period gone np 
2s. 8d. per ton. The wages now are higher than have been reported 
since 1894. Foundry coke is at 24s. per ton f.o.b., and medium at 
21s. per ton, delivered at the furnaces at Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General State of Trade. : 
Bustness still suffers considerably from holidays, and the 
general outlook may be described as moderately encouraging. 





There does not appear to be any very material intlow of fresh 
business in the iron and steel trades. Inquiries from abroad are 
on a reduced scale; neither are there many home contracts in 
sight likely to yield any great increase of business. The high 
rates now ruling for both raw and manufactured goods and the 
somewhat unsettled condition of the labour market are against any 
decided expansion of enterprise. 


The Warrant Market. 

The Glasgow pig iron warrant market was closed on 
Monday, owing to the Bank Holiday, and there has been a lack of 
demand due to holiday causes. A scarcity of warrants has 
maintained “cash prices, but for forward delivery the rates have 
bad an easier tendency. Business has been done in Cleveland 
warrants at 57s. to 57s. 7d. cash, 56s. 9d. to 57s. 6d. one month, 
and 56s. 3d. to 56s, 114d. for delivery in three months. Scotch 
warrants are nominally 64s, 9d. per ton. 


Hematite and Foundry Iron. 

For use at the steel works, there is now a fair call for 
hematite pig iron, and about half the current output of pig iron in 
Scotland is of this description. The price of Scotch hematite is 
ls. lower, merchants now quoting 82s. for delivery at the West of 
Scotland steel works. Cumberland hematite is quoted 78s. 74d. 
per ton. Standard foundry pigirop, of which there is now only 
500 tons in Glasgow warrant stores, is quoted 56s. per ton. 


Scotch Makers’ Iron. 

There is a fair inquiry for Scotch makers’ pig iron, but 
the pressure for delivery and the inquiry for future business are 
not so great as some time ago. Prices are generally 6d. to 1s, 6d. 
per ton lower. G.M.B., No. 1, is quoted at Glasgow 71s. 6d.; 
No. 3, 68s.; Govan and Monkland, Nos. 1, 723.; Nous. 3, 69s ; 
Carnbroe, No. 1, 73s. 6d.; No. 3, 68s. 6d.; Clyde, No. 1, 75s. 6d.; 
No. 3, 70s. 64.; Gartsherrie, No. 1, 76s.; No. 3, 71s.; Calder, 
No. 1, 79s. 6d.; No. 3, 723. 6d.; Summerlee, No. 1, 79s.; No. 3, 
723.; Langloan, No. 1, 80s.; No. 3, 75s.; Coltness, No. 1, 903. 6d.; 
No. 3, 75s. 6d.; Glengarnock, at Ardrossan, No. 1, 76s.; No. 3, 
71s.; Eglinton, at Ardrossan or Troon, No. 1, 71s.; No. 3, 
68s.; Dalmellington, at Ayr, No. 1, 73s.; No. 3, 683.; Shotts, 
at Leith, No. 1, 77s. 6d.; No. 3, 72s. 6d.; Carron, at Grange- 
mouth, No, 1, 8ls.; No. 3, 73s. per ton. 


Pig Iron Shipments. 

There have been no pig iron shipments to the United 
States in the past week. To Canada 1267 tons were despatched, 
South America, 60; India, 40; Australia, 321; France, 50; 
Germany, 485; Holland, 835; Spain and Portugal, 160; China 
and Japan, 50; other countries, 349; the coastwise shipments 
being 2866 tons. The total shipments for the week were 6483 tons, 
against 6131 in the same week of 1906. The arrivals of Cleveland 
pig iron at Grangemouth amounted to 11,122 tons, being 3753 
more than in the corresponding week of last year. 


Output and Stocks of Iron. 

There are 90 furnaces in operation in Scotland, compared 
with 88 at this time last year; and of the total 45 are making 
hematite, 39 ordinary, and 6 basic iron. The stock of pig iron 
in Glasgow warrant stores shows the small decrease for the past. 
week of 10 tons, and now amounts to only 2597 tons, the lowest 
quantity held for many years. 


Finished Iron and Steel. 

The demand for steel is quiet as regards fresh business, 
but the makers are fairly supplied with work, making deliveries 
under shipbuilding and other contracts. It is alleged that prices 
current on the North-East Coast of England are considerably below 
the rates prevailing here. In the finished iron department there 
is good employment, a considerable amount of work being avail- 
able from a, and particularly on colonial account. 


The Shipbuilding Trade. 

A contract has been placed with Messrs. Russell and Co., 
Port Glasgow, for the construction of four steamers of about 7000 
tons carrying capacity for Liverpool owners. The Clyde Navi- 
gation Trust has contracted with Messrs, Ferguson Brothers, 
Port Glasgow, to build a vehicular ferry boat to ply across Glasgow 
Harbour at Finnieston, the cost—which was the lowest tendered— 
being £26,450. The Ardrossan Shipbuilding Company has also 
received an order for a passenger ferry boat for the same 
crossing. These boats are meant to accommodate the traffic which 
has been conducted by the Glasgow Harbour Tunnel. 


The Coal Trade. 

The coal trade, which has been considerably restricted 
lately by holidays, is now showing marked improvement in the 
shipping department, the clearances from the Scottish ports in 
the past week exceeding those of the preceding week by no less 
than 84,000 tons. The current demand is active both for home 
use and export, and the prices have been advanced in amounts 
varying from 3d. to 1s. per ton. At Glasgow Harbour, steam coal, 
which is in more request, is quoted 13s. to 13s. 3d.; ell, 13s. to 
13s. 6d.; and splint, 14s. per ton. Consideration ot the colliers’ 
demand for a further increase of 124 per cent. in their wages has 
been postponed for two weeks, to allow time for ascertaining the 
net prices obtained by the coalmasters during July. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Working of the New Alexandra Dock. 

It is interesting to note that since the opening of the new 
dock at Cardiff the facilities have been increased to the extent of 
60,000 tons per week, and as the new tips and cranes get into 
thorough easy condition this will be considerably augmented. The 
foresight of Sir W. T. Lewis and the strenuous aid of his staff 
could not have had more ample vindication. Great as the outlay 
has been, the returns are certain to be in harmony. 


The Coal Boom. 

It is currently stated on ‘Change, Cardiff, that a large 
quantity of coal has been sold over 1908, and the leading companies 
are well sold for over six months. I hearthat one firm has booked 
orders for nearly a million tons and another for 400,000 tons at 
prices from 18s. 3d. to 19s. Small orders are very numerous. 
The demand for all kinds of coal is marked. The best steam, of 
course, remains at the head, but there are buyers for every kind 
of coal. It is now stated that the initiative of Germany in securing 
a large cralfield is to be followed by Japan, while France has 
increased its status in this country, and is getting larger shipments. 


Last Week’s Coal Trade. 

The quantity of coal shipped foreign from the South 
Wales ports for the week ending August 2nd amounted to 508,426 
tons, showing an increase on corresponding week of 64,889 tons. 
Cardiff shipped 333,412 tons of coal, 970 coke, and 3000 tons fuel ; 
Genoa and Alexandria taking severally 31,000 and 26.000 tons, 
Newport shipped 80,425 tons coal, and 200 tons coke ; the principal 
customers being Genoa 9000 tons, and the River Plate 780 tons, 
Swansea shipped 76,564 tons coal, and 9000 tons fuel; Rouen 
taking 12, tons, and Bordeaux 9500 tens. Port Talbot shipped 
18,025 tons coal, and 5100 tons fuel ; Spezzia taking 5000 tons coal, 
and Rio 4500 tons fuel. 


Latest Quotations at Cardiff. 





Best large steam coal, 21s, 6d. to 22s, 6d.; seconds, 19s, 6d. 


to 20s. 6d.; ordinary large steam, 18s, to 19s.; drys, 16s. 6d. to 17s,: 
best Monmouthshire black vein, 18s. 6d. to 19s,; Western Valley., 
18s, 6d. to 19s.; Eastern Valleys, 16s. 6d. to 17s.; best house cca), 
193. to 20s.; seconds, 16s. to 183.; No. 3 Rhondda, 20s, 6d. to 2s, : 
through, 16s, to 16s. 3d.; smalls, 13s, 3d. to 13s. 6d.; No. 2 
Rhondda, 14s. 9d. to 15s, 6d.; through, 11s. 6d. to 12s.; smalls 
10s, 6d. to 11s. 6d.; best washed nuts, 15s. 3d. to lds, 6d.: 
seconds 14s, to 14s. 3d.; peas, 13s. 6d. to 14s.; seconds, 12s, 6d. to 
13s, 6d.; best small steams, 13s. to 13s, 3d.; seconds, 11s. 6d. to 
12s, 6d.; other smalls, including dry, 10s. 6d. to lls. Patent 
fuel, 19s. 6d. to 20s, Coke, furnace qualities, 2ls. to 22s, 6d.; 
ordinary foundry, 23s. 6d. to 27s. 6d.; special, 293. to 31s, 


The Pitwood Market. 
Pitwood has been coming in more freely of late fro 
France, Spain and Ireland. Last week over 12,000 tons came 
into the several ports. Latest prices are 223, 6d. to 23s, 6d, 
Cardiff, Newport, 223. to 23s. 


Winning a House Coal Seam. 

The inhabitants of Llanelly have been much gratitied ly 
the successful efforts shown at Penyfan, where a fine vein of house 
coal has been struck by Mr. A. John. Owing to the closing of the 
Old Castle Colliery, supplies of this class of coal have run short of 
late. 


Anthracite. 

Holiday slackness is the prevailing feature at Swansea, 
and the beginning of the week has been characterised by partially 
closed oftices. Little can be stated of prices, but they appear 
firm, and certainly no tendency is shown to be downwa Best 
malting, 24s. to 25s.; seconds, 23s. to 24s.; Swansea big vein, 
2ls, 6d. to 22s, 6d.; red vein, 16s. 6d. to 17s.; machine made 
cobbles, 23s. to 24s.; nuts, 25s. 6d. to 27s. 6d.; peas, 14s, to 
lés. 6d.; rubbly culm, 9s. 9d. to 10s. 3d.; duff, 6s, 6d. to 6s. 94, 
Other quotations: Steam, 20s. to 2ls.; seconds, 17s, 3d. to 
17s. 9d.; ordinary large bunkers, 14s. 9d. to 15s.; through 
bunkers, 123. 9d. to 13s.; smalls, 9s. 6d. to 10s. 6d.; No. 3 
Khondda, 20s. 3d. to 20s. 9d.; smalls, 13s. to 13s. 6d. Patent 
fuel, 18s, 


High Coal Prices—Large Demand—Increased Dangers. 

Local contemporaries are calling attention to the fact 
that the prevailing high wages are bringing in great numbers of 
strangers to the Welsh coalfield, and that greater care than 
usual is necessary to avoid disaster. ‘This was emphasised this 
week by the prosecution of a Londoner, who pleaded in one of 
the police-courts that he was unaccustomed to coal working, 
but had obtained employment by stating that he had been work 
ing in a colliery. His off was sleeping in the pit, with his 
lamp alight by his side. He was fined 10s. and warned. 


**Mabon” on the Eight Hours Bill. 

As a leading authority in the coal district, ‘‘ Mabon’s”’ 
opinions on the new Bill are of value. He states that when 
introduced on Friday various colliery representatives were pre- 
sent, and that the aim amongst them is to find out the points 
which generally concern them. His opinion is that the Bill is 
certain to become law, and will become so for the whole of the 
United Kingdom. He rejects the idea that its adoption will be 
a serious evil, This was prophesied of the enactments of 1872, of 
1887, and 1905, but have not been fulfilled. The districts, he adds, 
which are now working the least number of hours will sustain the 
least injury and derive the greatest benefit. These will be the only 
districts that will reap benefit from its universal application. 
Those now working the longest hours will find the greatest diffi- 
culty and inconvenience in its application. The Bill itself is not 
what the workmen’s representatives would like it to be, nor what 
they expected it to be. Still, it brings an eight hours day within 
sight. ‘The eight hours, it proposes, are to begin on the Ist July, 
1909. Until then, from the day the Bill passes, there will be « 
nine hours day. He warns colliers that the Bill must%be obeyed, 
but considers that the provisions are disappointing. 


Iron and Steel. 

The make of steel plate has been lessened of late, and 
holidays have interfered as usual, but the make of rails, heavy and 
light, has progressed fairly. well, and and at Dowlais, on the hills, 
a good total was secured ; the furnaces this week are doing little, 
and thie week results promise to be small. Cardiff shipped last 
week 3800 tons steel rails, 300 tons of fish-plates, and 60 tons bolts 
and nuts to Brisbane. [| note that in imports all the leading iron 
and steel works have been busy. Cardiff imported 9000 tons, New- 
port 11,000 tons, and Port Talbot 3200 tons iron ore. Newport 
also received 2000 tons German steel. A cargo of iron bars also 
came to Cardiff from Hudisnal, and of old railway chairs from 
Southampton. Among the imports at Newport during the week 
have been 420 tons of pig iran from Workington in one cargo, 290 
in another, 380 tons from Ayr, and this week 926 tons steel bars 
and 74 tons steel blooms came in to the order of Mordey Jones and 
Co. AtSwansea this week the following quotations were given on 
the Exchange :—Hematite: Pig iron, mixed numbers, 78s. 74d.,; 
Middlesbrough, 57s. 3d.; Scotch, 64s. 9d.; Welsh hematite, 85s. 
to 86s. Steel bars, Siemens and Bessemer, £6 5s. Other quota- 
tions: Block tin, £179; copper, £84; lead, £19 10s.; spelier 
£22 12s. 6d.; silver 32,5; per oz. 





Tin-plate. 

Satisfactory conditions prevail, with certain holiday allow- 
ances. In the Llanelly district there is a complaint of a shrinking 
trade, which may only be temporary. Certainly the spirited enter- 
prise of the leading works management deserves continued 
success. In the Swansea district the millmen resorted to a six 
hours’ shift owing to a breakage, and during this week most mills 
are affected. But the general outlook. is good. The make last 
week was 79,479 boxes ; ship:nents, 49,428 boxes ; present stock, 
121,657 boxes. Latest quotations :—Ordinary tin-plate, 14s. 10}d.; 
ternes, 26s.; roofing sheets, £11 10s. per ton ; big sheets for gal- 
vanising, £11 15s.; finished black plates, £11 5s. to £11 10:.; 
galvanised sheets, £14 2s, 6d. Out of Swansea’s shipment of 3700 
tons tin-plates New York took 1500 tons. Swansea also shipped 
600 tons black plates in various small juantities. 


End of the Holidays. 

Work is expected to be resumed generally on Thursday 
and visible signs of preparations were given mid-week. There i- 
a strong feeling prevailing against non-unionists, but endeavour» 
are being made to get the non-payments in, so as to bring all into 
the Federation ranks, 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer-Commanders.—W. A. Wilson, to tbe Alacrity ; 
W. W. H. Rawlingson, to the Egmont, additional as first assistant 
to chief engineer, Malta Dockyard ; 8. Hockey, to the Canopus; 
J. Jones, to the President, as chief inspector of coals, South 
Wales ; W. R. Apps, to the Hampshire ; J. M. Simpson, to the 
Thetis, on recommissioning. 

Engineer-Lieutenants.—H. E. Hoare, to the Black Prince, lent ; 
H. T. P. Leverett, to the President, additional, to assist Engineer 
Overseer, Scotland District. ; 

Engineer-Sub-Lieutenants.—C. J. Gray, S. E. Main, R. “A. C. 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.1.Mech. E. 








When an invention is communicated from abroad the name and address of 


the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment ts the date of the advertisement of the opt of the plet 
specification. 

“Any person may on any of the nds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 








STEAM ENGINES AND BOILERS. 


14,975. ° July 2nd, 1906.—IMPROVEMENTS IN APPARATUS FOR CoON- 
SUMING SMOKE IN THE FURNACES OF STEAM GENERATORS 
AND THE LIKE, William I. Marshall, Birchdene, Frederick- 
street, Werneth, Oldham, Lancashire ; Thomas Hargreaves, 
20, Blandford-street, Ashton-under-Lyne, Lancashire ; and 
Ernest J. Wilde, Henshaw-lane House, Hollinwood, Oldham, 
Lanes. 

This invention relates to apparatus for use in connection with the 
furnaces of steam generators, and more especially in connection 
with those wherein the upper part of the fire-box is semi- 
cylindrical in shape. There are eleven figures. Fig. 1 is a sec- 
tional elevation of the fire-bux of a boiler. The circulating pipes 
deliver air to the hollow bridge 1, hollow grate bars c, and holiow 
dead plate ¢, by which the air supplied to the furnace or fire-box / 
is previously heated, and by which, while in its heated condition, 
it is supplied to the upper part of the fire-box / over or above the 
fuel being consumed or burnt therein. In marine boilers, the 
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admission or air inlet pipes a! reach along the ash-space towards 
the front of the furnace, so that the air entering is conducted to 
the pipes and from thence to the hollow bridge / and hollow dead 
plate d through the pipes, one branching from the other before 
reaching the bridge / ; thus the current of air is divided, one part 
escaping through the orifices in the bridge}, while the other is 
conducted to enter the uptakes g issuing from the dead plate d 
through the orifices 4 to travel over the upper part of the fuel or 
fire in the fire-box f. If hollow grate bars -—as shown—are 
employed, then only one tube is required. An additional dead 
plate /!, in proximity to the hollow bridge /, is made use of for 
again dividing the current of heated air, so that in this case the 
heated air supplied from the rear of the boiler is divided at a part 
beneath the bridge }, part of which enters and escapes through 
such bridge, while the other part enters the hollow dead plate /, 
to be thereby again divided to pass along the hollow grate at 
each side of the fire-box.—July 10th, 1907. 


INTERNAL COMBUSTION ENGINES. 


15,412, July 6th, 1906.—IMPROVEMENTS IN AND RELATING TO THE 
IGNITION OF INTERNAL COMBUSTION ENGINES, Maurice Kemp- 
Welch, Olantye, Weybridge, and Philip Lyle, Finnart House, 
Weybridge. 

This invention relates to the ignition of internal combustion 
engines by an electric current from a thermopile of any well- 
known type, heated by the exhaust gases passing from the engine. 
he current is passed from the thermopile to an accumulator 
through a cell or other means, which allows the current to pass to 
the accumulator, but prevents any current flowing in the reverse 
direction, and from the accumulator through a make-and-break 
contact mechanism and through an induction coil to the sparking 
plugs in the cylinder. Cells or other known means, which allow 
the current to pass but prevent current flowing back in the reverse 
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direction, are commonly used as rectifiers for transforming alter- 
nating into continuous currents. The;cell’may consist of piates of 
aluminium and lead in a solution of sodium phosphate. e cell 
acts as a cut-out, so that, when the thermopile ceases to act, 
current is prevented from flowing back from the accumulator. 
There are three figures. Fig. 1 is a part longitudinal section of a 
thermopile fitted so that the exhaust gases may pass through. 
The thermopile consists of a number of blocks « of an alloy of 
antimony, with asbestos packing between them, and connected 
together by copper plates. The thermopile. is secured to the end 
of the exhaust pipe c,. the exhaust gases*passing through the 
pemage d, on which the points of junction of the-elements of the 
pile abut, only a thin layer of insulation e covering the ends of the 
elements,—./u/y 10th, 1907. 





26,154. November 19th, 1906.—ImMPROVEMENTS IN AND CONNECTED 
WITH THE CONTROL OF THE IGNITION IN INTERNAL COMBUSTION 
ENGINES, Andrew Jack, 1, Westbank-quadrant, Glasgow. 

This invention relates to the ignition of the working charge in 
internal combustion engines, and more particularly to the control 
of the ignition. The invention is particularly applicable to the 
control and timing of the ignition in two-stroke-cycle internal 
combustion engines. This invention may also be applied— mutatis 
mutandis—to the control and timing of the ignition in four-stroke- 
cycle engines in combination with known methods and means for 
altering the operation of the valves for running the engine in the 
opposite direction of rotation afrer it has been reversed. There 
are four figures, Fig. 1 shows that part of the invention relating 
to controlling the direction of rotation of internal combustion 
motors. The battery 1, induction coil 2, primary wires 3, secon- 
dary wires 4, and ignition plug 5 have this apparatus for direction 
of rotation connected thereto. This apparatus as shown is for use 
with a two-stroke-cycle single-cylinder motor. The coil 2 is of the 
trembler type. Ignition will occur with the completion of the 

primary circuit through a metal segment 6, metal arms 7 and 8, 

and a metal strip 9, inlaid in an insulating rotary disc 10, this strip 

being in communication by the spindle 11 with the part of the 
circuit 3 which is usually ‘“‘earthed.” The segment 6 is insulated 
either by being fixed to an insulated case 12, or, if a metal case is 

used, separated therefrom by insulating. ‘The arms or contacts 7 

and 8 and 13 and 14 are insulated from the carrier 15, The handle 
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16 renders these arms rotatably adjustable. The carrier 15 and 
handle 16 are pivoted at the same speed as the engine shaft. 
The fixed metal seement 6 and the segment 9 preferably extend 
to about 90deg. The middle of segment 9 should be opposite 
the middle of the segment 6 when the crank reaches the inner 
dead centre. Movement of the handle 16 toward one extremity 
17 of its range would advance the ignition timing, if the engine 
were rotating in the direction shown. If, now, the engine crank 
and spindle 11 commence to rotate in the opposite direction to 
the arrow, while the contacts 7 and 8 remain about the position 
shown, ignition will begin much earlier than would allow of the 
crank continuing to work in the opposite direction. Moving 
the handle round with the arrow retards ignition till the contact 
7 leaves segment 6, when ignition temporarily ceases and the speed 
of rotation decreases until the arm 14 touches segment 6 and 
the leading edge of segment 9 revolving with the arrow touches 
the arm 13, when ignition takes place about 90 deg. before the 
dead centre, so causing reversal of the engine. In this position 
the handle 16 is near the stop 18. When the crank shaft has 
completed about three-quarters of a revolution after reversal of 
the engine, and the crank is near the inner centre, ignition will 
again occur, thus maintaining the reversed rotation. There is 
about three-quarters of a circle of insulation in the rotary 
member 10. If, now, the motion of the handle be continued to 
the stop 18, so bringing the contacts 13 and 14 further on to 
the segment 6, ignition will be advanced in the reversed direction. 
—JSuly Oth, 1907. 


ELECTRICAL APPARATUS. 


16,342. Jaly 19th, 1906.—IMPROVEMENTS IN MAGNETIC CONTROI. 
APPLIANCES, Stothert and Pitt, Limited, and Charles R. 
Heath, both of Newarke Foundry, Bath. 

In machines actuated by electric power, especially electric cranes 
and other lifting appliances, it is usual to operate the brakes, 
clutches, and other mechanical portions, by electric magnets or 
solenoids. An auxiliary magnet is provided in series with the 
main magnet, the core of which is connected to the brake-trap 
lever. This auxiliary magnet controls a switch to short-circuit the 
main magnet, leaving the auxiliary in circuit, and also puts a paw! 
or stop into position under a projection fast with the main magnet 
core, to prevent the core falling when the main magnet is short- 
cirenited. There are two figures, Fig. 1 is an elevation—v is the 









































main magnet and } the auxiliary magnet in series with it. The 
core of magnet }. passes through and engages one arm of a lever c, 
rocking on a pivot «1, and having fast in it a pawl d so arranged 
that, when the magnets are energised and the core of magnet a 
has been raised to the top of its stroke, the pawl d passes beneath 
a projection ¢! on the rod ¢, which is connected to the brake-strap 
lever and is fast with the core of the magnet a. The winding of 
the magnet « is connected to two plates f carried on a standard /!, 
and, when the rod « has been raised to the position shown, an 
incline ¢? upon it allows a switch g to be moved forward under the 
influence of a spring g', so. that a bridge piece upon the switch 
comes linto’contact with the plates /, and this short-circuits the 
magnet a, When the current is switched off the core of magnet 





b falls on the lever ¢ and moves the pawl d from under the projec- 
tion ¢!; the main magnet core then falls and applies the brake. 
As it falls the incline - pushes back the switch y, which is then 
caught and held back by a check catch 4, which engages the 
shoulder g* on the switch. The catch / is pivoted at /! and cos- 
stantly pushed up by the spring rod /.2, which passes through and 
is engaged by the leverc. By this means the switch is held back 
until the pawl moves into the position shown. Tie main magnet 
may be wound with fine wire sufficient to bear the fall current for 
a short time only, while the auxiliary magnet is wound with thick 
wire.—Ju/y 10th, 1907. 


STEAM PUMPS. 


15,381. July 6th, 1906.—IMPROVEMENTS {N AND RELATING TO 
Sream Pumps, Berkley W. Fairthorne, Springfielas, Abing- 
don-on-Thames, 

This invention relates to the valve-operating mschanism of st>am 
pumps, and more particularly to those ppmps employe: in com- 
bination with steam engines used with flash steam generators. 
The invention is especially applicable to those flash steam genera- 
tors used for the propulsion of motor vehicles. There are five 
figures. Fig. 1 is a sectional elevation. 1 indicates the steam 
cylinder, 2 the pump cylinder, and 3 the steam valve; 4 is the 
steam piston-rod carrying the arm or projection 5. This arm 5 is 
provided with a slot, through whick passes the steam valve rod 6. 
Fitted on the valve rod is a slide 7 adapted to slide on the valve 
rod. Springs 8, 9 are placed on each side of this arm or projection 


5 and between the arm and the end lugs of the slide 7. The valve 
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Fig. |. 


rod 6 is provided with two stops 10, 11, which are rigidly but 
adjustably secured to the rod. When the steam piston 16 is 
moving outwardly, and approaches the end of its stroke, the 
piston-rod arm or projection 5, which serves as a striker, com- 
presses the spring 8 on the side of it against the outer lug on the 
sleeve 7, and slides the sleeve along the valve rod. This move- 
ment causes the valve rod wedge 12, by means of its inclined plane 
or angular surface, to raise the other wedge 13 on the vertical 
slide or rod, and in so doing compresses the spring 15 fitted 
thereto. After the vertical sliding wedge 13 has reached iis 
highest point, the apex edge of the valve rod wedge 12 passes to 
the other side of the apex edge of the vertically sliding wedge 13, 
and this sleeve strikes the stop 10 at the valve spindle end. The 
inclined plane surface of the vertically sliding wedge, owing to the 
pressure of the spring, then causes the valve rod 6 and valve 3 t» 
make a further movement, thus admitting steam to the other end 
of the cylinder.—Ju/y 10th, 1907. 


SMALL ARMS. 


3496. February 12th, 1906.—IMPROVEMENTS IN RECOIL-LOADING 
RirLes, Paw! Mauser, Obevndorf-on-the-Neckav, Wurtemberg, 
Germany. ~Date under International Convention. Octohes 24th, 


This invention relates to recoil-loading rifles with sliding 
barrels, and more especially to the arrangement of the breech 
and to improved locking mechanism for locking the breech 
bolt, and particularly to that type of automatic firearm in which 
the breech bolt is locked in its forward position by means of two 
pivoted levers, which levers pass behind the locking bolt to lock 








the same, and move away from each other to allow the breech to 
pass backwards after a discharge. There are four tigures. Fig. 1 
is an elevation, partly in section. In the construction shown, both 
locking levers or arms} are one-armed levers or arms, and are 
pivoted on the pins « in the rear wall of the breech frame i. The 
pins « are integral with the arms and project far enough into the 
corresponding pockets in the sides of the breech frame to be 
prevented from falling out. The compulsory guidance of the 
levers or arms in the locking and unlocking positions is effected by 
projections c! on the fore end of the levers cr arms, the projections 
engaging in correspondingly curved recesses g! in the upper wall of 
the stock y. In the locking position, the locking levers or arms lie 
with their fore ends inclined inwards in such a manner that the 
fore ends of the levers or arms—which are rounded off to the radius 
having the centres of the pins aas their centres—abut against both 
sides of the rear surface of the breech bolt 4, and thus support the 
breech holt in a symmetrical manner. Uponthebarrel and breech 
frame going back, the pins or projections ¢! of the levers or 
arms in the grooves 7! also slide back, the gooves being so shaped 
that when the breech frame has reached its extreme backward 
position, the locking levers or arms will have swung out into the 
unlocking position, so that the breech bolt is released and is able 
to pass backwards between the parallel locking levers.—./i/y 10th, 
1907. 


MISCELLANEOUS. 


15,657. July 10th, 1907.—AN IMPROVED METHOD OF REINFORCING 
CEMENT CONCRETE PILES, Stanley C. Bailey, The Laurels, 
Banstead-road, Ewell, Surrey. 

This invention relates to reinforced cement concrete piles, 
capable of being driven or sunk into the ground for supporting 
bridges, buildings, wharfs, jetties, and the like, in which a skeleton 
consisting of a number of vertical bars or rods of wrought iron 
or mild steel is braced by diagonal bars and embedded in the con- 
crete. The use of continuous diagonal bars or steel reduces the 
stresses and strains set up in the concrete by the bending of the 
pile due to a side blow or pressure to a minimum, thereby lessen- 
ing the liability of the concrete to crack or flake off, thus 
considerably extending the life of the structure, and reducing 
the cost of repairs and maintenance. There are eighteen figures. 
Fig. 1 is a sectional elevation of a reinforced concrete plug pile 
square in cross-section, showing a double system of continuous 
diagonal bracing. V are vertical or longitudinal bars or rods of 


_wrought iron; D are continuous diagonal bracing bars or rods of 


wroughtiron ; W, iron or metal clips for connecting together adjoin- 
ing bars ; B, a bottom or lower mild steel band, with welded ends, 
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passing round the vertical or longitudinal bars, and attached to 
them by wire or metal clips; T, a top or upper wrought iron or 
mild steel band, with welded ends passing round the vertical or 
longitudinal bars, and attached to them by wire or metal clips ; 


N°15, 657. 






































P, a cast iron or steel pile shoe ; S are straps or bars of wrought 
iron or mild steel] for attaching the shoe to the bottom or lower 
band B. The shoe is cast so as to embed the straps, which are 
hooked at their upper ends to the band B.—./»/y 10th, 1907. 


19,818. September 6th, 1906.—IMPROVEMENTS IN APPARATUS FOR 
CHARGING AND DISTRIBUTING THE STOCK IN BLAST FURNACES, 
Gas PRopUcerRs, AND SIMILAR Structures, William C. 
Mitchell, Murray House, Chesterfield, Derby. 

This invention relates to apparatus for charging and distribut*ng 
the stock in blast furnaces, gas producers, and other furnaces. It 
consists essentially in the application to the mouth of the furnace 
of a swinging or swivelling shoot hopper or funnel inserted therein, 
suspended at a number of points, any one of which can be-raised 
or lowered independently of the others to alter the inclination of 
the appliance and the direction of the discharge. The drawing is 
a sectional elevation of the top of a blast furnace with the inven- 
tion applied. The blast furnace A, the gas producer, or other 


No 19,818. 














furnace is of any ordinary construction, with a hopper C and feed 
shoot B. In the mouth of the furnace A and below the feed shoot 
B a rocking or swivelling shoot D is suspended, through which the 
stock is charged to the furnace. It is suspended from preferably 
three points, so that, its inclination can be easily altered. Each 
point of suspension is controlled or operated by the separate 
mechanical means, such as by a pneumatic cylinder E with piston, 
or by an hydraulic or other motor, or by a counterweight and 
lever, so that either point of suspension may be raised or lowered 
independently of the others, to vary or adjust the inclination of 
the shoot and the direction of discharge. A. counter-balance 
weight W may be connected to the piston-rod «. Sdme of the 
points of suspension may be fixed, and only some movable and 
adjustable.—/uly 10th, 1907. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


851,886. TurRBINE, W. N. Hoover, Dayton, Ohio, assiqnor of one- 
half to R, T. Johnson, Dayton, Ohio.—Filed March 1st, 1907. 
This is a combination of a reaction and an impact wheel. There 
are three long claims. The second runs thus:—In a turbine 
engine, a piston having a series of elongated concentrically-dis- 





posed nozzles forming injectors, buckets, or wings arranged on the 
opposite sides of the exit ends of sail nozz es, a shaft upon which 
said piston is mounted, said shaft having inlet ports at its ends, 











and intermediate outlet ports to the nozzles of the piston, and 

passages forming communications between the inlet ports of said 

shaft and two of said nozzles oppositely disposed. 

857,581. METHOD OF MOULDING HOLLOW OBJECTS FROM CEMENT, 
J. M. Boyle, New York, NvY., assignor to Monolithic Duct Com- 
pany, a Corporation of New York.—Filed January 23rd, 1907. 

This is one of nine patents taken by the same inventor. The 
invention consists in the use of a core consisting of a tube which 


(e57581) 


can be inflated, or filled with water under pressure. The core is 
placed in a suitable matrix which gives the external form of the 
pipe. One of the patents covers the continuous formation of the 
cement pipe. There are four claims to the patent illustrated. 


87,610. CARRYING-ROLL FOR Bett Conveyors &c., R. W. Dui, 


Aurora, Til., assiqnor to Stephe ns-Adamson Man u fue turing Com- 
pany, a Corporation of INinois.— Filed March 14th, 1907. 
A carrying roll for belt c.nveyors, comprising, in combination, 


ro 





an arbor, and a bar bent to helical form spaced apart from the 
arbor and forming the periphery of the rol], the ends of the bar 
being inturned and secured to the arbor. There are five claims. 


857,813. VALVE GEARING AND MOTION FOR Locomotives, 2, Liad- 
nev, Dresden, Germany.—Liled May 14th, 1906. 

There are five claims. The fifth rans as follows:—A valve 
gear especially suited for twin-cylinder engines, comprising 
a main slide valve S, means for operating said valve, a 
supplementary slide valve «, a chamber within the main 


857,813 








slide valve S for the supplementary slide valve « to work 
in, means for operating the valves in order to permit an 
additional steam charge to enter the cylinder through port hole ¢ 
after the main slide valve S has closed its steam admission ports d 
for the purpose of giving a supplementary charge to the cylinder 
when the engine is starting. 

857,965. SreamM TurBIneE, A. H. Smith, New York, N.Y.—Filed 

January 2nd, 1906. 


[857,965] 





Heater 


This invention consists in blowing in oil at a high temperature, 
as shown by the engraving, ‘There are five claims, 





858,022. FURL-FEEDING DEVICE FOR  INTERNAL-COMBUSTION 
Motors, H, J. Podlesdk, Chicago, I, and Ty HB. Podlesdk, 
Morristown, N../.— Filed December 6th, 1904. 

The nature of this invention will be gathered from the drawing 


Fael is forced in by the small piston, which is moved by a ‘‘stabber.” 
The stroke of the piston is determined by the position of the 
notched wedge controlled by the governor. There are four long 
claims. 








CATALOGUES. 


THE Hupson EconoMiser Company, Limited, 2, Bishopsgate- 
street Without, E.C.—A pamphlet concerning the Hudson patented 
oil separator, steam condenser and feed-water heater. 

THE AMERICAN LocomotivE Company, 26, Victoria-street, 
Westminster, S.W.—A well illustrated catalogue, giving full par- 
ticulars regarding the firm’s eight-wheel passenger locomotives. 

THe Brush ELECTRICAL ENGINBERING ComPANy, 106-112, 
Belvedere-road, 8 E.We have receivéd a copy of the Brush 
Budget for July, which contains seme interesting inatter 
concerning turbines, tramway and railway work, motor cars, 
electric cranes, &c. 

R. AND J. Beck, Limited, 68, Cornhill, E.C.—We have received 
from this firm a little pamphlet entitled ‘‘ Telephotography Simpli- 
fied,” by Captain Owen. The pamphlet is intended for military 
and general purposes, and may be obtained from Messrs. R. and JJ. 
Beck and Co, at a cost of 3d. 

ANDREW BarcLay, SONS AND Co,, Limited, Caledonia Works, 
Kilmarnock, Scotland.—A card received from this firm gives 
some diagrams showing the results of friction tests made on 
bearings lined with babbitt metal. The card a'so gives sketches 
showing how the babbitt metal is applied to bearings. 

JoserH Dixon Crucis_e Company, 26, Victoria-street, West 
minster, S.W.—We have received a copy of this firm’s monthly 
publication, (raphite, which is issued in the interests of Dixon's 
graphite productions, and for the purpose of explaining the 
various uses to which the different forms of graphite can be put. 

MASCHINENBAU-ACTIENGESELLSCHAFT VORM GEBRUDER KLEIN : 
Agent, H Sponnagel, Broad-street House, New Broad-street, 
London, E C.—An extensive catalogue to hand from this firm 
describes and illustrates steam and gas engines, rolling mills, 
pumps, &c. A number of illustrations showing the interior of the 
firm’s works is also included. 

Tue Consett IRON Company, Durham.—A_ well-bound little 
book containing some useful information regarding the sections, 
chequered plates, &c., as manufactured by the company. The 
book also includes some information concerning coal and coke 
analyses, tables of equivalent weights and measures, a sketch map 
of the Tyne, a Birmingham wire gauge table, &c. 

Crompton AND Co., Limited, Salisbury House, London Wall, 
E.C.—A new and well-compiled catalogue received from this firm 
deals with electric ceiling fans. These fans are intended for use 
on continuous current circuits, and are provided with series 
motors. Full particulars and prices are given, and at the end 
of the catalcgue some useful instructions are included fur erecting 
and inaintaining these fans. 

A. A. JONES, POLLARD AND SHIPMEN, Churchgate, Leicester — 
A new catalogne dealing with lathe and drill chucks of a}l kinds, 
lathe tools, band and power hack saws, twist drills, resmers, mill- 
ing cutters, oil cans, taps and tap wrenches, emery wheel and 
grindstone dressers, vices, angle plates, surface plates, files, stocks 
and dies, pulley blocks, portable hand screwing machines, pipe 
cutters, drilling machines, pulleys, &c. The catalogue is well 
indexed, and contains many illustrations. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE Daimler Company has recently opened a depSt in San 
Sebastian at 91, Calle San Martin. 

Mr. W. E. Curnock, M. Se. (Victoria), B, Eng. (Liverpool) has 
been appointed head of the Department of Mechanical Engineer- 
ing and Building Trades of the Battersea Polytechnic. 

Messrs. THORNEWILL AND WARHAM, of the Ironworks, Burton- 
on-Trent, inform us that they have registered their business as 
a limited liability company under the name of Thornewill and 
Warham, Limited. 


Mr. H. P. Hussey, for private reasons, has resigned the position 
as secretary of the Thames Ironworks, Shipbuilding, and Engi- 
neering Company, Limited, and Mr. James Worsfold has been 
appointed as his successor. 


Messrs. WILLANS AND Ropinson, Limited, of Rugby, have 
acquired the rights for the use of the ‘‘Contraflo” type of surface 
condenser, in addition to the ‘‘ Vacuum Augmenter” system, 
which owes its introduction to the Hon. C, A. Parsons. 

Messrs. HANSARD AND WATSON, of Parliament - mansions, 
Victoria-street, Westminster, S.W., announce that they have dis- 
solved partnership as from August Ist. Mr. Arnold G. Hansard, 
B.A., M.I.E.E , will carry on the business under his own name. 

Mr. ALFRED E, SNAPE, M.Sc., A.M. Inst. C.E., has been ap- 
pointed resident engineer on the new sewerage and sewage treat- 
ment works at Norwich. Mr. Snape is at present engaged as 
assistant engineer, under Mr. M. Fitzmaurice, C.M.G., chief 
engineer, upon the construction of Jarge outfall sewers for the 
London County Council main drainage. 

Messrs. R. WHITE AND SONS, railway engineers, of Widnes, 
have now started work again in their new works after the 
disastrous fire which burnt them down to the ground in 
April last. Messrs, White have considerably enlarged their 
works, their main shed being built up with iron columns and iron 
principals to minimise the risk of fire in the future. The new 
building is nearly double the size of the old one. 

THE Sutcliffe Ventilating and Drying Company, Limited, 
informs us that Messrs. Humber, Limited, Coventry, have just 
given it what is claimed to be the largest order for polishing and 
mopping shop ventilation which has‘ever been given. It is to 
remove the dust from nearly 300 machines at the Humber Com- 
pany’s new works at Coventry, and 50 Suteliffe fans will be used 
drawing the dust through over 1200ft. run of galvanised iron 
piping averaging 24in. diameter. 

Mr. MAvRice GRAHAM informs us that he has, as from July 
15th last, resigned all his interest inthe firm of Messrs. Grahain 
Morton and Co., engineers and’ contractors, Leeds, as he has 
decided to devote the whole of his time to his consulting work 
in the special study of the transmission and handling of materials by 
labour-saving machinery. Mr. C. A, Goodall and Mr: W. B. 
Leech, both of ‘whom have been with Mr. Graham for the past 
ten years, have taken over and will carry on’ the ‘businéss of 
the Leeds firm. 
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STEAM NAVIGATION. 


Ir is difficult in this year of grace to realise that it is 
only 100 years since navigation by steam actually reached 
the position of a recognised commercial means of trans- | 
port, nevertheless such is the case. This outcome of the | 
successes and failures of more than one generation of | 
inventors was brought about in the New World five years | 
before the same result was uttained in the Old World. 
Perhaps their extensive inland waterways and long dis- | 
tances offering greater scope than anything in the Old | 
World for improved means of transit, explain the greater | 
activity that was there displayed. A brief account of the | 
events that led up to what may be called a landmark ia | 
material development and of the circumstances in con- 
nection with it is not therefore without interest, espe- 
cially a3 at this distance of time it is easier than it was 
while the events were taking place to decide among con- 





Tue Evcineee 


after various alterations was tested at Philadelphia 
in April, 1790, at the rate of eight miles per hour, in 
the presence of representatives of the State of 
Pennsylvania. She was placed upon the Delaware the 
same summer, and actually ran as a passenger and freight 
boat for three or four months between Philadelphia and 
Trenton, calling at intermediate places. In the autumn 
she was laid up, and not used afterwards, as there had 
not been sufficient traffic to pay expenses; possibly the 
propelling arrangements occupied too much space. Fitch 
went over to France in 1791, but returned disappointed, 
and died in 1798. 

Reverting now to Scotland, we find that in 1801 William 
Symington, at the request of Lord Dundas of Kerse, 








Fig. 1—-THE MACHINERY OF THE CLERMONT 


flicting claims, and assign the proper proportion of credit 
to the chief actors. 

For the sake of brevity we must perforce exclude 
mention of all ideas, proposals or experiments which did 
not lead to a definite result. It should be borne in mind 
that paddle-wheels and float boards worked by muscular 
power had been known from very early times to be 
capable of propelling a boat, and that at the period of 
first recorded success the atmospheric engine occupying 
much space and of great weight in proportion to its horse- 
power was the recognised prime mover, also that to 
obtain rotative motion Watt's patent engine had only 
just become available. 

John Fitch, after about a year’s experimental work, 
obtained from the State of New Jersey an exclusive right 
for fourteen years to make and use all kinds of steam- 
boats. On the strength of this, Fitch formed a small com- 
pany, and in 1786 succeeded in moving a skiff on the 
river Delaware by means of a small engine actuating 
paddles on either side alternately in close simulation of 
the muscular motions required in paddling a canoe. In 
the following year, having obtained a similar privilege 
from the State of Delaware, he fitted to a boat 45ft. long 
and 12ft. beam a horizontal double-acting low-pressure 
engine! with cylinder 12in. diameter by 3ft. stroke geared 
up to an axis, which moved twelve vertical paddles in four 
sets, three on either side acting alternately. Remembering 
the state of the mechanical arts in New England at that 
time and the clumsy method of propulsion, it was a great 
achievement to obtain, as he did, a speed of three miles 
per hour. This was on August 22nd, 1787—almost twenty 
years to a day before Fulton’s success. 

James Rumsey, who had commenced his experiments 
with models a year earlier than Fitch, adopted hydraulic 
propulsion—an old idea, but now for the first time 
reduced to practice—and succeeded in 1787 and again in 
1788 in propelling a boat on the Potomac at the rate of 
four miles per hour. Proceeding to this country he 
obtained a patent in 1788, succeeded in getting financial 
assistance, and his system was tried on the Thames in 
1793. His death occurred on the eve ‘of the experiments, 
which, although successful, were in consequence carried 
no further. 

We must allude briefly to the well-known experiments 
of Patrick Miller with paddle-wheels applied to double- 
hulled boats. For propelling one of these William 
Symington in 1788 supplied him with a form of atmo- 
spheric engine having a rotative motion obtained by 
pitch chains and ratchets, as patented by him in !787. 
The engine had two cylinders, 4in. diameter by Qin. 
stroke, and a speed of five miles per hour was realised on 
some water in Miller’s private domains at Dalswinton, 
Dumfriesshire.? This led to a trial on a larger scale in 
the following year on the Forth and Clyde Cana] with an 
engine of 18in. cylinder mate at Carron, applied to a 
double boat that had been used in previous experiments 
at Leith, with, as might have been expected, a better 
result, z.e., seven miles per hour. Miller evidently only 
thought of this success as an auxiliary to inland naviga- 
tion ; indeed, the engine was of such a construction that it 
could hardly have been applied commercially. He ordered 
the engine to be taken to Carron, and the vessel to be 
laid up, disappointed, apparently, at the reception by the 
Government of his day of his other public-spirited efforts 
directed towards improvements in the arts. 


! It is a curious fact that a certain Barnabas Deane, declaring that he 
had for a consideration acquired Boulton and Watts’s invention, in 1786, 
tried to obtain from the State of Connecticut an exclusive right for the 
rotative engine for a term of twenty years. 

* This machinery is preserved in the Marine Engincering Collections 
at South Kensington. 


Governor of the Forth and Clyde Canal, supplied an 
engine to the Charlotte Dundas, built for experimental 
service on the canal as a tug in place of horse haulage. 
Symington made a great step in advance by employing 
the horizontal direct-acting condensing engine patented 
by him in 1801; the cylinder was 22in. diameter by 4ft. 
stroke. This tug boat was tried in 1802 and was a com- 
plete success, but the canal proprietors decided that the 
erosion of the banks, which they expected would result 
from the wash of the paddles, would not be compensated for 
by any advantage likely to accrue from the use of tugs. She 
was therefore laid aside at Bainsford drawbridge, near 
Carron, and allowed to go todecay. However, Symington 
having submitted a model to the Duke of Bridgewater, 
received from him an order for eight similar boats for use 
on the Bridgewater Canal, but the death of that enlightened 
peer took place in 1803, before the work could be carried 
out. 


In 1804, after three years’ experimenting, Col. John | 


Stevens, of Hoboken, N.J., constructed a boat which was 
propelled by submerged twin screws. The engine had 











Meanwhile, in 1788 John Fitch and his partners had | of magnificent steamers that ply upon the Hudson and 
ROBERT FULTON AND THE CENTENARY OF | juilt their third boat; in this the paddles a placed at | 
the stern, and a speed of over six miles per hour, was | 
realised on a voyage from Philadelphia to Burlington. A | 
fourth boat on the same plan was decided upon, and | 


upon the Mississippi Rivers, and was the proximate 
cause of the extension of steam navigation throughout the 
world. : 
It is not known when Robert Fulton first turned his 
attention to the subject of steam navigation, but he 
visited both this country and France, and it is known that 
he had opportunities of acquiring information at first 
hand as to what has been done already on both sides of 
the Atlantic. We find bim in Paris in 1803, where he 
met Chancellor Robert R. Livingston, the accredited 
United States representative to the French Government, 
who had been interested as early as 1798 in steamboat 
projects. Urged on and assisted financially by Living- 
ston, Fulton made paddle-boat experiments on the Seine. 
The weight of the machinery broke the first boat in two ; 
when placed in a second boat the speed was very slow, 
but the projectors were evidently satisfied, for Livingston 
obtained from the Legislature of New York an extension 
for twenty years of a privilege for navigating its waters 
by steam that had been granted to him in 1798, while 
Fulton ordered an engine suitable for his purpose from 
Boulton, Watt and Co. He made further trials on the 
Seine in 1804 without much better results. In that year 
he proceeded to England, and in person repeated his 
application at Soho for an engine. He also visited 
Symington, had a trip on the Charlotte Dundas, and 
took full particulars of her. After an interval devoted to 
inconclusive experiments with submarine boats and tor- 
pedoes at the expense of the French and of the English 
Governments, he returned to his native country in 1806. 
In the spring of 1807 Charles Brown launched to Fulton’s 
order from his shipyard on the. East (Hudson) River the 
Clermont, named after the home of his friend and 
associate in the enterprise, Chancellor Livingston. This 
vessel was 133ft. long, 18ft. beam, 6ft. depth of hold, 
2ft. Gin. draught, and 160 tons Customs measurement. 
The engine—see Fig. 1‘—which had been completed in 
1805, and had been shipped to the United States before 
Fulton left England, was of the “ bell-crank ” type® intro- 
duced by the makers not long before that date. It hada 
single cylinder, 24in. diameter by 4ft. stroke, and was of 
19 horse-power. The connecting parts and the paddle- 
wheels were planned and executed by Fulton himself. 
The paddle-wheels were 15f{t. diameter, with floats 4ft. 
wide, dipping 2ft. into the water. The boiler was of the 
externally-fired tank type, 20ft. long, 7ft. deep, and 8ft. 
broad, and was set in masonry. The engine was open to 
view, as the stem and stern were decked over for a short 
distance only. There were no outer bearings and guards 
to the wheels, which suffered damage in consequence. 
In this state on August 17th, 1807, the Clermont ran her 
trial trip from New York to Clermont, proceeding thence 
the next day to Albany. The total voyage of 145 miles 
was made at the rate of nearly five miles per hour. 
Returning the day following to Clermont, Fulton pro- 
ceeded to New York, having completed the return voyage 
at about the same speed. This was followed by a number 
of other trips, which were hardly successful financially. 
Before the season closed the paddle-wheels were boxed in 
and outside guards fitted; during the winter of 1807-8 
the Clermont was lengthened to 166ft., flush-decked from 
stem to stern, and fitted with cabins and berths—see 
Fig. 2‘. Before the end of the season of 1808 she proved 
too smal) for the number of passengers who were anxious 
to travel by her. Her success aroused much jealousy, 
and she was often run into and damaged by the captains 
of sailing ‘packets, who saw their business2threatened 
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Fig. 2—THE PADDLE-WHEEL STEAMBOAT CLERMONT 


a double-acting cylinder, non-condensing, 10in. diameter | In 1813 her name had been changed to that of North 
Ly 24in. stroke, working by side rods two crank shafts | River. 

geared together by spir wheels so that no guides tothe| Fulton, however, had only succeeded in beating Colonel 
crosshead were necessary, an arrangement resembling | John Stevens by a few days. The latter, finding that 
that of Cartwright of 1797. Steam was distributed by | the upkeep of high-pressure engines and boilers was 
two-way cocks moved by rack and sector, one at each | difficult, had turned his attention to low-pressure engines 
end of the cylinder; the screws were four-bladed. The | and paddle-wheels, and succeeded with a boat named 
boiler was remarkable as an early example of the water- | the Phoenix in achieving a result similar to Fulton’s. 
tube type; it had two sets of copper tubes, 1}in. diameter | Deterred by the latter’s monopoly of the Hudson, his 
by 18in. long, plugged at one end and expanded at the | son Robert L. Stevens in 1809 took the boat from New 
other into a steam drum, the whole being in a casing with | York to Philadelphia, and thus earned the distinction 
the grate at one end and the chimney at the other. The | of having accomplished deep-sea steam navigation for the 
pressure was over 50 |b. per square inch, and the speed | 


first time. 
attained with this boat was four miles per hour.* Fulton and Livingston quickly followed up their success 
We now approach the enterprise which was commenced | ———-_————— gem taza: OF gece 
a century ago, and was the immediate origin of the fleet 


4+ Woodcroft, ‘* Rise of Stzam Navigation, 1848,” page 62. 
The sketches were supplied by J. C. Dyer, a well-known inventor who 
had sailed on the Clermont. 
| 95 See our issue for February 28th, 1896, p»ge 208, 





8 This machinery is preserved at the Stevens Institute of Technology, 
a Hoboken, 
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with other boats of much greater displacement, some of 


them fitted with Boulton and Watt engines ; in fact, they | 
had six steamboats running before Henry Bell was spurred | 


on to build the Comet on the Clyde in 1811. In spite of 
their monopoly on the Huison, Fulton and Livingston 
drew but littie profit from their enterprise owing to the 
law suits in which they were involved by their opponents, 
who succeeded, in 1825, in annulling their exclusive 
privilege, which had been extended to twenty years from 
1807. 

Robert Fulton died at New York on February 24th, 
1815, at the age of 50 years, just as he had completed the 
first steam-propelled coast defence ship, having lived to 


see steam navigation in operation throughout North | 


America and the continent of Europe. 

Fulton stands out clearly, therefore, not as an original 
inventor, but, like Arkwright, as a discriminator who sees 
clearly and adopts just those parts of the inventions of 
others which are needed for success. Furthermore, he 
had sufficient financial backing to oppose the vested 
interests of the few and to outlast the ignorance of the 
many. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


In our last issue we brought up our account of the 
Aberdeen meeting of the Institution of Mechanical 
Engineers to the evening of Wednesday, July 31st. On 
the Thursday there was no formal business, but there 
were two alternative excursions, one to Peterhead and 
Fraserburgh, and the cther to Ballater and Balmoral ; on 
the latter excursion ladies accompanied the members. 
Those who joined the first excursion proceeded by train 
to Peterhead, and from there were conveyed to the 
Admiralty Harbour of Refuge Works by brakes, where 
an inspection took place under the guidance of the 
executive engineer, Mr. W. W. Hill, whose courtesy in 
the answering of questions was inexhaustible. These 
works are the outcome of a Treasury Committee appointed 
in 1881 to consider the question of employment of con- 
victs in the United Kingdom, which reported that the most 
likely project for benefiting shipping and fishing industries 
would be by constructing a harbour of refuge at Peterhead. 
A commencement was made in 1886 with the Works and 
Prison, the latter being undertaken by the Prison Com- 
missioners for Scotland, and accommodation for about 450 
convicts was provided on a site adjoining the workyard. 

The formation of the harbour of refuge comprises the 
enclosing of Peterhead Bay by the construction of a 
northern breakwater 1000ft. long, and a southern arm 
3250ft. long, with an entrance 600ft. wide—see map. At 
the root of the south arm, inside the breakwater, a small 
boat harbour has been constructed for the accommodation 
of the craft employed on the work. The bay enclosed is, 
in shape, roughly a square, with the landward corners 
rounded, the breakwaters stretching in a straight line 
from the eastern end of the promontory on which stand 

















| _ Owing to the extremely exposed position of the place, 


the working season only extends over about six months 
—from March to October—each year, and of that period 
often little more than half is available for block-setting 
operations. Free men are employed in the yard and at 
the breakwater, the whole of the operations being under 
the charge of the resident engineer and staff, and are 
carried out departmentally by the Admiralty, and con- 


trolled by the engineers-in chief, the special plant and | 


machinery employed on the works having been con- 
structed to their designs and specifications, mostly under 
contract by outside firms. It is expected that the 
works will be finished in about another fourteen years 
at the present rate of progress, and at a cost of over 
£1,000,000. 


The members visited the shops where repair and up- | 


keep of tools, &c., are carried out, and the yard where the 
concrete blocks are made, before walking out to the end 
of the breakwater, where the Titan deposited a 52-ton 
block. The concrete blocks are made in a large rect- 





| The power plant is housed in a separate building, in 
| which room has been provided for an additional boiler and 
generator. At present it contains one Lancashire boiler, 
| providing steam for a Davey Paxman compound high. 
speed vertical engine, driving a Westinghouse generator, 
and for a Franklin duplex air compressor. 
The boiler is 30ft. in length and 8ft. in diameter; the 
| feed- water is heated by one of Green’s economisers. The 
working pressure is 135 lb. per square inch. The engine 
| is of 150 horse-power, and the Westinghouse generator 
produces direct current at 220 volts. There is also in 
the engine room a Sturtevant hot-air heating apparatus 
for heating the whole of the works and cflices on the 
“Plenum” system. 
The machine shop has a floor space of 15,224 square 
feet, and is equipped with up-to date lathes, milling, 
| grinding, ard automatic screwing machines, most of which 
are of the very latest type, and designed for the rapid 
output of interchangeable work. The main shafting 
makes 250 revolutions per minute. The machines are 











WORKS OF THE CONSOLID 


angular dock or basin with a smooth cement floor. The 
moulds are of stout timber in four pieces, which can be 
separated when the blocks have set. In order to prevent 
the concrete from sticking to the floor a layer of sand is 
first spread, and then a few rough lumps of concrete are 
laid on it. These so far reduce the area of contact that 
the blocks are raised without difficulty. The lewis holes 
are of peculiar design. They extend nearly right through 
the blocks—there are two in each—and at the lower end 
open outinto anenlarged space. The bolts themselves are 
long tee-headed pieces of steel. The tee head passes 
down through the holes in one position, and when it 
reaches the enlarged space is twisted through } turn, 
and thus engages with the bottom of the hole. The 
ashlar facing is applied in the moulds themselves. It is 
constructed of large pieces of granite, and the concrete 
immediately behind it is of 2to 1. Blocks with ashlar 
faces have been split purposely, and it has been found 
that the joint never gives way, the split continuing 
through the granite itself. 
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PETERHEAD HARBOUR 


the town and fishing harbours of Peterhead, to the northern 
spur of Buchanness (the most easterly point in Scotland), 
the water area being 343 acres at high water ordinary 
spring tides and 285 acres at low water ordinary spring 
tides, the depth at low water in the entrance being 60ft. 
The rise of the tide is 11ft. 

The breakwaters are of the vertical type, formed of 6 to 1 
concrete blocks bonded and joggled together, laid in courses, 
and resting partly on rock and partly on a rubble mound, 
the seaward side being faced throughout with massive 
gcanite ashlar in courses, built into the blocks when they 
are made, the landward face of the breakwater being 
similarly faced from the coping level to below low water. 
The largest blocks weigh 52 tons and the smallest 20 tons. 
The superstructure is 43ft. below and 22ft. above low 
water. The south breakwater is now built for about two- 
thirds of its ultimate length, and for a length of 1500ft. 
is 46ft. wide at céping level, and beyond that distance 
56ft. wide ; the extra width having been found necesgary 
to prevent the lateral displacement landwards of the 
superstructure, by the action of the abnormally heavy 





wave stroke to which the work is subjected. 





The blocks are all keyed together-—in some cases with 
solid granite keys, in others by dropping bags of concrete 
into the keyways. 

The sand for the concrete is drawn straight from the 
shore, andno attempt is made to get rid of the salt, which | 
Mr. Hill believes to be without any injurious effect in | 
the case of work which is practically always submerged. 

At 12.50 p.m. the members Jeft Peterhead by special | 
train for Fraserburgh, where they visited the works of | 
the Consolidated Pneumatic Tool Company, by kind 
invitation of Mr. F. D. Johnson, the chairman and 
managing director. The works are quite modern, and 
arranged on the latest American plan. They are airy, 
well ventilated, well lighted, and clean. The illustrations 
of them on this and on pages 155 and 164, will convey some 
idea of these facts. The curious north light roof is 
worth observation. The buildings are situated about ten 
minutes’ walk from the station, and stand on about 
three acres of ground, while twelve acres more of ground 
have been taken up to provide for extensions. They 
have been in operation since the end of 1904, and the 
number of workpeople is now about 160. 












ATED PNEUMATIC TOOL CC, 


driven in groups by separate motors averaging from 15 to 

20 horse-power. The fitting benches are under the same 

roof. There is also a tool room equipped with the neces- 

sary machines for making jigs and special tools, situated 
in a central position in the shop for convenience of access. 

Ample space and light are provided for the checking room, 

where all articles manufactured are inspected and gauged 

after each operation. 

A small brass foundry has been recently added at the 
south end of the stores building, where all the brass and 
aluminium castings required at the works are now made. 
The stores building covers an area of 8304 square feet ; 
it is used for the storage of raw material and also of 
finished parts prior to their being assembled into com- 
plete machines. A 10-ton electric travelling crane is 
provided for handling air Seogreecs, &c., which works 
on a gantry running the whole length of the building. 
To facilitate the loading and unloading of heavy goods a 
railway siding and turntable have been provided, thus 
admitting of easy communication between the Great 
North of Scotland Railway and the interior of the stores 
building. 

The offices are spacious, and with the exception of the 
drawing-office, are all on the ground floor. They are 
grouped on the west side of the macbine shop. An elec- 
trical copying apparatus is in use in the drawing-oftice 
for photographic printing. 

A workmen’s locker room and lavatory is situated in 
the office building on the ground floor and under the 
drawing-office; it is furnished with lockers and wash- 
hand basins; hot and cold water is supplied. The north 
end of the first floor of the office building is fitted up as a 
club room for workmen, and is provided with two billiard 
tables, miniature rifle range, and the usual reading desks 
and card tables. 

A few cottages have been built by the company near 
the works for the accommodation of staff and workmen. 
Several views of these interesting little works will be 
found on page 164, 

Before the works were inspected an admirable luncheon 
was served in a marquee, and a few toasts were drunk. 
After passing through the shops, the members saw, and 

|/in some cases tested for themselves, a number of 
| pneumatic tools of all kinds, which had been arranged 
for exhibition. 

Those who joined the excursion to Ballater and Bal- 
| moral arrived at Ballater at 10 a.m., and proceeded by 
| brakes to Balmoral, where they visited the grounds of the 
| Castle by special permission of his Majesty the King, 
honorary member of the Institution. Afterwards the 
party returned to Ballater, where luncheon and tea was 
provided, and from there they returned to Aberdeen by 
the 5.15 train. 

On Friday there were also two alternative excursions, 
one to Bullers of Buchan and Cruden Bay, in which the 
ladies accompanied the members ; and the other was to 
Dundee. Members who joined the former excursion left 
Aberdeen by the 9.35 a.m. train for Bullers of Buchan. 
On arrival they visited the sea caves, and afterwards 
walked to Cruden Bay, vid the policies of Slain’s Castle, 
by permission of the Right Hon. the Earl of Errol, 
K.T., and Sir John Lawson Walton, K.C. Luncheon was 
served at the Cruden Bay Hotel, and after a short stay 
the members left for Aberdeen. Those who took part in 
the excursion to Dundee had the preference of visiting 
either of the following works in the morning :—Messrs. 
Malcolm, Ogilvie and Co.’s jute works, or Messrs. Thom- 
son, Shepherd and‘ Co.’s jute works ; and in the afternoon 
either the Dundee Floorcloth and Linoleum Campany’s 
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ONE OF THE LAVATORIES 


works, Messrs. James Keiller and Son’s confectionery 
works, or Messrs. Gourlay Brothers and Co.’s shipbuilding 
and engineering works. Messrs. Malcolm, Ogilvie and 
Co.'s jute works are one of the oldest establishments in 
the jute trade, the weaving shed being the first factory in 
which jute goods were manufactured by power. Every 
department of jute manufacture is carried on, the jute 
being received in its raw state in bales of 400 lb.; and 1100 
of these bales per week are passed through the various 
stages of preparing, spinning, weaving, dyeing, and 
finishing. The motive power for driving these works is 
supplied by steam engines working at 170 1b. pressure and 
developing over 2500 horse-power. The boilers are all 
water-tube by Babcock and Wilcox and the Stirling Boiler 
Company. The number of hands employed is about 1500 

Messrs. Thomson, Shepherd and Co.’s Seafield works 
were founded by John and David Thomson seventy 
years ago. The firm subsequently became Thomson, 
Shepherd, and Briggs, and in 1896 was converted into a 
private company, under the style of Thomson, Shepherd 
and Co. The works cover about eight acres of ground, 
and produce 140 tons of jute yarn weekly, in all qualities 
and sizes, from Fine 10 lea to the common heavy rove 
used for rope-making and the weft of cheap rugs. Three- 
fourths of this is sold in the form of yarn, and the rest 
is used in the manufacture of jute carpets, a special 
branch of the jute trade only carried on in Dundee by a 
few firms.* The yarn for carpet making is dyed in the com- 
pany’s own dye-house, and in its well-appointed factory is 
woven into carpets, rugs, and mattings of every quality and 
variety of style and colouring. These carpets are supplied 
largely to the home market and the Colonies, oan the 
company has agents in those foreign countries from 
which protective tariffs have not yet excluded British 
goods. The number of workers employed is nearly 1200, 
of which about 900 are women and girls. The motive 
power is supplied by two steam engines, a beam engine 
built by Pearce, of Dundee, and a new 1000 horse-power 
vertical engine by Messrs. Hick, Hargreaves and Co., of 
Bolton. Both Lancashire and Babcock water-tube boilers 
are used, and a small electric lighting plant has recently 
been introduced. 

The factory of Messrs. James Keiller and Son, like its 
prototype at Silvertown, has recently been rebuilt after a 
fire. It stands in the heart of the city, and on the site of 
the original premises where James Keiller first started 
making marmalade, being in close proximity to the 
harbour and railway stations. The factory is of sub- 
stantial erection, being built of stone from the famous 
Camperdown quarry, which is in the immediate neigh- 
bourhood. It is four storeys high, and covers about an 
acre and a half of ground. In addition to jam, jelly, peel, 
chocolate, and confectionery departments, the factory 
includes a modern bakehouse for the production of 
wedding and birthday cakes, shortbread, &c. The depart- 
ments are connected with each other by automatic tele- 
phones, and there is a chemical laboratory where the 
goods are tested before being despatched. The whole of 
the place is lighted by electricity generated on the pre- 
mises, and the same form of power is used for driving the 
machinery and lifts. 

The works of the Dundee Floorcloth Company and 
those of Messrs. Gourlay Brothers were equally interest- 
ing, and the visits m:t with much appreciation from the 
members. To do justice to those works in the space at 
our disposal, however, would be impossible. 

_A word of praise is due to the railway companies, who 
did all they could to facilitate the visits of the members, 
and particular mention should be made in this connection 
of the Great North of Scotland Railway, Mr. Deuchar, 
the superintendent of the line, attending personally to the 
comfort of the passengers. 








SUBMARINE SIGNALLING. 


THE issue of ‘Tite-HNGINeEr for September ist, 1905, con- 
tained an illustrated article upon the submarine method of 
signalling, with details of the apparatus and mechanism 
employed for sending and receiving the signals. Sinee that 
date various changes have been made in the design, and 
during the trials of a bell on the Mersey several modifications in 
the striking mechanism have been effected. The design finally | 


adopted is known as the diaphragm bell, and is shown open 
in Fig. 2. The air from the main reservoir passes down the | 
hose pipes into the lower chamber of the bell A, and from 
here it returns through the hose B to the top of the piston 
valve at C, the pressure being 251b. The piston valve is 
opened by admitting an impulse of air to the back of the 
small diaphagm D at a pressure of from 51b.to7lb. This 
impulse of air is obtained from the main delivery pipe by 
mechanism shown in Fig. 1, which will be explained later. 
The effect of this impulse of air is to push out the back of 
the diaphragm and to close the exhaust ports of the large 
diaphragm in the case K while opening the admission valve 
at C. Theair from the main supply pipe at 25 lb. pressure 
now enters under the large diaphragm and causes the blow to 
be struck by the hammer upon the tongue of the bell. 

The method of regulating the number of strokes and of 
obtaining the impulses of air which actuate the striking 
mechanism is shown in Fig. 1. 
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impulse hose to the exhaust tank and allows the air behind 
the small diaphragm D to return to atmospheric pressure. 
The spring on the face of this diaphragm then returns to its 
normal position and closes the air admission valve at © 
while opening the exhaust ports of the large diaphragm at 
K, from which the air escapes into the upper dome O. As 
there is now no pressure upon the upper side of the foot 
valve at I this exhaust air unseats the valve and escapes 
through the hose into the exhaust tank, while the large 
spiral spring—Fig. 2—returns the hammer R to its normal 
position ready for the next stroke. A small spiral spring is 
also provided upon the pull-rod coupling Q to prevent the 
hammer R from remaining in contact with the bowl of the 
bell S after the blow is delivered. Flexible rubber tube is 
used round the pull rod to prevent the water from entering 
the top dome O or lower reservoir A. The bell and case 
described above are about 40in. in height, and the bell with 
its striking mechanism weighs about 400 lb. 
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FIG. 1—SUBMARINE SIGNALLING APPARATUS 


The air impulses are obtained by taking a branch off the 
main delivery pipe at E and connecting it to the top con- 
nection of the code machine valve case F, an impulse 
regulating cock G being placed in this line of pipe. When 
the piston valve is at its lowest position this cock is con- 
nected by the valve in F to a second linecf hose pipe H, 
through which the impulse of air passes to the foot valve I in 
the dome of the bell. This valve is seated by the pressure 
of the air now admitted, and the air impulse then passes on 
by the flexible hose J to the small diaphragm D, and by 
pushing this out operates as already described. The number 
of strokes of the bell hammer per minute thus depends upon 
the regulation of the period between successive impulses of 
air. 

The speed of the code machine is regulated so that the 
dog M will fall off the cams N as soon as the blow has been 
struck, thus allowing the valve on the code machine to return 


to its uppermost position. This movement connects the | 


The air compressor which supplies the motive power is of 
about 1} horse:power, and is run by steam from the main 
boilers. The bell and mechanism described above have been 
tested by the officials of the Marine Committee of the Mersey 
Docks and Harbour Board in the river Mersey during July, 
August, September, and October, 1906, and the bell has now 
been finally taken over by the Marine Committee of the 
Board, and is regularly rung in foggy weather. The bell is 
hung from a davit on the North-West Lightship at a depth 
of 2Uft. below the water-iine, and during the experimental 
trials of the apparatus the following strokes were made upon 
the bell at one minute intervals :—Six strokes in about 
24 seconds, followed by 6 seconds silence, then four strokes 
in about 15 seconds, followed by about 7 seconds silence. 
The bell is reported to have been heard at a distance of four 
miles by observers stationed about 4ft. below the water-lire of 
a@ vessel unprovided with the complementary receiving 
apparatus, while vessels ‘provided with the latter have heard 
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the bell signals at a distance of 94 miles when going at full 
speed. The signals are heard most distinctly when the bell 
is abeam; when on the bows or quarter the signals are less 
distinct. 

As a result of these trials the Committee decided early in 
November to purchase the bell and its equipment at a cost of 
£900, and to use it as an aid to navigation in foggy weather. 
A similar apparatus is now being installed upon the Bar 
Lightship, and the two most important lightships on the 
Mersey will shortly be sending out submarine signals regu- 
larly in thick weather by the bell apparatus. Of the steam- 
ship companies making Liverpool their headquarters on this 
side of the Atlantic, the Canadian-Pacific have fifteen 
vessels fitted with the receiving apparatus described in THE 
ENGINEER article of September 1st, 1905, the Cunard Com 
pany haveeight boats, the White Star Line have thirteen, and 
the Dominion Line two, while four of the Liverpool _ 
boats are equipped with the receiving apparatus. On May 
ist, 1907, a total of 209 vessels had been provided with the 
complementary receiving apparatus. Although the Trinity 
House officials have not yet adopted the submarine system 

















Fig. 2—-SUBMARINE SIGNALLING BELL 


of signalling upon the lightships and lighthouses which they 
control, the system is undoubtedly making noteworthy pro- 
gress. It is significant that the two new Cunard liners, the 
Mauretania and the Lusitania. and the two royal yachts, the 
Victoria and Albert and the Hohenzollern, are all provided 
with this latest aid to navigation in thick or foggy weather. 

It would therefore seem probable that in time this system 
of signalling, or one very similar to it, will find general adop- 
tion by i, mercantile marine and navies of all countries of 
the world. 








ARMOURED CONCRETE VIADUCT AT DEURNE- 
MERXEM. 


THE construction of a new main route was decided 
upon a short time ago to unite the roads from Antwerp to 
Wyneghem, and from the former town towards Breda, 
for the purpose of facilitating the relations between 
Antwerp and the north of the province. Another object 
to be achieved by the proposed thoroughfare was to 
relieve the congestion of traffic between the central por- 
tions of Antwerp and the approach to Merxem, existing 
on the only road in the direction of Breda. It should be 
mentioned that the present road crosses the junction 
canal se the river Scheldt with the Meuse by a 
swing bridge, and traverses the railway to Holland on a 
level crossing. The establishment of the new route will 
considerably improve the communication between the 
populous districts of Antwerp on the one hand and of 
Merxem and Brasschaet on the other. For strategical 
reasons the canal embankments are used here and there 
along reaches, which have no immediate connection with 
the exigencies of navigation, and the waters of the Little 
Schyn or with those of the Eethuisbeek. The length of 
the entire structure—Fig. 1, page 156—between abutments 
is 577ft. A viaduct carried on an embankment beyond the 
canal establishes a communication on the level between 
the different parts of the territory bordering on the new 
route. It is stated in “ Les Annales des Travaux Publics 
de Belgique,” that after several examinations it was 
determined to construct the work of armoured concrete 
upon the Hennebique system. The necessary studies 
were prepared by M. the principal engineer Tobie Claes 
and M. the engineer-in-chief, director Baron Prisse, under 
the superintendence of M. the inspector-general Lagasse 
de Locht. 

‘The structure—Fig. 1—comprises the span over the 
Little Schyn, that across the canal, and that over the 
adjoining industrial railway of Merxem and Eethuisbeek. 
The centre arch and its two immediate neighbours have 
spans of 144°3ft. between the centres of piers and the 
two semi-arches, termed equilibrium arches, have exactly 
half that width, from the centre of piers to the faces of 
their respective abutments. All the different arches have 
been built so as to leave a headway of 23ft. between the 
crown of the central arch and the water line below. 
A smaller work, and separate from the main design, 
is the bridge on the embankment already mentioned, 
which has a clear span of 33ft. It may be remarked 
that a viaduct, similar to that under description, termi- 


although not a novel feature in the design. The batter 
on the sides of the piers—Fig. 1—which is still less 
common, imparts a rather ungainly and inelegant appear- 
ance to them, and makes them look a little clumsy. In 
the span over the canal, Figs. 2—5, the piers are filled 
with a weak mixture of concrete, Figs. 2—5, which is 
carried up to the level of the under part of the roadway. 
The platform or flooring is built up of a rough walling of 
continuous ribs, supported on six rows of curved beams, 
situated in the vertical plane of the principal ribs of the 
—s Towards the crown of the arches the main 

eams or ribs join up with the smaller flooring ribs, while 
in the spandrels they are connected by vertical pillars. 
Cross beams placed in the — of the arches, and 
corresponding to the vertical pillars, strongly brace the 
main curved ribs. Between the faces of these outside 
ribs the width is 29°5ft., and the total available width of 
the platform is 39°6ft., comprising a roadway 26°6ft. in 
breadth, and two footpaths, each 6°5ft. wide, Figs 83—5. 
The footpaths are cantilevered out on corbels, encastrées 
in the main face ribs. Upon a foundation of sand 8in. 
thick are laid the paving stones 5in. deep, forming the 
surface of the roadway, which is arranged to receive a 
railway of narrow gauge, and a line of electric tramway. 
All visible surfaces are coated and finished off with 
cement, the only attempt at ornament consisting of a few 
appropriate mouldings. 

All concrete used in those parts of the structure in 
contact with the soil, and situated beneath the ievel of 
the natural ground, is protected from moisture by a good 
coating of mortar in cement, composed in the proportions 
of 1760 lb. of cement to 1°3 cubic yards of filling. 
Where the abutments encroach upon embankments, the 
concrete is shielded from damage by double sheets of 
asphalted felt, and again, when in touch with the sand 
under the road paving, it is covered with a duplicate layer 
of asphaltic substance. These layers, which were spread 
at intervals of at least twenty-four hours, have the 
following composition :—For the first coating, bituminous 
mastic, 220 lb:; natural bitumen, 17:6 lb.; and sand with 
fine gravel, 88 1b. For the second, bituminous mastic, 
220 lb.; natural bitumen, 13°2]b.; and sand and fine 
gravel, 132 lb. 

A point of great consequence in the execution of works 
in armoured concrete is that when that material is under- 
going ramming it cannot be too wet. Instances arise in 
which it becomes unavoidable to run the cement con- 
crete, so to speak, as occurs in cases when a close net- 
work of iron bars is embedded inva concrete matrix. The 
concrete should be carefully wetted, but the water should 
not appear on the surface of the portion rammed, except 
during the period of that operation, and then only in 
small quantities. The main piles are 14ft. in length, of 
which the head claims a foot, which is cut off after the 
completion of the driving. Their sections vary from 1din. 
by 18in. to 13in. by 13in., and the first two of these are 
common to some of the sheeting piles—Fig. 13. These 
latter are 13°2ft. long, with smaller sections of 13in. by 
5in. and 10in. by 5in. In the piers and abutments of the 
viaduct the main piles number 120, and the sheeting piles 
672. At the commencement of the work the contractor 
drove the piles with a ram weighing 1°2 tons, and a fall 
of 4°38ft., but subsequently the ram proved too heavy. 
The heads of the piles were protected in the manner indi- 
cated—Fig. 14. Some experimental piles were driven as a 
precautionary measure. The first, by accident, was 
pitched awry, which, however, did not prevent it being 
driven to refusal by the ram already mentioned. It was 
drawn, but in too violent a manner, and in a direction 
making an angle with its axis. Consequently, the con- 
crete was broken in two places, and the interior armour- 
ing bent. It was supposed that the driving had fissured 
the pile, and that the force used to draw it had resulted in 
its dislocation, so that in these circumstances the trial 
was regarded as null and void. It is to be remarked that 
the two breakages took place in a sense obviously normal 
to the longitudinal axis of the pile. A second and a third 
pile were got down until they would go no further with 
a ram of a weight of 0°93 ton, and the drawing was effected 
with all necessary precautions. The first specimen 
showed a couple of fissures, normal to the longitudinal 
axis, but the third and last passed the ordeal without 
evincing the least trace of damage. So far as the solidity 
and security of the structure is considered, the fissures 
constitute no element of danger whatever. Too hard 
driving invariably produced ‘fissures, owing to the want 
of elasticity in the masses of the concrete. No portion of 
the piles could slide, even if the armatures were destroyed 
by oxidation. 

Seven specimens of main and sheeting piles were 
despatched to the testing works of the State, at the 
Arsenal of Malines, to be submitted to compressive trials. 
Space will not permit us to give in detail the results of 
these trials, but they were exceedingly satisfactory, and far 
surpassed the limited working load of 0°16 tons per 
square inch assigned to the main and sheeting sie: 
The composition of the concrete for these included 
1170 cubic yards of Rhine gravel, 650 of Rhine sand, 
and 770 |b. of slow setting Portland cement. Of the two 
former materials 2644 cubic yards of the first and 2181 of 
the latter were used in the viaduct, while the quantity 
of slow-setting Portland cement amounted to 910 tons. 
A mixture composed of 600 cubic yards of gravel, 325 of 
sand, 885 lb. of cement and 16°5 gallons of water gave a 
cube of 0°741 yards. For the interior of the piles the 
mixture was composed of the same quantities of gravel 
and sand, but of only 6501b. of cement. 

Of the total quantity of cement 100 tons were supplied 
from the manufactory of Niel-on-Rupel, termed Josson’s 
Portland cement. The remainder was almost entirely 
procured from the establishment of Burght—Cannon 
brand. Twenty tests were made with the following 
results :— 


Time allowed for setting since: vow Oa eee 
Residue of grinding left on sieve... 1-25 per cent. 
Density 3-134 


As in all similar structures, the actual: building of the 
viaduct was organised in such a manner that it should 
not in any degree interfere with the existing conditions 

overning the traffic and navigation of the waterways 

neath it. With this object in view centers and false- 
works—Figs. 10 to 12—were placed beneath the arch 
spanning the canal of la Campine, leaving a free passage 
of 26°4ft. wide and 22ft. of height above the water-line. 
A smaller passage for towing paths was also reserved 
under the centering. The centers, of which there were 
six, were united transversely by cross beams and bracing. 
Upon the span over the canal the total load was 344 
tons, or 57°3 tons for each center, or 0°4 tons per run- 
ning foot. Each upright resting upon a solid footing 
might be treated in the light of a fixed point. The upper 
arched member was calculated as resisting flexure 
between the uprights. In estimating the dimensions of 
the centers, care was taken not to exceed a limit of 7 tons 
per square inch of net metal, and in no instance was the 
limit of 7°6 tons surpassed. These units might perhaps 
be considered a little high for permanent construction, 
but they are not when it is borne in mind that it is a 
question of mere temporary work, and that the surcharge 
consists of a fixed and not of a movable load—Fig. 10. 
The central part of the arch is built up of a pair of 
channel steels and an upper and lower horizontal platé, 
the haunching has channels alone, without the plates, 
and the former are of smaller scantling than those of the 
central part. Towards the springings the arch is also 
of asection of a pair of channels, without plates, with 
dimensions roughly a mean between those of the other 
two divisions of the upper curved member. U the 
uprights are of double angles, varying in size. For the 
other spans the centers were of timber—Fig. 11—and 
the uprights rested upon wedges placed upon longitudinal 
beams laid upon the solid ground—Fig. 12. 

The results of various borings revealed the fact that 
beneath the sites selected for the piers and abutments, 
there was a strong substratum of green sand at a depth 
of 7°5ft. and 15ft. below the surface of the natural 
ground. The whole of the foundations were laid therein. 
They carry at their base a distributing sole piece— 
Figs. 2-5—enveloping the heads of both main and sheet 
piles. They are provided with an external covering or 
facing, so as to impart to them the appearance of ordi- 
nary piers and abutments, and are built with vertical 
counterforts, corresponding to the rows of piles in the 
foundations, and with the arched members above—Fig. 5. 
The abutments—Figs. 6-9—have straight wingwalls, to 
suit the slope of the embankment, and the wing on the 
right bank, in the direction of Merxem, is furnished 
with a flight of iron stairs 4°8ft. wide. The total length 
of abutment and wings is 128ft. The footpaths were 
calculated for a working load of 82lb. per square foot, 
and the platform to carry the roadway, a narrow gauge 
railway, and electrical tramcars. These last weigh 
10 tons, uniformly distributed over a pair of axles 6ft. 
apart on the metre gauge. The total length of the cars 
is 24°75ft. and the width 7°25ft. For the static test the 
load of 82]b. per square foot was allowed to remain 
for twenty-four hours on both footways and the road- 
way. The dynamical test consisted of a rolling load 
made up of a railway train advancing in front with a 
series of wagons, the latter being liable to be replaced by 
road rollers of the same weight. During this trial the 
footpaths remained uniformly charged with their static 
load. The deflections in the first test were limited 
to 1/1000 of the span of the central arch and semi- 
arches, answering respectively to 0°00176”, 0°00088", and 
0:00040’. 

In the second, the limit was 1/800 of the span, equal 
to 0:00208”, 0°00104”, and 0°00500”. No fissure was 
allowed to appear in the concrete, and no recoil in the 
piers and abutments. In cases where the above flexures 
might be found to prevail, the load was not removed 
until the lapse of another twenty-four hours. Subse- 
quently the indicators were re-set at zero, and the whole 
testing operation repeated. Should this second trial 
prove unsatisfactory, the contractor would be bound by 
the specification to strengthen the structure until the 
desirable results were attained. In that document it is 
expressly stipulated that the tests should be twice 
applied, the first time after a delay of three months, 
following the completion of the work, before its first 
provisional taking over; and the second five years r 
the first, and previously to the second taking over. In 
both trials the proof conditions must be realised. Five 
years after the second provisional assent the definite 
acceptance of the viaduct will take place. The cost of 
the structure will amount to £13,405, to which must be 
added £1673 for raising the embankments, and £2360 
for paving the ramps and providing the protective 
parapets, making a total of £27,000. Towards this sum 
the community of Merxem contributes £9530. The con- 
tractors for the work are MM. J. H. Bolsée and Emile 
Hargot, who, our authority remarks, are the conces- 
sionaires for the province of Antwerp for Hennebique’s 
patent for constructions in armoured concrete. 

Taken in its entirety the design is bold, and has a good 
appearance, for which latter qualification it certainly is 
not in any degree indebted to the site, for with the excep- 
tion of the central canal part under the span, it is barren 
and unpicturesque in the extreme. It will be seen that 
the heights of the pier caps increase towards the centre, 
so that the road gradients have an incline of 1in 56. A 
point worth noting is that there is an absence of all 
diagonal bracing in the panels of the piers, and also in 
the spandrels of the canal arch, and of the adjoining 
half arches belonging to the full arched side spans. 
It may be mentioned that the heights above and the 
depths below the datum line are figured in metres and 
decimals, which will prevent them being confused with 
other dimensions and measurements. The bracing in 
the spandrels is of the N class, both verticals and 
diagonals, decreasing towards the centre, from a maximum 
section of 14in. by l4in. at the springings—Fig. 2. There 





Resistance to traction after 7 days 


; 0-09 tons per sq. in, 
0-11 


” ” 





nating with a pair of semi-arches, is rather an unusual 





” ” ” ” 


are six ribs in each arch, ldin. in width, spaced at regular 








158 


THE ENGINEER 








Aveust 16, 1907 





— — 





distances of 4°5ft. inside measurement, and strongly 
braced together by transverse beams—Figs. 2-3. The 
structure is a good example upon a large scale of the 
hingless type, as it dispenses with articulations both at 
the crown of the arch and at the springings. A bridge 
over the Vienne at Chatellerault is quoted as a corro- 
borative instance. It has two spans of 131°2ft. and one 
of 164ft. 

Under the general heading of “ Piles,” the manner in 
which the heads were protected from the blows of the 
ram during driving was briefly alluded to—Fig. 14. It 
appears from the section that a thick layer of sawdust 
was spread uniformly over the head, and upon this 
was placed a block of beech to receive the impact 
shocks. Precautions were taken to prevent the heads 
from spreading by encasing them with iron plates secured 
with bolts, as shown in the figure. 

The spans of armoured concrete bridges have increased 
fairly commensurately with their continually augmenting 
number, but there have been also some large examples 
erected in the simple material without the aid of auxiliary 
reinforcements. It appears that a bridge of concrete, 
of the longest span on record, is in course of building 
over the ravine of Wissahicken, in the neighbourhood of 
Philadelphia. Its central opening measures 2838ft., 
flanked by four smaller of 55ft. each. When completed, 
the total length of the new structure will be 520ft. and 
the width 66ft. The roadway is carried at a height of 
125ft. above the bed of the creek, and the cost is 
estimated at £50,000. 

Concrete bridges, whether simple or compound, have 
not yet outspanned those of the old masonry type. The 
example at Luxemburg is still to the fore with its arch of 
275ft., and that of Plauen in Saxony holds the record 
with one of 295ft. 








THE BRITISH ASSOCIATION. 


in our last issue we dealt with the opening day of the 
Leicester meeting of the British Association. The pro- 
ceedings in Section G on the second day, Friday, the 
2nd inst., commenced with a paper on “The Gases 
Exhausted from a Petrol Motor,” by Professor B. 
Hopkinson and L. G. E. Morse. The Professor read the 
paper. Experiments were made in the engineering 
laboratory of Cambridge University on a four-cylinder 
16 to 20 horse-power Daimler engire, of which the par- 
ticulars were :— 
Total volume of one cylinder with piston 
on out-centre ... ... ww. ... ... 0-04 cubic feet 
Volume of compression space... ... ... 0-0104 ,, 





Compression ratio... 3-85 
Diameter of cylinder ... ee 3-56in. 
Length of stroke See ave a . 5-Llin. 


The tests were conducted at a nearly constant speed 
of 700 to 750 revolutions per minute, and by diminishing 
the throttling the pressure in the inlet pipe of the engine 
close to the inlet valves was always within 4 lb. per 
square inch of the atmosphere, ensuring a nearly constant 
supply of air. The petrol employed was Pratts’ motor 
spirit with density between 0°715 and ()-720, containing 
14-86 per cent. of hydrogen and 84°66 per cent. of carbon 
and of a calorific value of 18,900 B.T.U. per pound— 
lower value. In making the test the ordinary carburetter 
was used with an arrangement for controlling the quan- 
tity of petrol delivered, and when all conditions of working 
had become steady one observer watched the level of the 
petrol in a graduated tank while another counted the 
revolutions. The figures given beloware taken from data 
obtained in a series of experiments made on two con- 
secutive days :— 


197 | 0-250 





Petrol consumption... ......| 0°181 0- 0-293 
Brake load at 43in. radius, lb. 2 § 29-3 | 2-3 27 
Thermal efficiency | «| 0-244 0-261 | 0-204 0-162 
CO.,—measured ose cee | 10-9 | 18-5 9-6 6 
O.—measured ... .. ...  .. 3° 0-2 ~ 
CO—measured... ... si 0-7 6-25 11-6 
H.—measured : 2-65 8.7 
No, by differenve ... ... .. SJ a 80 73 
Total O, calculated frum N....| 22-4 9 22-4 21-3 19-4 
H.O calculated .. ... .. ...| 15-8 16-8 17-2 15-2 
Per cent. of oxygen to CO, .... 18-6 60-3 5 30-9 
ze iO 15 |14-6 29-9 
” to H,O ... | 35-2 37-5 10-4 39-2 
x - unburnt,.. | 16-2 1-2 -- 
Total heat... ... ... ... ... | 89,500 | 104,400 | 100,570 94,300 
M.E.P. from load (lb. per sq. | 
oR ee eC ote 61 70 | 70 65-2 
Thermal efficiency (on indi- 
cated power) we eee | 21 | 24-6 | 25-6 25-4 


| 





The petrol consumption is per 1000 revolutions, the 
thermal efficiency (+) on the indicated power based on 
the measured calorific value 18,900 B.T.U. The other 
numbers show the amounts of the various gases in the 
exhaust, and in the lower part the manner in which the 
oxygen was utilised in each case, the calculated quantity 
of heat developed, and the thermal efficiency reckoned on 
the heat actually produced by the combustion ; this effi- 
ciency is constant. From these numbers it is apparent 
that if the carburetter be set in the usual manner, so 
that the engine gives its maximum power, no atten- 
tion being paid to petrol consumption, the exhaust 
is almost certain to contain large quantities of carbon 
monoxide, If, however, the consumption of petrol be 
observed, and be kept down to the lowest figure consis- 
tent with the engine giving its maximum power, or some- 
thing near it, the formation of carbon monoxide may be 
completely prevented. In order to secure this result there 
may be a slight sacrifice of power—perhaps 1 or 2 per 
cent. In this particular engine the maximum power 
the engine can give coincides with the maximum efficiency 
and the disappearance of carbon monoxide. In considering 
the total heat numbers it must be remembered that the 
supply of oxygen was constant, nevertheless both above 
and below 0°2 of petrol, the best mixture for this engine, 
the combustion is incomplete; in the former case this is 





due to want of oxygen, in the latter case to dilution by 
residual exhaust gases. 

In the discussion which followed, Mr. Dugald Clerk 
remarked that this was the first paper to discuss what 
occurred in the cylinder of a petrol engine, but that the 
Automobile Club was about to undertake a series of 
tests on this very matter. He thought Professor Hop- 
kinson had simplified the obtaining of correct results by 
running the engine at a constant speed and so avoiding 
an additional variable. The experiments showed that 
full power could be obtained over a great range of petrol 
consumption ; they also showed that in the adjustment 
of air to petrol there was a point which was critical 
both as to the production of carbonic monoxide and as 
to the thermodynamic efficiency of the motor, but not as 
to its power. He agreed that, in future, carburetters 
should be adjusted for the maximum economy of petrol 
and not for maximum power as in the present practice. 
But he thought with speed greater than the Professor's 
750 revolutions—for instance, with 1000 or 1100 revolu- 
tions—the maximum power would be shifted to corre- 
spond with a certain excess of petrol such as would pro- 
duce 6 to 7 per cent. of carbonic monoxide in the exhaust. 
The carbonic monoxide question was a serious matter in 
great cities where the air was more or less confined, and 
demanded inquiry. Motors may exhaust up to 10 per 
cent. of this gas, the quantity of which was increased by 
throttling, and also by the presence of too much exhaust gas 
in the cylinder, inasmuch as this encouraged incomplete 
combustion by rendering the mixture too weak to burn 
well. Professor Hele-Shaw remarked that the paper 
showed that carburetters should be studied in connection 
with analyses of the exhaust gases, and concurred that the 
economy of fuel rather than power developed should be 
the governing factor in working these engines. Professor 
H. B. Dixon objected to the carbon in petrol being 
regarded as solid, inasmuch as, it being gaseous, 
the heat units would be 136,000 instead of the 97,000 
given. Professor Hopkinson thought Professor Dixon’s 
figure too high, as the hydrocarbons had to be 
broken up, and this absorbed heat. He pointed 
out that his tests were made under artificial conditions, 
and that with the carburetters used in actual work on 
the road no such excessive admission of petrol was 
possible ; moreover, even for 1000 revolutions the petrol 
admitted was not much in excess of what the engine 
would burn completely. 

The most important feature of the meeting on Friday 
was the joint discussion with the Chemistry Section upon 
“Gaseous Explosions, with Special Reference to Tem- 
perature.” Professor Swithell, President of Section B, 
took the chair. Mr. Dugald Clerk opened the discussion 
by a statement in which the outstanding problems were 
described. He showed Bunsen’s explosion apparatus, and 
compared it with his own, explaining how much had been 
done since Bunsen’s day to diminish the inertia of the 
moving parts. A difficulty arose in not knowing whether 
Charles’ law held at high temperatures, and another 
difficulty was the variability in temperature throughout 
the gas as shown by Burstall and Hopkinson. He 
expressed his view that not enough was known as to the 
composition of the gas immediately after explosion to 
enable one to be sure as to the allowance to be made for 
chemical contraction, and urged the importance of deter- 
mining the specific heat of gases at high temperatures, 
inasmuch as the average temperatures in explosive 
chambers were always less than calculated. 

Dr. Boudouard, of Paris, said that Le Chatelier was 
about to repeat the specific heat experiments made 
twenty-five years ago, but that in the new series of tests 
a much larger volume was to be used. The diameter of 
the vessel proposed was no less than 1 m., giving a 
capacity of 525 litres. 

Professor Harber, of Baden, spoke at length of Langen’s 
work in Germany. The results agreed with those of 
Holborn and Austin up to 800 deg. Cent. Professor Harber 
also referred to a theoretical investigation respecting 
specific heats and electromotive forces for different gases. 

Dr. Holborn, of Berlin, showed on a diagram the 
results of his recent experiments upon the specific heats 
of carbon dioxide, nitrogen, and steam. The first showed 
a parabolic curve with the rate of increase of specific 
heat getting less with increasing temperature; that for 
nitrogen was straight, and that for steam showed a 
parabola of curvature opposite to that of the carbon 
dioxide. All curves showed substantial increases of specific 
heat up to 1400 deg. Cent. 

Professor Hopkinson asked what happened to the 
nitrogen in gas-engine cylinders at high temperatures. 
It was present in a larger proportion than any other gas. 
He thought neither Charles’ nor Boyle’s law would fail. 

Professor H. B. Dixon gave an account of the metheds 
he had employed for determining the specific heat of 
gases at high temperatures. Up to 400 deg. Cent. com- 
pressed gases can be heated in steel hombs and dropped 
into a water calorimeter, the rise of temperature due to 
the steel being corrected by blank experiments. A dis- 
tinct though small rise in the specific heat of carbon 
dioxide was thus established. A second method was to 
heat the gas in a tube 1:5ft. long and measure the velocity 
of sound in the heated gas. By this means the specific 
heat of air and nitrogen and carbon dioxide up to 400 deg. 
Cent. had been determined. The rise in the specific heat 
of carbon dioxide so found agreed well with the results 
obtained by Helbronn at Berlin. Photographs of sound 
waves produced in gases at very high temperatures 
were exhibited, and from these photographs the velocity 
of sound could be determined. 

Mr. Beaumont pointed out that the increase of the 
specific heat of gases with the temperature was an old 
assumption of engineers. 

Mr. Wimperis explained that the air standard laid 
down by the Institution of Civil Engineers Committee 
was based on the theory of a constant specific heat which 
required revision, but until the law of variation of specific 


conditions ; this he had done. The determination of the 
proper constants was essential to the gas engine industry. 

Mr. Dugald Clerk, in replying, was gratified to hear so 
much chemical work had been done in the matter, wel- 
comed the news that Dr. Le Chatelier was going to 
renew his experiments on new lines which might help the 
solution of the specific heat question ; but he remarked that 
it was impossible to know what was the state of combina- 
tion of the gases within the vessel. He thought interest- 
ing Professor Harber’s statement as to the dissociation of 
carbon dioxide at 2150 deg. Cent. under atmospheric pres- 
sure, and wondered what would happen at a pressure of 
1000 lb. to the square inch as met with in some engines, 

Professor Silvanus Thompson, the President, was 
gratified with the success of the joint meeting, the morc 
so as it afforded an excellent illustration of the reaction 
of industry upon science as referred to in his presidential! 
address. 

The proceedings of Monday, the 5th inst., commenced 
with a communication read by Sir William Preece, on 
“The Pupin Mode of Working Trunk Telephone Lines.’ 
It was illustrated by numerous diagrams and models, thc 
latter showing the behaviour of the voltage and currents 
throughout, with their changes of phase and their varia. 
tions of amplitude. 

In the discussion which followed the reading of Sir 
W. Preece’s paper, Sir Oliver Lodge reminded the 
audience that Mr. O. Heaviside was the man who years 
ago predicted the possibility of improving telephone 
cables a the addition of self-induction. He explained 
that a telephone cable was nearing perfection just in so 
far as the current wave in it was made more and more 
alike the Hertzian wave in free space. To do this it was 
necessary to have the electric energy and the magnetic 
energy of the wave equal. He thought that the Pupin 
system was a remarkable illustration of scientific pre- 
vision and practical accomplishment. Mr. Sidney Brown 
said that the insertion of self-induction in blocks led to 
serious reflection difficulties. What was wanted was self- 
induction continuously introduced by winding copper and 
iron wire together and keeping them insulated from each 
other. But to do this practically the iron makers must 
supply an iron with a greater permeability than was at 
present the case. 

Professor Silvanus Thompson referred to his own work 
in 1891, which he undertook after reading what Heavi- 
side had written. Owing to the prejudice with which 
cable makers looked on self-induction, his work was 
hindered. 

The next paper related to “Tuning in Wireless Tele- 
graphy,” and was read by Sir Oliver Lodge, F.R.S. The 
subject of the paper was the tuning of the instruments at 
the Lodge-Muirhead stations. In that system thirty or 
forty swings were easily got from one spark, and that was 
quite sufficient for what was required. The process was 
entirely different from that of the snappy spark of the Mar- 
coni system, in which contact with the earth was desirable. 
In his own system it was necessary to keep the aérials 
insulated from the earth, and well above it. He worked 
his coherer by an overflow method from a condenser. 
Under ordinary circumstances the ratio of energy sent 
out to energy received varied with the cube of the dimen- 
sions of the aérial and the cube of the distance apart. 
The ratio was sometimes about 10. Sir William Preece, 
in discussion, remarked that although the Lodge-Muir- 
head aérials did not have contact with the earth, he 
thought that the effect must in some way depend on the 
lines of force which streamed down to the earth from the 
lower aérial. 

Professor Trouton asked whether the rarefied state of 
the upper atmosphere had any effect in bending the 
waves round in such a way as to enable them to follow 
the curvature of the earth. 

Sir Oliver Lodge, in his reply, did not agree with Sir 
W. Preece, but was not surprised at his incredulity. The 
earth was only useful in his system in guiding the waves 
once they had been sent off. It appeared as if the waves 
travelled through, and were guided along the sheet of 
space between the earth and the relatively good conduct- 
ing upper atmosphere when the pressure was but 3 mm. 
of mercury. He did not think that the reply to Professor 
Trouton’s question was in the affirmative, as the specific 
inductive capacity of the air differed ‘og t little from that 
of the ether itself. The height of the lower aérial was 
usually about 9ft. from the earth’s surface. 

Mr. J. T. Morris followed with a “Note on an Oscillo- 
graphic Study of Low-frequency Oscillating Ares.” The 
note collects together a few observations which have been 
made on direct and alternating-current arcs chiefly with 
the object of studying the effect of a change in the 
medium in which the arc is burning, and also to examine 
the effect, if any, produced on the arc by the application 
of a transverse magnetic field. It should be borne in 
mind that in no case were frequencies of more than 1000 
investigated. 

The alternating current had a frequency of 60~. 
Where carbon electrodes were used they were solid and 
of 12mm. diameter. A notable feature is the dissym- 
metry of the voltage wave that is produced when coal- 
gas is employed, the bse, rising to 370 volts before the 
resistance of the arc breaks down. The magnetic field 
at once produced the well-known two jets of greenish- 
yellow flame, accompanied by the characteristic noise. 
In coal-gas it was noticed that these two jets of flame 
were absent. The characteristic curve in air with a mag- 
netic field is steeper than when the field is absent. Further, 
the average maximum voltage when the current is 
stopping is greater with a magnetic field than without. 


Coal-gas ... No field ... . 74 volts, 
Coal-gas ... Strong field . 83 volts. 
| gape No field ... 61 volts. 
Air ... Strong field 77 volts. 


Observations were also made in amy] acetate, and with 
pulsating direct current arcs, and with Duddell ares, The 
author, by using horizontal carbons bevelled at their 
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vertical plane formed an angle of 40 deg. from the hori- 
yontal, observed where an are was struck between them 
at a pressure of 480 volts direct current, having a non- 
inductive resistance in series, that the current through 
the one pulsated with a frequency which was higher the 
stronger the magnetic field in which it was turning. He 
remarked it is conceivable that in some forms of 
circuit-breakers having magnetic fields which blow out 
the arc, this oscillatory action might be distinctly 
dangerous, should the strength of the magnetic field not 
be properly proportioned. 

The paper was discussed by Mr. Sidney Brown and by 
Mr. Petavel. 

The next paper was on “ Developments in Electric 
Incandescent Lamps,” by Mr. Leon Gaster, who gave a 
short description, and exhibited specimens of Gem, 
Nernst, Osmium, Tantalum, Osram, Tungsten—Yust and 
Hannaman’s lamps—Kuzel and Zircon- Wolfram—several 
types—including also the “ Helion ” lamp, shown for the 
first time in England. The high efficiency of these 
lamps should effect a reduction in the expense for electric 
lighting, and that with better illumination. Some of the 
lamps shown consume less than one-third of the energy 
required by the ordinary carbon incandescent lamps, 
which means enormous saving. The progress made this 
year was remarkable. Many manufacturers on the 
Continent are ready to supply large quantities of these new 
metal filament lamps. In England the Robertson lamp 
manufacturers are extending their works with a view of 
manufacturing these lamps, and the “Z” Electric Lamp 
Syndicate is going to manufacture the filaments to be 
used in the “ Zircon-Wolfram” lamp in this country. 
The desirability for lamp makers to supply lamps 
combined with suitable shades and reflectors in one unit 
so as to assist consumers in obtaining any desired effect of 
illumination—concentration or diffusion—was pointed out. 
Particular attention was drawn to the desirability for 
manufacturers and large consumers of light of adopt- 
ing proper methods of illumination, it being advan- 
tageous to the sight, to the output and the quality of 
the work done. The economies derived by not using 
proper methods of illumination are false economies, 
when one bears in mind the fact that the expense of 
providing and keeping up proper illumination is in most 
cases only a small fraction compared with the value and the 
nature of the work turned out. A new specialist, the “ Illu- 
minating Engineer,” it was suggested, should decide upon 
this question of defining the proper amount of light 
necessary for different purposes. Reference was made 
to the useful work done in improving the quality of 
incandescent lamps, and in obtaining more satisfactory 
illumination for the consumer, by the Engineering 
Department of the National Electric Lamp Association, 
and by the Electric Testing Laboratories of New York. 
The lamps mentioned in the paper were shown in 
operation at Tuesday night’s conversazione. 

In the discussion which followed, Sir W. Preece said 
that he had lately equipped a house with Osram lamps of 
105 volts. To get this pressure he had had to put in an 
alternating-current transformer from 220 volts to 105, but 
even so the saving in current paid for the transformer 
within a year. He put the lamps in in January last year, 
and none of the lamps had yet had to be replaced. 

Col. Crompton corroborated Sir W. Preece’s remarks 
as to the economy of Osram lamps. He alluded to the 
advantage this country had in that its voltage of supply 
wae far steadier than in any other country in the 
worid, 

The final paper on the Monday was read by the author, 
Professor E. G. Coker, on “The New Engineering Labora- 
tory at the City and Guilds of London Institute, Finsbury.” 
The recent extension in the Department of Mechanical 
Engineering at the City and Guilds Technical College, 
Finsbury, has been provided for by the City Companies 
aided by a private donor. A new wing has been added 
to the college, in which accommodation has been found 
for an engineering laboratory, drawing-oflices, lecture 
and preparation rooms. The principal feature of interest 
is the engineering laboratory, of about 4000 square feet 
in area, on the basement floor. A part of this laboratory 
has been devoted to hydraulic equipment, which is mainly 
grouped with reference to a cast iron channel, S80ft. long, 
and of square section 2ft. side. At one end of this is a 
space for a vertical pressure cylinder, for experiments on 
jets, impact on vanes, and the like. At the other end 
are measuring tanks, of a total capacity of 3500 gallons, 
into which the water drains after passing over a weir in 
the main channel. There are also two subsidiary channels, 
parallel to the main one, and draining directly into the 
measuring tanks. The water after use is raised to a 
roof tank of 5000 gallons capacity by a centrifugal 
pump of 200 gallons per minute capacity, and it 
is returned to the laboratory by a falling main for use 
anew. The hydraulic machines already installed com- 
prise an inward-flow pressure turbine, an outward-flow 
Girard turbine, a Worthington pump, a three-cylinder 
hydraulic engine, and a considerable amount of other 
apparatus for experimental work. The heat engines are 
all of moderate size, and are in most cases of special 
design for experimental work. A gas engine of 12 horse- 
power is fitted for working with either town gas or suction 
gas from a Dowson producer. A refrigerating plant is 
arranged to work with either carbonic acid or ammonia 
by using interchangeable cylinders. An oil engine, hot- 
air engine, steam engines, and a compound air-com- 
pressor are also installed, while space has been left for 
future developments. The equipment also includes a 
10-ton Buckton testing machine, and a varied collection 
of other apparatus for testing materials. The drawing- 
office has accommodation for 100 students, and is 
divided by a glazed partition for convenience in teaching. 
The workshops have been entirely remodelled, and nearly 
all the old machine tools have been replaced by new ones. 
A new lecture theatre seats 100 shatents, and is fitted 
with the necessary appliances for experimental and lantern 
demonstrations. 

In the discussion, Mr. Hawksley drew attention to the 





possibility of adding a centrifugal pump to the equip- 
ment if it was desired to get a greater head than that 
due to the static head obtained from the height of the 
cistern. 

Professor Hudson Beare congratulated the author on 
his decision to put in many small machines ins of a 
few big ones. It wag a plan which he had followed him- 
self. He agreed also in the installing of the hydraulic 
plant, which had been much too neglected in the past in 
this country. 

Mr. Wimperis inquired the reason for putting the 
water channel on the floor level, where it was not so 
accessible to students. He noticed that Professor Coker 
had installed a gas plant and engine, with many facilities 
and apparatus attached, for carrying out new tests, and 
he hoped that the British Association would have an oppor- 
tunity next year of learning what work had been carried 
out with it. 

Professor Coker, in his reply, explained that a good 
deal of their apparatus had had to be put in unusual 
positions, owing to the great lack of space in the college. 








TEST OF A GAS ENGINE. 


WE have received from Crossley Bros., Limited, a copy of 
a report which has just been made by Dr. J. T. Nicolson, of 
Manchester University, concerning a series of tests which he 
has recently carried out in connection with one of this firm’s 
gas engines. The tests were undertaken with the object of 
measuring the brake horse-power of the engine and of gauging 
the gas consumption per brake horse-power hour. The gas 
used—that from a producer—was also sampled and analysed 
so that a computation of the thermal efficiency of the engine 
might be e. Observations were also made on the speed 
variation of the engine between full load and light load, so as 
to test the new system of governing introduced by Messrs. 
Crossley’s, which acts by varying the timing of the first 
admission of the gas whilst always cutting off at the end of 
the stroke. : 

The consumption, capacity and governing trials were 
carried out on July 13th and 15th, whilst further observa- 
tions of the working of them, and another governing trial 
was made on July 22nd. Observations began after the engine 
had been running for nearly an hour, so as to give it time to 
settle down. The amount of gas used was measured by 
noting the rate of fall of a large gasholder, when all sources 
of supply were closed and only the engine was drawing from 
it. After the engine supply valve had been closed at the end 
of the trial, the further rate of fall of the gasholder, due to 
leakage from the mains and connections, was noted, and the 
amount so determined per unit of time was deducted from 
the observed delivery from the holder during the trial. The 
temperature and pressure of the gas delivered by the holder 
during the trial were also observed so as to permit of the 
reduction of the gas used to an equivalent mass at 
the standard pressure of 29‘92in.—760 mm.—of mercury, 
and a temperature of 32 deg. Fah. 

The calorific value of the gas was determined both by 
burning a sample of it in a Junker’s calorimeter during the 
trial, and by chemical analysis taken from the supply pipe 
during the same time. The brake horse-power was obtained 
by means of a band brake upon a special water-cooled pulley 
bolted to the fly-wheel. The weights of the various parts of 
this brake and the weights added during the trial were 
checked, and the distances between the centre lines of action 
of the weights were carefully measured. 

The gas used was made from bituminous slack coal in a 
a Crossley producer plant. The analysis of the gas gave the 
following results :— 





Carbon dioxide(CO.) .. .. .. -. 114 
Unsaturated hydro carbons (C44, &c.) none 
oS Se ee eee 10 
Oaroon mon-oxide (CO) .. « We 
Hydrogen(Hy) .. .. .. - 243 
Methane (CHy) .. .. .. 3°5 
Nitrogen (difference) (N.) 44°7 
100°C 


The calorific value, in accordance with this analysis, worked 
out to 156°5 B.Th.U. per cubic foot. The value obtained by 
the Junker’s calorimeter was 149 B.Th.U. per cubic foot at 
the temperature and pressure of the instrument. 

The volume of the gas used by the engine per hour was 
31,368 cubic feet, at 20 deg. Cent. and a pressure of 2gin. of 
water, This equals 29,037 cubic feet of gas at 0 deg. Cent. 
(32 deg. Fah.) and 760 mm. of mercury. The barometer 
readings were 30°2lin. The brake horse-power worked out to 
559. The gas used by the engine per brake horse per hour at 
32 deg. Fah. and 29°92in. of mercury was therefore 

29,037 

3059 
Hence the heat supplied was 51°94 x 1564 = 8128 B.Th.U. 
per brake horse-power hour. The thermal efficiency was 


crap = 8182 or 81°92 per cent. This result 
the report declares to be highly satisfactory. 

The engine was found to vary in speed from 119:4 to 121-4 
revolutions per minute when the horse-power was instan- 
taneously dropped from about 600 to 50. This represents a 
total variation of 12 per cent. of the mean speed. The fullload 
was then thrown on again as quickly as possible, the same 
process being repeated again and again. The speed never 
varied more than the percentage mentioned above. No back 
firing took place. 


= 51:94 cubic feet. 


accordingly 








THE RAILWAY COAL CONTRACTS. 


ALTHOUGH the anxiety regarding the withholding of the great 
railway coal contracts has somewhat subsided, the disposal of 
an output of something like three million tons, so suddenly 
thrown on the open market, at first conveyed a very unpleasant 
situation, particularly at a time when the Yorkshire output 
was never larger. The position, so far as Yorkshire coal- 
owners are concerned, is now much stronger and more favour- 
able to the producer. With an output much in excess of that 
of 1900, when they enforced 15s. 6d. to 16s. per ton, Yorkshire 
coalowners have faith that they will be able to stand firm 
with regard to the railway contracts. They point to the 
remarkable expansion of trade at Hull, despite railway con- 
gestion and defective shipping arrangements, the recent 
official return showed an increase of 215,864 tons over the 





last month’s business, and an increase of 809,708 tons over 
the last seven months’ imports compared with last year. 
With a continuation of the remarkable activity m the conti- 
nental trade and improved shipping facilities, the belief is 
expressed that they can do without the railway contracts 
until the Baltic ports close in October. It is a remarkable 
fact that coalowners are able to dispose of nearly all they can 
raise, but the output is being almost constantly reduced by 
play days, owing to local feasts and other causes, eens 
scarcity of wagons, all of which tend to limit the supply an 
keep up prices, which now stand at 12s. to 12s. 6d. per ton. 
The Hull coal trade is undoubtedly the truest index published 
of the state of the steam coal trade, not only in Yorkshire 
but in Notts and Derbyshire, the two last-named counties 
now taking a large share of the coal sent to the port. Never 
before in the history of the Hull coal trade did twenty-three 
collieries send over 10,000 tons each, whilst six of them 
exceeded 20,000 tons each. Of the six collieries named three 
are owned by South Yorkshire firms, only one carried on 
business in West Yorkshire, and two are owned by Derby- 
shire and Notts firms. The altered position of affairs has 
brought about a marked variation of the traffic, and has 
improved the water transit. Several of the newly developed 
collieries in the new South Yorkshire coalfield are active 
competitors for the trade during the seven months of the 
present year. Dalton Main consigned 106,192 tons against 
63,952 tons last year, an increase of over 42,000 tons. The 
new Dinnington Colliery, sunk in the new coalfield and 
developed during the past few years, is accredited with 44,152 
tons in seven months, compared with 19,180 tons in the 
corresponding period of last year, an increase of 34,972 tons. 
A good deal of interest is being taken locally in the proposal 
to send Yorkshire steam coal to Middlesbrough to ship in 
order to relieve the congestion at the Humber ports. If 
this could be done by arrangement, South Yorkshire coal- 
owners would be able to find a ready market for what surplus 
coal they had to sell, which would make them even more 
independent of the railway coal contracts, which in years 
past were looked upon as indispensable. 








NAVAL ENGINEER APPOINTMENTS. 

THE following appointments have been made at the Ad- 
miralty :— 

Engineer-Commanders :—-R. W. Toman, C. F. H. 
and 0. A. Morris, to the Victory, for oil fuel course. 

Engineer-Lieutenants:—T. Gurnell (lent), H. V. H. Watch 
(lent), H. D. Robinson (lent), F. J. Charlton, and G. H. Cookey, 
D.S.0., to the Victory, additional, for oil fuel course. 





Tilbrook, 








THE Board of Trade have given notice that, pursuant to 
Section 10 (2) of the Railway Employment (Prevention of Acci- 
dents) Act, 1900, they propose to make a rule—on the application 
of the Taff Vale Railway Company—varying Rule 8 of the Preven- 
tion of Accidents Rules, 1902. 5, of the draft rule may be 
obtained at the offices of the Board of Trade, 7, Whitehall-gardens, 
S.W. 

A BririsH CARBIDE FActoryY,—The British Carbide Factories, 
Limited, is about to construct a carbide factory at Thornhill, in 
Yorkshire. The initial equipment will be 2500 electrical horse- 
power, and it will be supplied with electricity by the Yorkshire 
Electric Power Company, special arrangements being made by 
which the latter Company will only supply its surplus energy, so 
that during the hours of peak load the power station will be 
enabled practically to cut off the supply to the carbide factory if 
desired, while the load can be varied from minute to minute, so 
that the Power Company will be able to suit itself in the matter. 
The way in which this is carried out is the subject of a patent 
taken out by Mr. Charles Bingham, and it is hoped that it will 
enable the Power Company to sell current ata price sufficiently 
low to enable the competition of continental water-power factories 
to be met. The raw materials will be drawn from the immediate 
vicinity of the factory, and the whole undertaking will be British 
throughout. 


QueBec Bripce.—The spans of the 40,000-ton Quebec Bridge, 
says the Jivn Age, are so long, and the loads carried so great, 
that the dimensions and weights of the. truss members greatly 
exceed ordinary practice, and require special care and very great 
accuracy in their construction at the bridge shops. The anchor 
and main spans, 590ft. and 1800ft. long respectively, are divided 
into panels of 50ft. and 56ft., with their principal members vary- 
ing from 50ft. to 100ft. long, and having maximum weights of 
over 100 tons, Many of the compression members are thus 
longer and heavier than single-track railroad plate girder bridges 
of ordinary span. They are built separately at the bridge shops, 
and are seldom assembled until finally erected in the permanent 
structure, where they are handled by the traveller some hundreds 
of feet above the water, often exposed to severe storms, and 
under conditions where it is imperative that they should fit with 
extreme accuracy, and engage together with absolute facility and 
precision. 


PassING-OUT EXAMINATION OF NAVAL CADETS.—The Secretary 
of the Admiralty has forwarded to us a list of the cadets who have 
passed out of the Royal Naval College, Dartmouth, showing the 
order of merit and the classes awarded on the results of the exami- 
nation. No cadet failed to pass. These were the first cadets to 
enter under the new scheme of naval training, and they joined the 
Royal Naval College, Osborne, in September, 1903. Having now 
completed their four years’ college course they will on for a 
further period of training in the cruiser Cumberland, at the con- 
clusion of which the second part of the examination will be held. 
All the cadets have, we are informed, passed a highly satisfactory 
examination, the standard of knowledge reached in the several 
subjects being higher than was anticipated when the new scheme 
of training was instituted. The pass list is as follows :—Class I,— 
1, Oliver Bevir; 2, Kenneth Edwards ; 3, James R. B. Kennedy ; 
4, John Schomberg Hammill; 5, Robin E. Jeffreys ; 6, John C. 
Masterman; 7, John F. H. Pollen ; 8, Trevor Whitaker ; 9, Trevor 
T. Parker; 10, Claude M. A Wellesley; 11, Alexander C. Mon- 
tagu; 12, Charles L. Evan-Thomas; 13, Stuart J. L. Bennett ; and 
14, Harold T. C. Walker. Class II.—15, Herbert W. J. Orde ; 16, 
Cuthbert W. S. Gibson ; 17, Edward R. Micklem ; 18, Alexander 
G. B. Wilson ; 19, Reginald Ramsbotham ; 20, Henry L. J. Kirk- 
patrick ; 21, Arthur H. L. Terry ; 22, Hugo W. L. Tyrrell; 23, 
Charles H. Allen ; 24,’ Ralph E. Snook ; 25, Brian L. G. Sebastian ; 
26, Charles H. K. Edmonds; 27, H. Fitzherbert-Brock- 
holes; 28, Harold W. Fawcett ; 29, Jahn P. Charley ; 30, Rodin 
H. V. Buxton and Hugh C, Arnold-Forster; and 32, Henry L. K. 
Hamilton. Class [1[1.—33, Charles D. Milward; 34, Thomas B. 
Fellowes; 35, John E. Mitchell-Carruthers; 36, Laurence 
Ommanney ; 37, John E. Tennant; 38, John L. Bucknall; 39, 
John T. Babington ; 40, John A. Kemp; 41, John N. Knox ; 42, 
Charles A. A. Larcom; 43, Geoffrey K. Rylands; 44, Guy F. B. 
Ottley ; 45, Denys C. Ford; 46, Eric R. S. Gordon ; 47, Charles 
K. Adam ; 48, William A. Floyer; 49, Thomas D. Galbraith ; 50, 
Christopher H. Ringrose ; 51, Kenneth H. Grant; 52, Francis C. 
Cox ; 53, Cyril J. M. Lang ; 54, Alban E. T, Tate ; 55, Harry A. 
Pelham ; and 56, Evan G. C. Cavendish, 
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THE STONEYWOOD PAPER WORKS. 





In our account of the annual meeting of the Institution 
of Mechanical Engineers, appearing in the last issue, a 
brief reference was made to Messrs. Alex. Pirie and 
Sons, Stoneywood Paper Works, at Bucksburn, which 
were visited by some of the members of the Institution 
on Wednesday, July 31st. In that issue we mentioned 
that these works, which we also had the pleasure of 
visiting, were of special interest, and that we should refer 
to them again at a later date. We now propose to 
describe them more fully, and to deal primarily with those 





| be appreciated. The pulp, after the preparation in the 
| beating engines is completed, is run through pipes to the 
machine chests, whence it is pumped to the mixing-box 
where water is added ; it then passes over sand tables, 
through strainers and on to an endless wire passing over 
rollers, through press rolls, and finally over steam- 
heated cylinders, after which it is reeled ready for tub- 
sizing. All the higher-class tub-sized papers are passed 
through troughs of gelatine prepared in the mill, and then 
over open cylinders revolving in hot air produced by 
steam-pipes placed beneath the dryers. The engine-sized 
papers do not pass through gelatine; these are sized 








by the admixture of rosin prepared with soda and fixed 
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caustic, white ash 53 per cent., and black ash 50 per cent. 
strengths. Caustic soda is in varying s‘vengths used for 
boiling esparto and rags, and, after t's boiling is com- 
pleted, the spent soda-lye is run down to the evaporating 
house where it is evaporated in a triple-effect evaporator 
similar to that used in the concentration of sugar juices, 
and pumped over to a roaster where the black ash is 
burned off ready for re-causticising. The steam pressure 
for the first effect is 12 1b. per square inch, and is exhausted 
from the steam engine which drives the shop engines, 
The third effect indicates a vacuum of 24in. The car- 
bonate of soda-ash is dissolved in water and boiled along 
with hydrate of lime, being converted into caustic- 
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features which are most interesting from an engineering 
standpoint. 

The works are situated on the river Don, about five miles 
from Aberdeen, and cover an area of thirty-five acres. 
The spot was chosen on account of water facilities, but 
now most of the power is derived froim coal, and an old- 
fashioned water wheel which has been at work for a 
number of years is shortly to be removed. | 

Since the firm began operations at the end of the 
eighteenth century the output has steadily increased, and | 
while the management is fully alive to the fact that it | 
would be a decided advantage to have the works nearer to | 
a coalfield—since all coal at the present time has to be 
transported from the Tyne—the undertaking of trans- | 
ferring the works to another spot has been deemed too | 
great to be practicable. To shut down the mill for three | 
or four months—which period it is estimated would be 
necessary for a a reorganisation—would not only 
mean a very serious loss for the time being, but a dislo- | 
cation of business from which the firm would probably 
not recover for years. | 

It is known that Stoneywood Mill was working as a | 
paper mill in 1770, and paper with that date in the watermark | 
is In existence. An inventory of 1796 gives the stock of 
paper as 533 reams, and of raw material as 20 tons, the | 
whole being valued at £484. On 30th December, 1906, | 
the stocks of paper and raw material were valued at 
£195,578. In 1820 a Fourdrinier machine was first 
erected, but. nine years later the whole mill was swept 
away by a flood, some of the workmen on the island 
being rescued by the coastguard life-saving apparatus. 
In 1907 there are six machines, capable of producing 9000 
tons of paper per year. There are also envelope factories in 
Aberdeen and London, rag mills at Woodside, and branches 
in London, Dublin, Glasgow, Johannesburg Melbourne, 
Paris, and New York, with a staff of travellers visiting 
every country and every British colony. 

The papers made at the Stoneywood works are only 
those of the higher grades, and include loft dried and | 
air dried, tub sized, ledgers, banks, high-class writings, | 
cartridges, blottings, and also high-class creams and | 
printings. 

The principal raw materials used at Stoneywood are | 
linen and cotton rags, esparto, and wood pulp, the latter | 
being used in the lower class papers. Esparto is | 
purchased in the raw state, and comes from Spain | 
and North Africa. It has first to be dusted, and | 
then boiled with caustic soda under 50 lb. steam pressure, | 
washed, bleached, and cleaned from roots, sand, &c., by 
passing over the presse-pits where it becomes half-stuff | 
ready for beating. Rags arrive at the mill with natural 
impurities removed, but they require to be boiled with 
weak caustic soda under 12 lb. steam, and also to be 
washed and‘bleached before beating. Chemical wood pulp 
is turned into half-stuff at the wiek pulp mills of Germany, 
Scandinavia, and Canada, and is after subsidiary bleach- 
ing ready for beating. The fibres of the half-stuff are 
prepared for manufacture into paper on the paper machines 
by beating in Hollanders and Taylor beaters. During the 
process of beating, the fibre is made or marred for the 
paper machine. This is perhaps the most delicate process, 
and is carried out by passing the pulp, well diluted | 
with water, between horizontal plates with vertical pro- | 
jecting knives, and rollers with bronze or steel bars | 
revolving rapidly above the stationary plates. Upon the 
quality, strength and thickness of the paper depends the 
length of time in the beating engine, and the length of | 
fibre required in the prepared paper pulp. When it is | 








Fig. 1—BEATING AND BLEACHING PLANT 








with sulphate of alumina added to the pulp in the beaters. 
The highest class loft-dried papers are cut in the web 
before sizing, and then passed sheet by -sheet through 
gelatine and hung to dry in a loft. This process is 
reserved for the highest class of ledger papers and also 
papers required for lithographing Ordnance Survey maps, 
for which purpose the minimum of unequal shrinkage is 
necessary to allow of the accurate reproduction of maps 
from the stone. After the paper has been made, it passes 
to the cutting and rolling machines when it is cut to the 
required sizes, and given a rough or smooth finish as may 
be required. When the last process is completed, the 
paper is taken to the overhauling room where it is gone 
over by girls, sheet by sheet, and all sheets with blemishes 
are removed, and any variations of shade are sorted. 
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Fig. 2—MASSON’S BEATER TOWER 


The paper is then counted into quires and reams, and 


There are several subsidiary departments, such as the | 
hand cutting, where paper is cut into notepaper and put | 
up into packets ; ruling, where paper is ruled for account 
books ; and papeteries where paper and envelopes are 
packed in boxes for the stationer or made into blocks | 
with blotting paper. A repairing shop with fitters, lathes, | 
special machines for cutting strainer-plates, kc, and | 
joiner shop are included in the works, employing on an | 
average 100 men. Bleach liquor at 6 deg. twaddell is | 





Swain Sc. 







soda, in which form it is used for boiling esparto and rags. 
All water for use in the manufacture has to be care- 
fully filtered. It is, however, in the first instance, 
treated with lime and crude sulphate of alumina, varying 
from } grain to 3 grains per gallon, and run into a large 
sedimentation basin, of about 15,000,000 gallons capacity, 
| to remove colouring and peaty matter. It is then filtered 
through gravity sand filters of a total area of 48,000 
square feet, and working at a rate of three gallons per 
square foot per hour. By this process even dirty flood 
waters can be made clear and colourless. 

Probably the next most interesting portion of the 
works from an engineering standpoint is a new bleaching 
and beating plant, supplied by Messrs. Masson, Scott and 
Co., London, the general arrangement of which is shown 
in Figs. 1 and 2. By reference to the drawing, Fig. 1, 

| the principle of this plant can readily be understood. 
| The material for treatment is first broken in the breaking 
engine B, it is then transferred by a centrifugal circu- 
lating pump to the bleaching tower No. 1. Here the 
“stuff” is concentrated until it is too thick for further 
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Fig. 3—TAYLOR’S BEATER 


circulation, after which the necessary quantity of bleach 
is runin. The bleach and the stuff are mixed and cir- 
| culated by means of a pump at the bottom of the tower, 
the circulation taking place through the vertical pipe 
shown in the elevation, Fig. 2. . After thorough circulation 
the “stuff” is sent to tower No. 2, leaving tower No. 1 
ready to be refilled from the breaking engine. When 
| tower No. 1 is again ready for emptying the contents of 


| passed on to the packers or stock-rooms as required. tower No. 2 is sent to tower No.3. This process is con- 


tinued in rotation until tower No. 5is reached. Here the 
bleach is thoroughly washed out by an ordinary power- 
driven washer, the material being afterwards sent to the 
tower beaters which are in front of the bleaching towers. 
In Fig. 1 the concentrator over tower No.1 and the drum 
washer over tower No. 5 are omitted. 

With this type of bleaching plant it is said that asaving 
of bleach is obtained on account of concentrating the 
“stuff” so thoroughly in the first tower as to prevent 


remembered that the weight of the paper varies from | prepared in the works from chloride and hypochlorite of | undue dilution of the bleach liquid when it is introduced. 
7 lb. to 80 lb. per 480 sheets of large post (16}in. by 21in.), | 
and the strength from that of blotting paper to that of the | 
toughest officials and loans, the difference of time in the 
engine, from 3 hour to 12 hours will be understood, the 
difference also in the types of making machines will also | 


lime in the ordinary way. Rosin size is prepared by 
boiling raw rosin with white ash in a special plant. Gelatine 
for tub-zizing is prepared from hide pieces and fixed with 
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soda in various forms, 70 per cent. caustic, 63 per cent. | 





Further, the continuous circulation of the “stuff” through 
a series of towers enables the bleach to do its work 
thoroughly, and the time given to the process renders the 


| potash alum. Caustic soda is preparedin the works from | addition of steam unnecessary. Steam acting with bleach 


in the absence of proper circulation is liable to destroy 
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WORKMEN'S DINING, ROOM 


the fibre. When the fibre is destroyed in this way, not 
only is the strength of the paper reduced, but the colour 
frequently falls away into an undesirable shade also. 

lig. 2 shows an p tae: An and plan of a Masson’s tower 
beater, and Fig. 3 an elevation of Taylor's patented 
beater. The only difference in the principle between the 
two beaters is that in the Masson’s beater the tower is 
vertical, and in the Taylor's type it is horizontal. In 
both cases the circulation in the beater is obtained by a 
circulating pump fixed at one end of the beater, which 
sends the “stuff” up through a side pipe under the roll 





LOFT FOR HAND-SIZED PAPER 


before again allowing it to find its way into the main 
chamber in which the pulp is contained. 

In the old Hollander the circulation was carried out by 
the bars of the roll which were arranged in clumps, each 
clump forming as it were a bucket of a wheel. It is said 
that there is little doubt that the power required per unit 
of “ stuff” beaten is reduced by the removal of the duty 
of circulation from the beating roll to a separate circu- 
lating pump. Another advantage said to be obtained is 
an increase of useful beating area in the beating roll. 

__ The power for circulating, concentrating, and washing 
in the bleaching towers is derived from a 100 horse-power 
three-phase motor, the power being transmitted through 
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FINISHING ROOM AND FILTER BEDS 


belts and shafting. Each pair of beaters is also pro- | 
vided with a 100 horse-power motor. The motors were 
supplied by Messrs. Mavor and Coulson, and are of the 
squirrel-cage type. 

At present the power installation at pce ea 
consists of the old-fashioned water wheel previously 
mentioned, three large water turbines of the Hercules | 
type aggregating 1000 horse-power, three large triple- | 
expansion condensing engines aggregating 2000 horse- 

wer, one 500-kilowatt steam turbo alternator, one 100- 
ilowatt steam driven dynamo for lighting purposes, and 











sundry other engines from 20 horse-power to 100 horse- | 
power. The turbo alternator, which has only recently | 
been erected by Messrs. C. A. Parsons and Co., of | 
Newcastle-on-Tyne, generates three-phase current at 
500 volts, with a periodicity of 50 cycles. The results 
of the test carried out at Messrs. Parsons’ works on this 
machine are worthy of mention. With a steam pressure 
of 160 lb. per square inch—the steam being superheated 
to 150 deg. Fah.—and a vacuum of 28°7in., at a load of 
507 kilowatts, the steam consumption was 16°25 lb. per 


| kilowatt-hour, while at half load it was 18°6 lb. per 


of the squirrel cage type, manufactured by Messrs. Mavor 


| and Coulson, of Glasgow. 


The heavy power of the mill is concentrated upon two 
shafts transmitting 500 to 700 horse-power, each shaft 
being driven by the three large marine type condensing 
engines, which are peculiarly arranged so as to form a pair 
of triple-expansion engines, with steam at 180 lb. pressure 
in the small cylinders. In conjunction with these steam 
engines the firm has worked its water power for over 
twenty years. This arrangement of combined water and 
steam power gave much trouble, and took some 





AN OVERHAULING ROOM 





BOILER ROOM 


years to develop into a satisfactory system. The 
difficulty has been, with the varying flow of water 
in the river, to supplement the water power by 
steam. Matiers have been arranged so that the main 
mill shafting can be driven either by water or entirely by 
steam, or jointly by water and steam in varying propor- 
tions. 

The steam arrangements are somewhat peculiar and 
complicated, owing largely to the many different purposes 
for which the steam is required. There are twenty-one 
boilers, most of which are of the Lancashire type. For 





kilowatt-hour. The motors which receive current from 
this set each have a capacity of 100 horse-power, and are 


power purposes steam at 1801b. per square inch is used 
‘in the condensing engines. Apart from power pur- 











162 





THE ENGINEER 








Avuaust 16, 1907 











poses, steam is used at 50 lb. pressure for boiling 
esparto, and at 12 1b. pressure for boiling rags and 
for heating and drying. All steam which has been 
used for Lectin and i is collected and re- 
turned by pipes after condensation to the hotwell, 
from which the boilers are fed. The water in the hot- 
well maintains a temperature of about 160 deg. Fah. to 
200 deg. Fah., but before entering the boilers it is pumped 
through five large economisers, which raise the tempera- 
ture to 260 deg. Fah. The temperatures of the flue gases 
are found to vary from 300 deg. Fah. to 450 deg. Fah. 
In one department of the works there is a number of 
small steam engines worked with 80 lb. steam which in 
some mills would be uneconomical, but at Stoneywood 
the steam, after doing work in these engines, is used for 
heating and drying. 

For many years there existed a great difference of 
opinion as to whether it was more economical to raise 
steam in the boiler at a low pressure for heating, or 
whether it was more desirable to allow high-pressure 
steam, after doing work in the steam engine, to exhaust 
into a low-pressure system for heating and drying pur- 
poses. The opinion most generally held at the present 
time, however, is that the latter is the most profitable 
method to adopt. At Stoneywood it has, we are informed, 
been conclusively proved that using steam at a pressure 
of 80 Ib., and allowing it to exhaust into a back-pressure 
system at 12 lb. pressure, is far more economical than 
raising steam at 12 Ib. pressure in a boiler. 

It is obvious that in a large mill like this, with a great 
variety of work to be done by the various engines, the 
steam obtained for heating will not be constant, and some 
regulation, therefore, becomes necessary. The system 
adopted is to connect the whole low-pressure exhaust 
system to a boiler or boilers at 12 lb. pressure, which can 
be damped or fired according to requirements. A very 
convincing proof of the economy of the system at Stoney- 
wood, we understand, has recently been furnished. Some 
time ago, for reasons unnecessary to enter into here, the 
heating steam was found to be insufficient, and 16 became 
necessary to raise steam in an additional low-pressure 
boiler. It was soon decided, however, to take the con- 
denser off a 100 horse-power engine working with steam 
at 80 lb. pressure, and to exhaust the steam from the 
engine into the low-pressure system. Immediately the 
additional boiler working at 12 lb. pressure became un- 
necessary, and it was also found possible to dispense with 
another low-pressure boiler hitherto in use. The change 
was effected without very materially affecting the coal 
consumption on the battery of boilers working at 80 Ib. 
pressure used for power purposes. Some years ago an 
attempt was made to exhaust steam at 50 Ib. pressure 
from engines working at 180 Ib., the former pressure being 
required for boiling esparto. The shock and vibration 
caused by expelling the steam at such a high pressure, 
however, rendered the experiment a failure. 

A point worthy of mention is that the works contain 
a Corliss engine which is said to be the first worked in 
Great Britain, having been brought over from America 
in the middle of the nineteenth century by the late Mr. 
A. G. Pirie, the late chairman of the company. This 
gentleman made steam astudy throughout hislife. It isnot 
generally known that one of the first successful installa- 
tions of very high-pressure steam for marine work was 
made on Mr. Pirie’s steam yacht the Kionnag-na-mara 
by Messrs. Rankin and Blackmore in 1886. The engines 
were quadruple expansion, and on a cruise of 3638 knots 
the consumption of this vessel was, on. an average, 
1-43 lb. of coal per indicated horse-power hour. 

There is a complete system of water purification by 
the alumina process, and six large filters capable of 
supplying purified and filtered water at the rate of 
1} million gallons per twenty-four hours. A view of the 
filter beds is given on page 161. 

The works are protected from fire by water laid on in 
pipes under a pressure of 150ft. head from a special 
reservoir built for the purpose on high ground about a 
mile from the works. The high-pressure pipe system is 
supplemented by fire-pumps, and also by a steam fire- 
eagine by Messrs. Merryweather. 

In our two-page Supplement and on page 161 will be 
found various ‘illustrations of Messrs. Alex. Pirie and 
Sons’ Stoneywood Works. The different views are self- 
explanatory, and from them an excellent idea of the 
extent and arrangement of these important works may 
be obtained. The works themselves form an example of 
the development of a modern mill from one where the 
most primitive forms of paper making were in existence. 
If this mill had been erected in a new country, or afresh 
in this country on a different site, there might perhaps 
have been a better and more convenient arrangement of 
machinery, which would all be of a modern type instead 
of an agglomeration of different kinds and dates, but we 
very much doubt if better results as regards manufacture 
could be looked for. 








SUBWAY DUST. 

A REPORT made in May, 1907, to the Board of Rapid 
Transit Commissioners for the city of New York describes an 
investigation into the possible effects of the metallic dust of 
the subway on the health of the workpeole. The matter was 
brought up by Mr. George Soper in 1905, who examined the 
condition of the subway air, and who described the results he 
had obtained in a paper read before the Society of Arts at 
Boston on November 22nd, 1906. An article from the pen of 
Mr. Soper appears in the June issue of the Technology 
Quarterly, and from this, which, we are informed, is prac- 
tically identical with the report made to the Rapid Transit 
Commissioners, we have obtained the following information. 

It was intended that the investigation above referred to 
should be so made as to detect any physiological effects which 
might be caused by the dust of the subway. Specialcare was 
taken to look for early signs of diseases of the lungs, which, 
as is well known, exist to an excessive extent among persons 





made of a sufficient number of subway workmen to deter- 
mine the condition of the average man. In order to dis- 
cover to what extent dry pleurisy existed among persons not 
engaged in subway work, examinations were made of 200 men, 
representing twenty different occupations. To help toarrive at 
an understanding of the possible effects of the subway dust 
data were collected concerning its chemical composition, 
physical properties, and the weight of dust in a given volume 
of subway air. The bacteria associated with this dust were 
also considered. The conditions of the air and the work of 
the men were compared with the conditions which exist in 
such vocations as those of stonecutter, knife-grinder, metal 
polisher, and other dusty occupations in which a high 
mortality occurs. 

Investigations which were made for the Board from July, 
1905, to January, 1906, showed that the chemical condition 
of the air of the subway, in spite of unpleasant odours and 
heat, was remarkably good. Carbon dioxide, the measure of 
vitiation used as determined by 2084 analyses, covering prac- 
tically all times and places, was found to be but little higher 
in the subway than in the streets. The average for the sub- 
way was 4°81, and for the streets 3:67, These figures represent 
parts of carbon dioxide in 10 000 volumes of air. There was 
ample oxygen. The average of eighty analyses gave 20°6 per 
cent. of oxygen for the subway, as against 20°71 per cent. for 
the streets. 

The analyses, checked by observations of air currents, indi- 
cated that the atmosphere of the subway was completely 
renewed at least every half-hour before any material improve- 
ments were made in the methods of ventilation. A conclu- 
sion arrived at was that the principal possibilities for harm 
in the air, aside from rapid changes of temperature and 
strong draughts, lay in the presence of the black metallic 
dust 


When examined microscopically, the dust was found to be 
composed of particles of many substances, including innu- 
merable fine flat plates of iron. These iron particles could 
be seen by a sharp eye glistening upon the garments of per- 
sons after a short ride on the subway. Large particles of 
iron could readily be seen at the station glistening upon the 
road-bed. A common horseshoe magnet suspended at about 
the level of an average person’s mouth would in a few days 
collect a surprisingly large amount of iron dust. On one 
occasion a magnet carried by a passenger on a ride of twenty 
minutes’ duration gathered a particle from the air which 
measured 2mm. in length. Of three magnets hung up—one 
at the Grand Central Station of the subway, another in a dry 
grinding establishment, and a third in an ironfoundry—the 
subway magnet collected by far the most dust. Eleven 
samples of subway dust were analysed chemically, with the 
result that the average amount of iron in the dust was 61°3 
percent. In addition to the iron particles, the dust con- 
tained bits of silica, cement, stones, wood fibre, cotton, silk, 
and other textile materials, and indistinguishable fragments 
of refuse of many kinds, resulting from wear and tear of the 
subway and the clothing of the passengers; in fact, every- 
thing susceptible to wear contributed to the dust, 

On the whole, the numbers of bacteria found in the dust of 
the subway were smaller than the numbers found in dust 
from the streets. The average obtained on analysing thirty 
samples of dust from the former was 500,000 per gramme of 
dust. The average number found on analysing 141 samples 
of subway air was 3200 per cubic metre. ese figures were 
about one-half as large as were found for the streets. There 
was reason for believing that some of the bacteria in the 
subway were more harmful than those generally found out- 
side. The absence of sunlight in the subway appeared to 
prolong the life of the germs of some diseases. 

A large part of the metallic dust came from the wear of the 
brake shoes upon the steel rims of the wheels under the cars. 
Tt was calculated that one ton of brake shoes was ground up 
on every mile of the subway every month. -In addition there 
was some loss of metal from the rails, especially at the 
curves. So great was this wear that an especially durable 
steel was at length made to lessen it if possible. The rims of 
the wheels and the contact shoes which supplied the motors 
under the cars with current contributed some weight of metal 
‘to the dust. It is said that probably 25 tons would be a low 
estimate of the total weight of iron and steel ground up in 
the 21 miles of subway every month. It is obvious, how- 
ever, that of this great amount ground a comparatively small 
proportion floated in the air in the form of dust. The 
smallest and probably the freshest particles remained longest 
in the air, and it was these which contributed the dust 
analysed and which were breathed. Some dust was carried 
up into the streets by air currents which were forced out 
through the station stairways and blow-holes by the trains. 
The trains also kept the dust in suspension in the subway. 
Had there been no trains the dust would have quickly settled 
from the air. 

The average weight of dust in subway air. was found to be 
61°6 mg. per 1000 cubic feet of air, or 2°25 mg. per cubic 
metre. This was somewhat more than was found in the 
streets under parallel conditions. The figures for the streets 
were 52-1 mg. per 1000 cubic feet, or 1°83 mg. = cubic 
metre. The average for the subway ismade up of the results 
of 146 analyses made at points and at times especially 
selected to give a correct knowledge of the normal conditions. 
These analyses show that the total amount of dust in all of 
the air contained in the subway at any time from the 96th 
Street Station to the Brooklyn Bridge was 34 lb. 

The weight of the dust which a workmen took into his 
mouth or nose during the course of a day of ten hours could 
be computed from the results of the analyses just referred to. 
Assuming that 22 cubic inches of air were taken in at each 
breath, and the man breathed at an average rate of eighteen 
times per minute, the total quantity of air which passed into 
his lungs in ten hours would be 6°86 cubic feet. Taking 
61:6 mg. per thousand cubic feet as the weight of dust sus- 
pended in the atmosphere, it is found that a man would take 
into his nose or mouth 8:4 mg. of dustin 10 hours. This 
is 3066 mg. per year, or 46 grains, but it is shown that only 
a small part of this could get into the lungs. 

The remainder of the report is devoted largely to facts, 
more especially of medical interest, concerning the results of 
the physical examinations of the workmen and so forth. 
The following are some of the principal conclusions and 
recommendations arrived at:—The air of the subway, as 
judged by analyses und by careful studies of the health of the 
men, was not injurious. The odourand heat of the subway, 
although very disagreeable, were not actually injurious to 
health. The strong draughts and changes of temperature 
which occurred at the stations were the most objectional 
atmospheric conditions so far as health was concerned. 
Careful physical examinations showed that an excessive 
amount of dry pleurisy, without pain or other physical] dis- 


extent of 53 per cent. among the men, and to the extent 
of 144 per cent. among persons not engaged in subway work. 
The cause of dry pleurisy was not at first apparent, but upon 
investigation it appeared to have been in no way due to the 
subway. Nine per cent. of the men had medical histories 
which accounted for their condition, and 28 per cent. had 
worked for many years under conditions known to be favour- 
able to the occurrence to this disease. As regards the 
recommendations, it is pointed out that care should be taken 
that persons employed in the subway are free from respira- 
tory disease or a tendency towards it. While the dust was 
not proved to have produced harmful results, sanitary con- 
siderations require that it should be prevented as far as 
practicable from getting into theair. To this end it is said 
that sand and sawdust should not purposely be scattered on 
the stairways and platforms. Cleaning and sweeping should 
be done in a more strictly sanitary manner, preferably in 
accordance with the recommendations of the Advisory Board 
of the Department of Health. Also investigations should be 
made to determine whether it is feasible to reduce or collect 
much of the iron dust. 





NEW WATER SUPPLY FOR MEXICO. 


Tug new-water supply of Mexico is advancing quickly 
towards completion, and an interesting account of it is con- 
tained in the issue of the 3rd inst. of our contemporary, the 
Engineering Record. The new supply is to be derived from 
a number of springs divided into four different groups 
situated at La Noria, Nativitas, Santa Cruz, and San Luis, 
which lie along the south-western shore of Lake Xochimilco, 
The water is to be delivered into reservoirs constructed on 
high ground some 10 kiloms. from the city and near to 
Chapultepec. It will have to flow from the springs to the 
reservoirs over distances varying from 20 to 30 kiloms. 

The water as it comes from the springs is exceptionally 
clear, and is stated to be exceedingly pure. The four groups 
of springs yield together about 48,609,000 gallons in the 
twenty-four hours, and as the population of Mexico is about 
400,000, this amount will represent some 120 gallons a head 
per day. The advantages ef such a supply to a city in which 
hitherto the water supply has been limited in quantity and 
poor in quality can well be imagined. 

At the springs concrete wells or caissons are being formed, 
which are either rectangular or octagonal inshape. They are 
provided with the necessary partition walls, openings, and 
valves, and are sunk to depths of from 20ft. to 30ft. Pumps 
are arranged in or over the walls, the duty of which will be 
to lift the water and to deliver it into a reinforced concrete 
conduit leading to the reservoirs. This conduit is to havea 
total length of 30 kiloms.—say, 183 miles—and it is now 
being constructed. It runs across a level valley, and its 
gradient is3 in 10,000. It is oval in section, its maximum 
diameters being 6°6ft. Its invert is flat, and its crown 
approximately a parabola. Along it and placed 333 m. 
apart are built open concrete stand pipes 20ft. high and 30in. 
in diameter. Manholes are formed in the conduit on either 
side of the stand pipes, and there is a valve in the conduit 
between the stand pipe and the manhole on the up-stream 
side. The ordinary working pressure in the conduit will be 
that due to a head of between 5ft. and 10ft. head of water. 
The shell above the invert is about 5in. thick, and the entire 
section is reinforced with expanded metal. There is only 
about 3ft. of earth covering the conduit, except where it 
approaches the reservoirs. 

The receiving reservoirs are near the termination of the 
conduit and some 50 m. above it.. They are four in number. 
Each is circular, about 100 m. in diameter, and deep enough 
to hold some 50,000 cubic metres. This represents some 
11,025,000 gallons, so that the four reservoirs together hold 
44,100,000 gallons. For a depth of 10ft. the walls of the 
reservoirs will be vertical, and from there to the bottom they 
will have a slope of lin1. The bottoms are covered with 
heavy concrete floors. The reservoirs are covered in with 
heavy concrete roofs made of girders and slabs carried on con- 
crete columns set in circles concentric round a central 
octagonal chamber about 18ft. in diameter, which rises from 
the bottom to the roof and terminates in a tower about 10ft. 
in diameter above the roof. This chamber has openings-in 
each face, and is connected with a central valve house 
situated centrally outside the reservoirs, by means of con- 
crete tunnels having a diameter. of 1:5 m. There are to be no 
valves or other means of controlling the flow of the water 
through these tunnels. The roofs ofthe reservoirs are approxi- 
mately level with the ground surface. From the valve house 
above mentioned 60in. cast iron pipes will lead to the city, 
where an entirely new network of pipes is to be laid for 
distribution purposes. This part of the work has not yet been 
commenced. 

The height to which the water has to be lifted at the 
springs, so that it may be delivered into the conduit, varies 
from 6m. to 12m. There are to be two 24in. single-stage 
centrifugal pumps at each group of springs. They will be 
electrically driven. At the delivery end, where the lift is 
50 m.—164ft.—there are to be three electrically-driven pumps, 
with a capacity equal to the total power of the pumps at the 
other end of the conduit. These pumps are apparently 
also to be single-stage pumps in spite of the somewhat high 
lift. 

The work is being carried out under the direction of Seior 
Manuel Maroguin, of Rivera, chief engineer to the City of 
Mexico Waterworks Board. 














FIRE PROTECTION AT GENOA.--A new sea-going fire and salvage 
boat, which is said. to be one of. the most powerful in the world, 
has just been built by Messrs. Merryweather and Sons, of 
Greenwich, for the Genoa Harbour Board, and on Friday, the 2nd 
inst., underwent it» official trials on the Thames, at Sea Reach. 
The propelling and pumping tests, we are informed, were 
considered highly satisfactory, and a single jet, 34in. diameter, 
was thrown over 250ft. high. The vessel has a total length of 
70ft., with 16ft. beam, and a depth of 7ft. 6in., and draws 5ft. of 
water. It is propelled by two double-cylinder compound engines 
driving twin screws, and fitted with link motion reversing gear. She 
can attain a speed of 10} knots an hour. The fire engines are 
of the double-cylinder horizontal ‘‘ Greenwich ” type, and have a 
total pumping capacity of over a quarter of a million gallons per 
hour, whilst as many as twenty-four jets can be thrown simul- 
taneously if required. The pumps can draw water from either 
side of the vessel for fire-extinguishing, or from two deck connec- 
tions, with 6in, pipes, when required for salvage work. Thesteam 
power is obtained from two Merryweather quick steam-raising 
water-tube boilers, arranged to supply the propelling engines, fire 
amps, and auxiliary machinery, and by means of an oil-fired 
eater a low pressure of steam can be maintained always in one of 
the boilers. A considerable saving of time can thus be effected in 
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raising steam for starting the vessel. 
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RAILWAY MATTERS. 


Out of £49,579 received by the Furness Railway Com- 
pany from passenger traffic in the first half of this year only £246 
was from second-class passengers. 

AccorDING to the Berliner Tageblatt, the directors of 
the Berlin City Railways have decided to proceed at once with the 
electrification of the Stadtbahn, or City Railway, with its suburban 
extensions. 

Tux Diario Oficial of 23rd June contains a copy of a 
decree authorising the Government to contract with the Midland 
Railway of Uruguay to construct a branch line from Algorta to 
ray Bentos. 


H.M. Consut at Shimonoseki, in his report for 1906, 
states that the construction of an electric tramway between Chofu 
and Shimonoseki—about five miles—is under consideration, as well 
as one between Moji and Kokura. Gasworks and waterworks are 
also to be started at Moji. 


Tur Leeds Tramways Committee have recommended 
that the Corporation tramways shall be extended from Horsforth 
to Rawdon, Yeadon, and Guise!ey, conditional upon the respective 
local authorities contributing £400 a year towards the cost of the 
maintenance of the roadway for eleven years, 


We hear that a new electric railway has recently been 
opened for traffic from the Alsatian town of Munster to the Schlucht, 
the summit of the mountains dividing Germany and France. This 
line, which is about 6? miles long, was built at a cost of £57,000, 
and connects the Schlucht with a similar line extending to Gerard- 
mer, France. 


Tue project for the Madeira-Mamoré Railway is 
assuming more definite shape. The latest news is to the effect 
that the concessionaire has disposed of rights to a British syndi- 
cate, which in turn is negotiating with a well-known firm of British 
contractors to carry out the work. The length of the railway is 
to be about 220 miles, 


Surprise tests of enginemen in America appear to be 
growing in favour, and the fashion of giving the results of the 
tests to the public also seems to be spreading. The latest aspirant 
for public notice is the Lehigh Valley, on which road a number of 
tests were recently made. All the tests showed complete 
obedience to the rules, 


AN announcement has been made by Sir Thomas 
Shaughnessy, of the Canadian Pacific Railway Company, that his 
company is considering the substitution of electric for steam 
locomotives for use on heavy grades in British Columbia. Several 
tests that have been made of late have proved entirely successful, 
and the company’s engineers are satisfied with the designs. 


Tar Dundee electrical engineer has been instructed to 
take in tenders for the supply and delivery of overhead eyuipment 
for the extension of the city tramways to Downfield, and also to 
the railway stations. The cost of the whole work is estimated at 
about £10,000, and it has been decided that the erection of the 
overhead equipment be done by the workpeople of the electricity 
department. 


Tue Canadian Railway Commission has ordered the 
Grand Trunk Railway to run third-class carriages at a rate of a 
penny a mile between Toronto and Montreal. The order will not 
take effect pending an appeal to the Supreme Court. ‘The original 
charter of the company provided for third-class carriages, but 
these were discontinued years ago. There is now no third class on 
Canadian railwaye. 


THERE is pending in the French Parliament a Bill pro- 
viding for old age pensions to railroad workpeople. This Bill was 
introduced ten years ago, and five years ago was submitted to the 
President of the Senate. In order to hurry him up a little, on the 
Sth of June last 400,000 post cards were addressed to him by as 
many railroad men in all parts of France, asking his early atten- 
tion to the matter. 


Tue Argentine Boletin Oficial of June 26th contained 
a decrce authorising the construction of a railway from a point on 
the North Argentine Railway between Serrezuela and San Juan to 
Mendoza, with a branch to Rivadavia and a connection with the 
Transandine Kailway. Materials for the work may be imported 
free of customs duty, provided they cannot be produced in the 
country in sufficient quantities or of satisfactory qualities, 


Tue Administration Report on the Indian railways for 
1906 shows that duri the year nearly 800 miles of new lines 
have been added, making a total of 29,097 miles. The whole 
represents a capital outlay of 38 lakhs, or about 1 lakh and 31,00 
rupees a mile. After payment of all charges, including the share 
dividends, there is a clear surplus of 2474 lakhs. The railways 
give employment to nearly 480,000 people, of whom 463,000 are 
natives, 


WE hear that the New Haven Railroad, America, has 
just added cne more colour to its signal system by the adoption of 
the purple light in conjunction with the red, yellow, and green 
lights already in use. The newcolour replaces the red light, which 
formerly indicated the position of the cross-over switches, marked 
by dwarf signals. These mgnals are placed close to the ground in 
-— that the engineer may not see thein until he is within a short 
distance. 


Tur Riceall Rural-District Council, which, jointly with 
the Escrick Rural District Council, is promoting the light railway 
which it is pro shall commence at Cliffe Common, near Selby, 
and run on to Stamford Bridge, has received intimation that the 
draft order has been amended, and will be issued in a short time. 
The Board of Trade have endeavoured to find out a way by which 
the scheme wil! not result in any financial loss to the Councils, 
oe securities to the landowners are also to be slightly 
altered, 


FIRE-KILLED timber is being used more extensively 
each year in the West of America for railroad sleepers, and such 
sleepers where tried in the same track with sleepers cut green, 
have been found to be as good as the latter. Despite the fact that 
dead timber is often regarded as unsound there are many tracts of 
it, killed by fire fifteen or twenty years ago, that are still sound. 
It is said that the strength is not impaired, and the durability is 
often increased. The Forest Service is selling such timber on its 
reserve, 


Tur difficulties experienced with the working of the 
Dolter system along the front at Hastings have, it is said, been 
largely overcome by the relaying of the wood track by the Cor- 
poration. The latter were responsible for the laying of this in the 
first instance, and it.appears that for some reason the surface had 
become so uneven that in many parts the protruding wood blocks 
prevented the skate from effecting contact with the stud. A very 
careful trial run has been made over the whole distance, and only 
one defective stud was discovered. 


_Iv a report made by a Mr. A. F. Dillinger on the con- 
dition of the Canadian Northern after the “tie-up” of that road 
last April, it is pointed out that the causes of the breakdown were 
lack of motive power and cars, and of round-houses and repair 
shops ; the severity of the winter; want of proper apparatus to 
keep tracks clear of snow, and complete absence of systematic 
organisation. ‘lhe report recommends that fifteen snow ploughs 
and ten flanges be purchased, that five more round-houses and five 
more repair shops be built in the West, and that the company 
alopts a systematic organisat 





on, 





NOTES AND MEMORANDA. 


WE hear that important deposits of manganese ore are 
reported to have been discovered in Tunisia. 


THE spectrum of the light coming from the mercury 
vapour lamp contains all the prismatic colours except red. 


THERE are approximately 600 lb. of raw material 
required to produce one barrel of Portland cement clinker. 


Tue annual cut of hard wood in America is now about 
5 billion feet, consisting of approximately 43 per cent. oak. 


Eran is a liquid fuel, which has found much applica- 
tion in Germany. It is obtained from tar by a secret process, and 
is reported to have a heating power of 16,500 British thermal units 
per pound, 

Iron, it is stated, may be coppered by dipping it into 
melted copper, the surface of which is protected by a melted layer 
of cryolite and phosphoric acid, the articles thus treated being 
heated to the same temperature as the melted copper. 


A reEporr from Berlin says that trials to- test the 
ammunition carrying capabilities of motor cars in war time have 
recently been going on between Berlin and Kiel. Three cars trans- 
ported altogether 51 tons of ammunition, and this is considered to 
be satisfactory. 


More than fifty vessels are always at work looking 
after the various submarine cables of the world. Last year a new 
record sounding was taken in the northern Pacific. It was 5269 
fathoms, or only 66ft. less than six statute miles, This abyss is 
called the Nero Deep. 


A common method of blueing small steel goods by 
dipping, according to American practice, is to melt saltpetre in an 
iron pot; then immerse the previously polished and cleaned 
articles until sufficiently blued ; removeand cool at once in paraffin 
oil, and afterwards dry out in sawdust. 


ConSIDERABLE deposits of manganese have recently 
been discovered at Taritipan, in Marudu Bay. The first cargo was 
shipped from North Borneo early this year, but, owing to an 
exceptionally rainy season, which devastated the works, no further 
shipments have, we understand, yet been made. 


Not only has the use of steel largely increased in: the 
manufacture of conveyor chains, but steel elevator buckets are 
used much more extensively than heretofore. They possess 
distinct advantages over malleable buckets in many ways. They 
are more durable, less liable to break, and can be made in a 
variety of shapes and sizes that would not be possible in malleable 
iron, 

WE hear that a London firm have succeeded in pro- 
ducing iridium and rhodium of such extreme purity as to render 
these hitherto practically unworkable metals so malleable as to 
enable their being used for the manufacture of such apparatus as 
basins, tubes, and flasks. These metals, having a very high melt- 
ing point, and being almost unattacked by acids, should prove of 
great value in chemical research. 


To prevent hot lead sticking to work, mix common 
whiting or cold-water paint with wood alcohol, and paint the part 
that is to be annealed. The hot lead will not stick, no matter how 
long the piece is held in the pot. Water will do as well as alcohol 
to mix the paint ; but alcohol is the most convenient, inasmuch as 
it can be used without waiting for the paint to dry. If water is 
used the paint must be thoroughly dry, as otherwise the moisture 
will cause the lead to fly. 


PirrspurG has a project in hand for planting 
2,000,000,000 trees in the basins of the Allegheny and Monon- 
gahela rivers and thus checking the disastrous freshets which 
annually destroy property to the value of millions. If this task is 
accomplished Pittsburg will be entitled to high credit as a creator 
and conservator of natural resources invaluable to a large and 
important section of country stretching from western New York 
through Pennsylvania and Maryland into West Virginia. 


A new variety of mica, called Irvingite, has been dis- 
covered in the pegmatite veins in the vicinity of Wausau, Wis. 
The crystals vary in size, according to the American Journal of 
Science, from the fraction of an inch to over an inch in diameter, 
and have well developed basal cleavage and prominent prismatic 
partings. The mineral is extremely tough and elastic, and fuses 
easily. Analysis shows the mica to contain a considerable amount 
of lithia and chlorine, and a relatively large amount of silica and 
soda, 


It is officially stated, says the Army and Navy Gazette, 
that the time usually occupied in carrying out the annual refit of 
a battleship is from five to eight weeks. The work executed is 
docking, cleaning, and coating bottom with composition, examina- 
tion of under-water fittings, making good defects of ‘hull, engines, 
boilers, auxiliary machinery, boats, gun, torpedo and electrical 
fittings, and canvas gear. The cost varies from £4000 to £7000, 
but it is not considered in the public interest to exhibit any more 
detailed statement. 


NEARLY a-year ago, according to Electrical Engineering, 
experiments were begun at Richmond, Ind., with reinforced con- 
crete telephone and telegraph poles. The superintendent of the 
Richmond Home Telephone Company made a series of tests, with 
the result that he has produced a pole 30ft. in height, octagonal in 
shape, tapering towards the top. A number of these poles was 
erected on one of the main lines of the company, and a short line 
was constructed wholly of concrete poles. After a year in service 
it has been found that the poles have given as much satisfaction as 
the wooden poles, and have the additional quality of being almost 
inaactrantiiile. The pole itself could not be patented, but the 
manner of construction has been protected by patents. 


In the Physikalische Zeitschrift for July 15th, Dr. E. 
Grimsehl describes a simple apparatus suitable for demonstrating 
the principal properties. of electric oscillations. Condensers of 
various sizes are formed by placing two sheets of tinfoil between 
three sheets of ebonite and vulcanising the whole together, leaving 
metal ears projecting so that each condenser can be hung on two 
bare wires which form part of the circuit. Variable inductances 
are made of solenoids of hard copper wire, one end of each being. 
fixed and the other attached to a slide which can move parallel to 
the axis of the solenoid, so as to vary the — The spark gap 
is formed by two aluminium spheres at the ends of two brass screws 
which pass through opposite sides of an ebonite.box. With this 
apparatus, and, for waves in wires, a simple Hertz generator 
capable of being tuned, almost all the fandamental experiments on 
electric oscillations can be performed. 


Accorp1NG to Dr. F. Mollwo Perkin, in a paper recently 
read before the Faraday Society, metallic calcium is a more 
powerful reducing agent than aluminium, when used, for example, 
in the prepapation of chromium, ferro-silicon, and other metals and 
alloys, and in welding, in the form of ‘‘ thermite.” When in the 
form of fine turnings it is mixed with ferric oxide and ignited by 
means of a fuse of aluminium and barium peroxide, the reaction is 
so intense that the mixture is in large part ejected from the 
crucible. This reaction can be controlled by mixing calcium 
fluoride—30 to 40 per cent.—or calcium oxide—10 to 20 per cent.— 
with the contents of the crucible. Calcium is a silvery metal, 
usually prepared by electrolysis of fused calcium salts. It is of about 
the same hardness as aluminium, but is nearly twice as light. It 
decom: slowly in dry air, and very rapidly in air saturated with 
humidity, and burns with a brilliant white flame. 





MISCELLANEA. 


A pry dock, 1050ft. long and 114ft. wide at the coping, 
ix to be built at San Francisco by the San Francisco Dry Dock 
Company. 

A voxcanic outburst on the Siberian peninsula of 
Kamchatka recently threw the district into continuous darkness 
for forty-eight hours, 


THE estimated cost of the upkeep and crew of the 
Victory during 1907-8 is, approximately, £3700 ; £11,700 has been 
spent on this service during the last three financial years. 


THE imports of foreign coal into Spain during the three 
months ending with March last only reached a total of 533,571 
tons, as compared with 550,336 tons in the corresponding quarter 
of 1906. 


Wireess telegraph stations have been erected on 
Spitzbergen and at Hammerfest and Triémso, in order that 
wireless communication may be kept up with the Wellmann North 
Pole expedition. 


Tur London County Council steamboat returns from 
May to July show that the number of passengers has dropped 
from 1,421,808 to 997,358, as compared with last year, and the 
takings from £11,145 to £9495. 


Tue production of coke in the United States in 1906 is 
estimated at 19,950,000 tons, an increase of over 2,000,000 tons, .as 
compared with 1905. About 14,500,000 tons of this were prodnced 
in the Connellsville district. 


Worx has just been started at Kobe, Japan, on four 
great wharves, each 1200ft. long and 360ft. wide, with a space of 
420tt. between each. The average depth of water will be 36ft., 
and nineteen large st 's will be able to berth at one time. 


Ar a recent meeting of the Northumberland Miners’ 
Council in Newcastle a resolution was adopted recc ding that 
the lodges send £250 from the funds of the association in support 
of those out of employment through the Transvaal miners’ strike. 


At Bellingham, the Street Lighting Act has again 
been adopted for a period of three years, and a rate of 3d. in the 
pound per annum sanctioned by the parish meeting to cover the 
expenditure—such rate to be confined to the lighting area of the 
parish. 

A Consutak report states that an American company 
has contracted for the establishment of telegraphic communica- 
tion between Cartagena and Colon, and that the company will soon 
commence to lay the cable in conjunction with the West India and 
Panama Telegraph Company. 


Tur Loughborough Town Council have decided to 
make application to the Local Government Board for sanction to 
borrow £1600 to defray the cost of the provision and erection of a 
new refuse destructor, overhead clinker railway, and other 
alterations connected therewith. 


Tue Carlisle District Council have decided to make 
application to the Local Government Board for sanction to borrow 
£1800 for the sewering and sewage disposal works for Belle Vue 
parish and £600 for the sewering of Stainton, the latter to. be 
chargeable to the parish of Stanwix, exclusive of the Stanwix 
special drainage district. 

Tue Southampton Fire Brigade Committee have 
decided to recommend the Council to appropriate the westernmost 
portion of the Rope Walk premises to a depth of 130ft. from St. 
Mary’s-road for the purposes of a central fire station at the appor- 
tioned purchase money of £1000. The cost of the scheme is 
estimated at the sum of £5200. 


Ir has been suggested that new American battleships 
should be given such names as the following :—Simply Fierce, 
Abominable, The Limit, Hot Proposition, Perfectly Lovely, Outer- 
sight, and Nasty. These names were suggested by observing the 
names given to British ships, such as Dreadnought, Implacable, 
Vengeance, Devastation, Terrible, Superb, Foresight, and Brilliant. 


Tue British Consul in Dalmatia reports that a mine of 
lignite, specially adapted for domestic and heating purposes, and 
for certain industries, will be opened this year at Colane, in the 
Island of Pago. These deposits are believed to be immense, and 
after the completion of the railway from the mine to the coast, it is 
estimated that the production in the first year will amount to 
50,000 metric tons. 


Eyesicut tests for chauffeurs are being agitated for in 
Germany. The movement has the support of medical practitioners 
and Government officials, who point out that such tests are com- 
pulsory for railwaymen, while motor car drivers are given certiti- 
cates after merely proving their ability to manipulate the mechanism 
of an antomobile, without inquiry as to whether they may not be 
short-sighted or colour-blind. 


Accorpineé to Canada, an experienced British iron- 
master is holding an independent investigation into the iron ore 
deposits of Vancouver Island. It is estimated that the plant 
needed would give employment to 2000 hands. The plant would 
cost about £400,000, and would include a 300-ton blast furnace for 
smelting the ore, foundry machine shops, iron pipe foundry, tin- 
plate works, rolling mills, &c. 


A concession has been granted by the Municipality of 
Santa Cruz to a merchant of Bremen to erect gasworks. The con- 
cession extends over a period of seventy-five years, and also gives 
the sole right of laying gas pipes in the streets of Santa Cruz, and 
of supplying private houses with gas for lighting and cooking 
purposes. With the development of the various water schemes, 
large supplies of water pipes and iron piping will be needed. 


Ir is reported that the Admiralty are likely to concen- 
trate the manufacture of torpedoes for the Navy at new works 
which are shortly to be erected on ground at Fort Matilda, 
Greenock, recently purchased by the Government. This is 
understood to be with the view of utilising Loch Long for torpsdo 
tests and practice. The sum of £30,000 is mentioned as being 
required for the formation of the new works, and the hope is 
expressed in Greenock that the Clyde will be selected for this 
industry. 

Tue Mexican coal trade-is divided between the United 
States and the United Kingdom, including her Golonies. Both 
coal and coke are now produced in Mexico, but not yet in sufficient 
quantities to provide fuel for the railways and factories. The fuel 
question is one of vital importance to Mexico, as the water power 
is at present inadequate to supply power to factories. Itisclaimed 
that crude petroleum will in time supersede coal or coke on the 
railways, and many of the locomotives are now being fitted with 
oil tanks. 


In 1906 622,870 tons of coal were imported at Trieste, 
of which 529,328 were.of British origin. A company has been 
formed to work a new coal mine situated between Drniz and Mué, 
in Dalmatia. This deposit is stated to be very extensive, and the 
coal is said to contain only a small amount of sulphur, while it 
does not easily disintegrate, and leaves little ash after combustion. 
During the year 1906-coal deposits were also discovered near 
Gerversche. The coal mines of Siverich, Dalmatia, have opened 
up a new -vein of coal at a depth of about eighty yards. The 
vein is said to be of considerable thickness, and the coal of good 
quality. : 
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TO CORRESPONDENTS. 


&@ In order to avoid trouble and confusion we find 
corr that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a —_ 
envelope legibly directed by the writer to himself, and stamped, in 
that answers received by us may forwarded to their destination. No 
pes can be taken of communications which do not comply with these 
instructions. 


£m All letters intended jor insertion in Tam Enoinggr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 


aT We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


8. C. (Bridlington).—Your complete specification must not contain any- 
thing that is not in the provisional, but it may contain less. Thus, if 
you claim a wedge, let us say, in your provisional, you cannot sub- 
stitute a screw in your pl pevificati If you claimed both a 
wedge and a screw, you can, if you like, claim a wedge only or a screw 
only in your complete specification. 

G. D. (Dunfermline).—({1) Your first question is more for a lawyer to 
decide than an engincer; we, are under the impression, however, that 
it is not legal for a man to contr .ct himself outside the Act. It seems 
to us, moreovcr, uplikely that any workman would willingly offer his 
services at his own risk, when he has the Compensation -cts to fall 
back upon. (2) As far as we know the insurance companies do not 
dictate what workpeople shall be employed. They merely agree to 
insure for so much per cent. on the wages paid. If you are in diffi- 
culties and will write to us explaining the whole of the circumstances, 
we will do our best to help you. 

ExoingErR.—(1) We are afraid that you will find it hard without some 
previous knowledge to get a position, other than that of labourer, in 
an se nee works. However, you should not have any difficulty 
in obtaining this, and if you manage to get a pusition as mechanic's 
labourer this might well lead to beiter things. We do not think you 
will be able to find a place where you could * live-in” as an apprentice. 
In any case you have a good deal of hard work before you. e do not 
think a correspondence college would he!p you—at all events, at 
present. (2) Any of the well-known contractors would undertake the 
work of dredging a river. (8) The situation you mention would hardly, 
to begin with, bring in 14s. a week. (4) We cannot discuss tariff 
reform and free trade here. 





INQUIRIES. 


ALPHA PONY TURBINE ENGINE. 


S1r,—Can any of your readers inform me where I can obtain the Alpha 
Pony Turbine Engine? TURBINE. 
August 12th. 


BOLT AND RIVET FORGING MACHINE. 

Sir,—I should be much obliged if any of your readers could give me 
the name and address of the makers of Horsfall’s Bolt and Rivet Forging 
Machine. L. 

August 13th. 
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Superheated Steam. 


WE have had occasion more than once to direct 
attention to the ignorance which exists concerning 
the nature of steam, and the desirability of inquiry 
and research which would dispel at least in part 
that ignorance. For this reason we welcome any 
sensible .attempt to extend knowledge, either by 
actual experiment or by the framing of theories 
based on what is already known. Such an attempt 
has been made by Professor Mellanby, in the shape 
of a paper on “ Superheated Steam,” recently read 
before the West of Scotland Iron and Steel Institute. 
We have not as yet received the official report of 
the discussion, which did not take place until a 
subsequent meeting of the Institute. Dr. Mellanby 
is not disposed to rate superheating highly as a 
means of securing economy. Indeed, his views are 
mainly unorthodox. It does not, however, follow 
that as a consequence they are unsound, and they 
certainly deserve careful consideration. 

The first portion of his paper consists of a 
description of various methods of superheating 
steam, with which for the present we have nothing 
to do. He then goes on to speak of the properties 
of superheated steam, and the first thing to be 
learned from it is that our ignorance apparently far 
surpasses our knowledge. Dr. Mellanby begins by 
quoting the well-worn dictum that superheated 
steam cannot exist in the presence of water 
Hither the surplus heat will evaporate the water, 
or, if there be too little surplus heat, the steam 
will immediately become saturated by evaporat- 
ing as much water as it can. Very correctly, 
Dr. Mellanby points out that this is not true, 
showing, indeed, that superheated steam may 
be passed through a pipe along the bottom 
of which water is lying without evaporating the 
water or becoming wet. But Dr. Mellanby does 
not explain why. The relations of water and steam, 
and their behaviour in the presence of each other, 
are not understocd. Indeed, the existence of 
anomalous phenomena does not appear to be 
recognised as yet. An experiment carried out by Dr. 
Mellanby ought to have suggested to him that 
further inquiry is extremely desirable. He found 
that, with steam passing along bare pipes, the drop 
of temperature was very small, with apparently 
only a slight radiation loss. On opening a drain 


cock at the lower side of the pipe, a considerable 
quantity of water escaped, although the tempera- 


cock was on occasions held open for a sufficient 
time, until the issuing steam appeared to be quite 
dry, but after it had been closed for a few minutes 
the water had again collected. “This,” he said, 
“explained the apparently small radiation loss, 
since the steam was not only giving up its super- 
heat, but it was also actually condensing upon the 
sides of the pipe. When the steam flowed through 
a well-covered: pipe no condensation was detected. 
This would be due to the fact that the temperature 
of the metal was above the condensation tempera- 
ture of the steam.” Care must be taken not to 
confound heat as a quantity with temperature. If 
we read this experiment aright, steam was being 
condensed at a temperature far above that of normal 
condensation. Quantity of heat was lost by radia- 
tion; temperature was not. We have here a most 
interesting phenomena. If Dr. Mellanby is right, 
then it is obvious that condensation may take place 
in the cylinder of a steam engine, in spite of the 
fact that the steam is not only superheated to begin 
with, but remains superheated. We are certain 
that this proposition will possess at all events the 
charm of novelty for most engineers. Further- 
more, we gather, rightly or wrongly, that the con- 
densation was a constant quantity ; that is to say, a 
certain weight of water accumulated in the pipes, 
and then condensation ceased. If this is, indeed, 
the case, the fact is very puzzling. In any 
case it seems to be proved that water and super- 
heated steam can exist in presence of each other. 
Thus considerable difficulty has been experienced in 
getting at the specific heat of steam for this reason. 
We may direct attention to the well-known fact 
that steam made from a salt solution always has 
the pressure due to the temperature at which pure 
water would boil under that pressure. But the 
steam rises through water much hotter, and appa- 
rently it must therefore be superheated. Thus, the 
steam contained in a marine boiler working with 
sea water must be slightly superheated. Whether, 
however, water can or cannot exist in the presence 
of superheated steam largely depends on the posi- 
tions of the steam and the water. If the super- 
heated steam is passed through the water it will 
certainly lose its superheat. If it is passed over 
the water it will not.. It is quite well known that 
water will not conduct heat. The late C. Wye 
Williams always maintained that water could not 
be heated at all, and he supported his views with 
arguments extremely difficult to controvert. Accord- 
ing to his theory the heat which is felt by the hand 
or thermometer is not that of the water but of 
steam diffused through it or “dissolved ”’ in it—in 
much the same way that carbonic acid is. dissolved 
in so-called “soda water.” Be this as it may, it is 
at all events certain that to heat water from above 
downward is a very slow process, and this fact may 
go far to explain Dr. Mellanby’s experiment. 

So far there is nothing advanced by Dr. Mellanby 
to which we can take exception. The position 
changes when we come to consider what he has to 
say concerning the economy effected by the use of 
superheated steam. “It is generally said,” he 
writes, “that superheating reduces the missing 
quantity because it prevents initial condensation.” 
Heis “far from satisfied that thisexplains the whole 
of the facts, and believes that the whole explana- 
tion is much simpler,” and he then goes on to add: 
“Tf Callendar and Nicolson’s views are accepted, 
then it necessarily follows that for many steam 
engines the greater part of the missing quantity is 
due to valve leakage.” 

Now, physical laws do not make exceptions, and 
if this be trueof ‘many ” engines, it must be true of all 
engines, uplessit can be sbown that in “ many’”’ adirect 
and close relation exists between the condition of 
the valve faces and the amount of the missing 
quantity ; and this no one, so far as we are aware, 
has as yet succeeded in doing. On the other hand, 
if it can be shown that even when vatves are tight 
there remains a missing quantity, then the theory 
of initial condensation remains unweakened. But 
Dr. Mellanby holds that there is no range of tem- 
perature in the metal sufficient to account for the 
loss which takes place, because the measured tem- 
perature range of the walls is not more than a few 
degrees when the steam range is over a hundred 
degrees. The reply to this is, in the first place, 
that the relations between metal and steam are so 
obscure that it is impossible to prove that the 
“few degrees” are not sufficient, and in the 
second place, that it is almost impossible to 
say what the range of temperature really is 
in the excessively thin film of metal by which 
the condensation is effected. The late Bryan 
Donkin used all the resources of science to 
ascertain it without success. It-would prolong this 
article too much to discuss the point here. Dr. 
Mellanby holds that the economy effected by the 
use of superheating is mainly, if not entirely, due 
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In this way he has to account for a loss of as much 
as 30 to 50 per cent. of all the steam admitted to 
a cylinder. It makes a considerable demand on 
our faith to assert that the valves of a good steam 
engine may pass in the form of water as much 
as one-half of all the steam made in the boiler. 
An engine indicating 500 horse-power uses, say, 
21 lb. of steam per horse per hour, or in all 
10,500 lb. One-third of this is 3500 lb.; is it 
likely that about a ton and a-half of water would 
pass the valves every hour, those valves being 
demonstrably quite tight when the engine was 
standing? One point deserves elucidation. Why 
does steam turn to water in passing through a 
leak ? And what becomes of its latent heat when 
it liquefies? That some liquefaction does take place 
seems to be clear; why has yet to be explained. 

Itis to be regretted that Dr. Mellanby appears never 
to have seen the experiments carried out by Bryan 
Donkin with his “ steam revealer.”’ He could then have 
had definite occular proof given to him that initial 
condensation and subsequent re-evaporation go on 
in a cylinder with absolute regularity. The 
revealer consists of a small glass closed cylinder, 
which can be attached with a stop cock to the 
clearance space of an engine cylinder. When the 
valve opens and steam is admitted to the cylinder, 
condensation immediately takes place, and con- 
tinues to take place until the cut-off closes and 
expansion begins. As that proceeds, so does re- 
evaporation, and by the time the return stroke is 
completed the surface of the glass—down which 
drops of water had been running—is quite clear. 
The steam port opens, condensation occurs, and so 
the cycle proceeds as long as the engine is at work. 
In the face of facts like these, it seems to be almost 
impossible that the valve leakage theory can be 
correct. 

We have been unable to do more than glance at 
Professor Mellanby’s arguments, and we hope to 
return to the subject. Meanwhile, we would insist 
on the fact that next to nothing is really known 
about the heat exchanges which take place between 
steam and a metal. It is only certain that dry 
steam parts with its heat with extreme reluctance 
as compared with wet steam. The difference in 
temperature is of next to no importance as com- 
pared with the influence exerted by moisture in the 
steam ; and there is good reason to believe that one 
of the principal advantages of superheated steam is 
not that it is hot, but that it is dry. 


The Pekin-—Paris Race. 


Wart used to be the legends and romances of 
our childhood’s days seem destined to become the 
commonplace realities of our manhood. The sub- 
marine, if not also the airship of the scientific 
fictionist, is well within the realm of actuality, 
and the flying carpet of the old Persian fable 
was hardly capable of more astounding feats 
than that just accomplished by Prince Borghese 
in his wonderful journey in a motor car from 
Pekin to Paris. When in the spring of this 
year the journal Le Matin announced its inten- 
tion of organising a race from Pekin to Paris, 
there were many prominent motorists who pro- 
nounced the feat to be impossible To those travellers 
who have journeyed through the Gobi desert and 
along the treacherous coast of Lake Baikal the idea 
of a mere motor car successfully crossing this 
difficult country seemed preposterous. However, 
the race is now over, and the Itala car has won. 
It is, indeed, difficult to say whether the car 
or its intrepid driver is worthy of the greater 
praise. The public have been enabled by the enter- 
prise of our contemporary the Daily Telegraph—a 
special correspondent of which accompanied the 
car—to realise some of the seemingly insurmount- 
able difficulties which the gallant traveller had to 
overcome. The endurance required to undergo the 
ordeal of driving a car through deserts, bogs, 
morasses, and over mile upon mile of country 
which has no roads is enormous, and, indeed, can 
only be appreciated by those who have tried even 
in a much more humble fashion to emulate such 
a performance. At the same time the strain on 
the car must have been tremendous. Day after 
day racing over tracks which by no stretch of the 
imagination could be called roads must have sorely 
tested the mechanical efficiency of the car ; and the 
fact that it has got through at all is an eloquent 
tribute to the skill of the builders. When we con- 
sider what this car has experienced it makes us 
wonder how Prince Borghese ever reached Paris atall. 
Soon after leaving Pekin the car sank in a morass and 
was with difficulty extricated; and before much 
further progress had been made it had to be drawn 
through about 18 miles of deep sand. In fact, 
several times the car sank deep into the mud, 
requiring the aid of coolies, mules, beams, and 
levers to bring if back on to firmer ground, But 





even worse obstacles were encountered. Over- 
whelmed in a cyclonic sandstorm, dragged through 
rivers, precipitated from a weak bridge into a fast- 
running river below, immersed in bogs, the wood- 
work of the car on fire, and being nearly run into 
by a train on the Trans-Siberian Railway, were a few 
of the experiences of the intrepid travellers, any 
one of which would be sufficient to stop most people 
from continuing such a perilous journey. Yet with 
all these difficulties to be overcome, and in many 
places the passage to be cut, the rate of progress 
was by no means slow. Leaving Pekin on June 
10th the Prince arrived in Paris last Saturday 
afternoon. 

No exact record of the distance traversed was 
kept, but it is estimated at between 7000 and 8000 
miles, and the time occupied was sixty-two days. 
Taking the length of route then as 7500 miles, the 
daily average amounted to 121 miles, surely not a 
bad record considering that for half the journey 
there were no roads, as we know them. On 
examining the progress made more closely, we find 
that the car arrived at Tuerin, which place is 
650 miles from Pekin, in ten days. When the time 
is taken off for pulling the car through loose sand, 
for extricating it from morasses and swamps, this 
speed seems almost incredible. Towards the end 
of June—to be exact on June 27th—the car arrived 
at Misovsk, 1260 miles from Pekin and 610 miles 
from Tuerin; thus in the next seven days the 
average mileage was 87. On this stage the car had 
to cross part of the Gobi desert and the Kentei 
mountains. The next 740 miles to Kansk took five 
days, or slightly over; but, calling it six days, the 
average works out at 123 miles perday. This stage 
of the journey was probably the most exciting of 
the whole tour. The car fell into a river, owing to 
the collapse of a bridge, and whilst running along a 
railway line a train came along, and in trying to 
get off the metals the car stuck in the sand. 

To Omsk from Kansk the distance is 1000 miles, 
and the time taken was eight days, or 125 miles a 
day. Continuing their journey vii Perm, Kazan, 
and Nijni Novgorod, the Prince and his party 
arrived at Vladimir on July 26th. This place is 
about 5600 miles from Pekin. It was on this 
section that the travellers came across the first 
well-made European road, and we can imagine 
their delight on first encountering it, and from here 
their real adventures ceased. It took exactly 
forty-one days to pass through Russia, and running 
through Germany and Belgium the car, as already 
stated, reached Paris on Saturday. It was a well- 
earned victory, and the other competitors are said 
to be at least ten days behind. The five cars which 
started included the Itala, Spyker, two De Dions, 
and a Cantal tricar, but the latter gave up after 
about 300 miles’ run. 

From track racing with motor cars there is practi- 
cally nothing to be learned. But from such a feat 
as that just accomplished many lessons may be 
drawn. To engineers, of course, the greatest is the 
wonderful adaptability of the power-driven vehicle. 
It has been the common remark that motors were 
all very well in their way, but they could never 
supersede that noble animal the horse for certain 
forms of transport. But the latter would have been 
utterly useless in various parts of the journey which 
the Itala car has successfully negotiated. The race 
has shown that a well-constructed car is capable of 
the hardest wear and the roughest conditions. 
Many a time on this ride must the frame, axles, 
springs, and other parts of the car have been sorely 
stressed, and it speaks well that they did not give 
way altogether. The severest test must have been 
when the vehicle fell into the river, and yet even this 
cannot have damaged it very much, for after it 
had been salved by Siberians good progress 
was made. It would be interesting to know exactly 
how the car was fitted, especially its electrical arrange- 
ments, that it could go through this ordeal, without 
apparently causing any inconvenience. No doubt 
we shall learn these and many other details of this 


wonderful journey ; but in the meantime the hearty | P° 


congratulations of all engineers will be accorded to 
the constructors of the car and to its gallant driver. 


Steel Trade Future. 


A FEELING of anxiety, if not of pessimism, is 
coming over the steel trade. With reports of a 
slackening of the pressure which has been so long 
prevalent in Germany and America, the idea that 
the “ boom” is practically over is gaining ground, 
and fears of a rapidly-approaching period of acute 
depression are being entertained in some quarters. 
Are these fears well founded? Viewed from one 
particular standpoint, the outlook is not very bright. 
It is quite true that recent activity in our iron and 
steel trade has been largely due to the abnormal 
demands of Germany and America, that there are 
some signs of those demands falling off, and that 





production is being substantially increased in those 
countries. Should production largely exceed con- 
sumption in America or Germany, we may, of 
course, be involved in a severe struggle. But we 
do not think there is-much cause for alarm. We 
are aware that trade usually ebbs and flows; that 
the whole history of the iron industry is marked by 
extreme fluctuations; that an iron “boom” has 
generally been succeeded by a panic; that the 
ena epoch of abnormal activity has lasted a fair 
ength of time now; and should acute depression 
shortly follow, there would not be great cause for sur- 
prise. But we think we may usefully draw atten- 
tion to certain new circumstances which are apt to 
be overlooked—circumstances which lead us to 
hope and believe that the future development of the 
iron and steel trade will be much more steady, 
stable, and consistent than its past progress has 
been. Indeed, we believe that neither the ups nor 
downs of this industry will be nearly so pronounced 
in the future as has hitherto been the case. 


The iron and steel trade—especially in the 
United States—has been a huge gamble in 
the past. Rash and inexperienced speculation, 
excessive capitalisation and slack financial methods 
in general, lack of organisation, and the resultant 
fits and starts, booms and panics, have been the 
chief characteristics of the history of the iron 
industry in America, and the effects have been felt 
in this country. But organisation is rapidly taking 
the place of chaos. The United States Steel Cor- 
poration, although it has failed so far to attain its 
primary object—that is, to get full control over all 
the steel production of the country—has certainly 
exercised a steadying influence, and seems destined 
to dominate and discipline the American iron and 
steel trade still more in the future. The Trust 
made some costly mistakes in the early days of its 
existence, and its collapse was confidently predicted 
by many authorities. The seventh year of its exist- 
ence finds it full of vigour, and occupying a strong 
position. Of course, nearly half the steel production 
of the United States remains outside the Trust- 
and it is well so—but even among the independent 
producers a better understanding seems to be 
growing up. At any rate, the American iron trade 
in general is now on a more satisfactory footing, 
industrially and financially, than it was a few years 
ago. While from one standpoint this may indicate 
a stronger competitive position—increased powers 
of “ dumping,” for example—it would also seem to 
be a guarantee against the repetition of the rapid 
and extreme fluctuations in price which we have 
been accustomed to witness. Then as regards 
Germany, what are the facts? The Steel Syndi- 
cate, formed little more than three years ago, and 
just recently renewed for five years, has organised, 
strengthened, and disciplined the iron and steel 
industry of Germany in a remarkable manner. 
The financial status of the German steel trade 
has been materially improved. It may be that 
home demands in that country are falling off, 
and that eventually there will be a big sur- 
plus available for dumping. But the last period 
of dumping did not give entire satisfaction 
to the dumpers; and it is just possible that the 
interests in Germany which are opposed to bounty- 
fed dumping will be strong enough to prevent 
exportation below cost price at the expense of the 
home consumer. We do not say that it will be so, 
but we do contend that with strong organisation 
such as now governs the German steel trade, and 
with the trade in a much better financial position 
than it was a few years ago, the inducement to 
dump rather than stock, should a big surplus be 
available, will be much less strong than on certain 
occasions in the past. Then, again, it is well within 
the bounds of possibility that before current con- 
tracts are worked off the pressure of demands, both 
in America and Germany, will be renewed. The 
output of practically every furnace is bespoken for 
some considerable time yet, and the present lull in 
placing new orders may prove to be merely tem- 
rary. There are certainly no signs of any per- 
manent check in the world’s demand for iron and 
steel goods. Steel is being put to an ever-increasing 
number of new purposes, and this is the cardinal 
fact in the issues involved. 

Another point worth noting in connection with 
the possibilities of future competition in the steel 
trade is that, while our chief rivals have been 
organising their forces, our manufacturers have not 
been sleeping the whole of the time. The recent 
balance-sheets of nearly all our iron and steel con- 
cerns bear eloquent testimony to the great improve- 
ments which have been, and are now being, effected. 
Very substantial economies in production costs— 
alike in labour and materials—have been brought 
about. The problem of trade is primarily the 
problem of cheap production, and despite all that 
is said about the wonderful powers and resources 
of other nations, it remains a fact that we can 
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profitably produce pig iron—the foundation of the 
steel trade—just as we can build ships, at a cost 
below that of our rivals. While that is so—with 
intelligent organisation such as is now going on in 
our steel trade—we need not be elbowed out of the 
industrial race. 


The Motor Car Industry. 


Tue large expansion in the productive capacity 
of the motor car manufacturing industry in the 
United Kingdom has now begun to exercise an 
influence upon the foreign trade of the country, 
and it is becoming obvious that our purchases from 
makers in other lands will soon commence an abso- 
lute as well as a relative decline. The demand for 
motor cars and motor cycles has been considerable 
in the past few years, and, as will subsequently be 
shown, this country at present heads the list 
numerically as compared with either France or 
Germany individually, or with the total for the two 
countries combined. It is astonishing to find that 
in the three years ended with 1906 the aggregate 
value of our imports of self-propelled vehicles of 
these kinds exceeded £10,000,000, and as less than 
one-tenth of this sum is represented by re-exports 
to other countries, it is apparent that the inland 
market has exhibited a comparatively enormous 
power for absorbing foreign makes, of which motor 
cars alone nearly reached 17,000 in number in the 
past three years. In 1906 the value of the British 
imports of motor cars and motor cycles was 
€1,000,000 greater than in the preceding year, 
whilst the purchases from abroad in 1905 were 
nearly £1,000,000 in excess of those which obtained 
in 1904. But the volume of foreign trade in the 
first half of the present year indicates a remarkable 
and satisfactory change in favour of British in- 
dustry, which may be attributed to the increasing 
production of native self-propelled vehicles in rela- 
tion to the prevailing demand. For instance, our 
imports in that pericd are valued at £2,538,000, as 
contrasted with £2,361,000 in the corresponding 
period of 1906, being an augmentation of £177,000. 
If it be assumed that the imports in the second half 
of the current year experience a similar advance, the 
total increase for the twelve months will be 
£354,000, or only one-third of the value of the 
expansion which took place either in 1905 or 1906. 
It will therefore be seen that although these figures 
indicate an absolute progression, the growth is 
relatively less than in either of the two preceding 
years. The favourable movement also applies to 
the British export trade, seeing that the value of 
£609,000 in the exports of motor cars and motor 
cycles in the first half of 1907 represents an advance 
of £279,000 over the equivalent period of 1906; and 
if this rate of increase be maintained for the 
remainder of the year, the total value of the 
exports will not only largely exceed the figures 
of 1906, but will also not be far distant froin the 
aggregate value for both 1905 and 1906. 

_ It is a curious fact that, notwithstanding the 
initial advantage gained by France, if not also by 
Germany, in the construction of motor cars and 
motor cycles, the United Kingdom occupies at the 
present time the premier position from the stand- 
point of the possession of the largest number of 
self-propelled vehicles licensed or in use in the three 
countries. Owing to the former lack of an adequate 
supply of reliable cars made by home firms, the 
British market for foreign cars became so extensive, 
and doubtless also so remunerative, that makers in 
other countries appear to have neglected their own 
inland markets to some extent in order to meet the 
external demand, particularly in the United King- 
dom. If this assumption be incorrect, it is impos- 
sible otherwise to account for the numerical 
inferiority of France and Germany, in comparison 
with this country, in the matter of self-propelled 
cars of the kind under consideration.. As was men- 
tioned in this journal a week ago, there were 61,617 
pleasure cars licensed in the United Kingdom to- 
wards the end of June, together with 4124 heavy 
vehicles and 53,877 motor cycles, making a total of 
119,618. The figures available for France and 
Germany are not quite of so recent a date, as they 
refer to the position of affairs at the end of 1906. 
According to the French official. statistics, which 
have been regularly collected since 1899, the number 
of licensed pleasure cars on January 1st, 1907, was 
17,358 ; the industrial cars, including those for the 
use of doctors, which only pay one-half of the tax 
per horse-power, comprised 8904 vehicles; and the 
motor cycles amounted to 23,829, making a total of 
50,091. In the case of Germany, the figures are 
contained in the second part of the “ Statistik des 
Deutschen Reichs” for 1907, and these also indicate 
the situation of affairs on January Ist of this year. 
The pleasure cars are stated to number 10,115, the 
heavy vehicles 1007, and the motor cycles 15,954, 


the aggregate for France and Germany is consider- 
ably less than the number of self-propelled vehicles 
in the United Kingdom, and if allowance be made 
for additions in the former two countries down to 
the end of June, it is improbable that the number 
of licensed cars in the two countries combined is as 
large as in this country. 

The numerical superiority of the United Kingdom 
in the possession of motor cars and motor cycles 
may or may not be a matter for congratulation, but 
the position has only been reached by means of 
extensive purchases of foreign cars, mainly during 
the few years of the presentcentury. Yet the many 
millions of pounds which have been expended on 
the acquisition of self-propelled vehicles from other 
countries may eventually prove to be of consider- 
able advantage to British makers now that they 
have nearly overtaken the demand from the point 
of view of capacity of production. By this state- 
ment we mean that many of the earlier built cars 
of foreign origin must now either be obsolete or 
they soon will be; and when the time arrives for 
replacement it is highly probable that the work will 
be placed with home firms, as they are able to deal 
with the requirements of the present day, in con- 
tradistinction to their inability to do so in former 
years. In this sense the imports during the past 
ten years may prove to be a blessing in disguise. 
In fact, the turn of the tide in the foreign trade of 
the United Kingdom, in the course of the first half 
of the current year, as has already been set forth, 
points to a commencement of the work of adminis- 
tering a check to imports, whilst at the same time 
promoting the export trade in British built cars, 
and a continuation of this movement may safely be 
expected to take place in the next few years. It 
will, however, be a:long time before it will be 
possible for British exporters to overtake the figures 
for France, which, although also an importer of 
foreign cars, has realised a surplus value of exports 
over imports of the formidable sum of £19,000,000 
since the beginning of the present century. 








LITERATURE. 
The Work of a Running Department. By Henry Simpson. 
1906. 


THis is pamphlet No. 71, being a portion of the 
“ Transactions,” 1906-7, of The Swindon Engineering 
Society, by which it is published; we take it for granted 
at the Great Western Railway Mechanics’ Institute. The 
first portion of the paper was read on Tuesday, 
October 23rd, 1906, and the second portion on November 
6th, in the same year. It supplies highly specialised 
information which, so far as we are aware, has never 
been published before in a connected form. Its interest 
and value are very great, and we can imagine that the 
demand for it will not be satisfied by a small edition. 
Locomotives are much before the public; they 
resemble in a sense men of renown. Their performances 
concern large numbers of people every day and every 
night. There is no form of machinery more in evidence. 
But the statesman or the orator or the warrior has a 
private as well as a public life ; so has the locomotive. 
Mr. Simpson tells his readers all about what happens to 
a locomotive when one day’s work has been finished, and 
another has not yet begun. In reality, for various 
reasons, this is by far the most important part of the life 
of a locomotive, for it is on what takes place when it is 
in the running sheds that its durability, safety, and 
efficiency very much depend. Practice differs not only 
on different railways, but in the running sheds of different 
districts of the same railway, and we learn from the dis- 
cussions which followed the reading of both sections of 
the paper that opinions vary, and that what is right in 
one man’s eyes is not necessarily right in another. But 
this is obviously due to the variation in experiences 
resulting from variations in the conditions of | traffic, 
water, coal, and several other things affecting the working 
of the locomotives. 
Mr. Simpson begins by sketching the duties which 
have to be discharged by the heads of different depart- 
ments. Their relations to each other he gives in the form 
of a chart resembling a “family tree.” We have on one 
line the locomotive superintendent first, then railway 
locomotive assistant superintendents, under whom are 
fifty-nine departments or classes of workmen, the 
division of lubour being very thorough. But he is care- 
ful to explain that this chart will not hold good for all 
lines. Thus on the London and North-Western there 
are two distinct superintendents, one for the north, the 
other for the south. On the Great Western the chief 
of the running department has an assistant and seven 
divisional assistant. superintendents... He then goes-on 
to trace the operations of the staff from the time an 
engine approaches a running shed until it goes out 
again to work-a train. One of the first things done is 
to fill up the tender bunker, and this statement leads to 
a short disquisition on locomotive coal, which will upset 
some preconceived notions. Thus, we learn that South 
Wales dry steam coal, although possessing the highest 
calorific value of any coal in the market, and of unsur- 
passed excellence for steamships, or, indeed, under any 
circumstances where it can be burned with a steady 
draught, is of no use whatever for locomotives. ‘The 
draught is intermittent, and the punching effect of the 
blast produces the same result as poking an anthracite 





being a total of 27,076. It will be observed that 


fire.” But the rather more bituminous coal got from 
Monmouthshire is admirable. Qn the Great Western 





mixed coals are used, a percentage of North Country 
being added. Instructions are given to the coalmen to 
supply grades of coal suitable to the particular work to 
be done by a given engine; but unless there is adequate 
accommodation at the coal staithes it sometimes happens 
that a shunting engine gets what was intended for fast 
express work, and vice versd. The cost of coaling loco- 
motives varies between 2}d. and 34d. per ton, according 
to the facilities provided. The selection of coal is a very 
important matter, seeing that the cost of fuel on the 
Great Western Railway is about £500,000 a year. It 
might be possible, Mr. Simpson tells us, to tind in the 
market a particular coal which would give very good all- 
round results; but if a large railway purchased that coal 
and no other the effect: would be to enhance its price, and 
to put the railway company at the mercy of the market 
if a strike broke out at the particular group of collieries 
from which the coal was obtained. It is always good 
policy to get the supply from as large a number of areas 
as possible. 

Our author next proceeds to describe and discuss in 
detail the cleaning of smoke-boxes, the dropping of fires, 
cleaning tubes, cleaning engines, bar laying, and lighting 
up. It might be thought that it made no difference 
whether, a few bars being taken out,.the contents of the 
fire-box were pushed straight into the ash-pan or the 
clinker was removed through the fire-door, but it does. 
“Dropping” the fire will sometimes cause leaks in the 
foundation ring joints, which are avoided by “ cleaning.” 
He discusses at some length the laying out of an ideal 
running shed, and then goes on to deal with washing 
out the boiler and repairs. The influence exerted by 
the quality of the water appears in a strong light. 
“Generally speaking, one fitter and labourer can keep ten 
engines going, so far as small ordinary running repairs are 
concerned, but the number of boilersmiths and tubers 
depends not so much on the number of engines as upon 
the quality of the water used; so that in South Wales, 
where the water is nearly all ‘surface’ and comparatively 
free from impurities, one boilersmith can keep from 50 
to 100 boilers going, whereas, in the Swindon division, 
quite three times as many men are required. When, 
however, softening plants are in more general use, it will 
be possible to fix the number of engines per boilersmith 
as easily and accurately as for a fitter.” Figures given 
by Mr. Simpson show how excellent water softening 
plant is as an investment. In the Swindon division, dirt 
forms very quickly in the water spaces between the 
tubes owing to the hard water drawn from the chalk and 
oolitic formations, so that it is necessary to take out and 
replace a large number of tubes annually. There are 
about 490 engines in the division, and in 1903 14,871 
tubes were renewed at an approximate cost of £3718. 
In 1904 10,735 tubes were renewed at a cost of £2684. 
In 1905 8309 tubes at a cost of £2077. It will be seen 
that the cash saving on the transaction for 1905 as com- 
pared with 1903 was £1641; and if Mr. Churchward 
continues his present policy of providing softening plants 
at the various watering stations the expenditure under 
this head will almost reach vanishing point. 

The limits of space prevent us from doing more than 
direct attention to the information which Mr. Simpson 
supplies as to the reasons why tubes leak. Every defect 
manifested by an engine which comes into the shops for 
overhauling is dealt with, and reasons given for its 
occurrence, some of which appear to be controllable, 
while others are not. A list is supplied of the multi- 
farious but most carefully selected contents of the tool 
van of a breakdown train. Something is said of the way 
in which these are used, and we are introduced to un- 
familiar names. Thus a special form of jack is known 
as a ‘“‘ Spinning Jenny,” and the replacing of a wagon on 
the rails is known as “throwing it,” that is to say, 
shifting it first at one end and then at the other. 

The second portion of the paper is devoted to a con- 
sideration and description of the arrangements made by 
the running department for working the traffic. The 
following quotation gives an example of the way in which 
the drivers and firemen work :— 

The times of duty of the men are arranged by the locomotive 
foreman. He knows from a diagram what trains he bas to run, 
and for convenience of reference the working of all trains—goods 
and passenger—is shown on a form. He arranges his enginemen, 
according to their grades, in suitable “links.” Take, for example, 
the second-class enginemen at Swindon. The second-class trains 
starting from this station ran to Wolverhampton, London, Aber- 
dare, Llantrissant, Neath, Cardiff, Weymouth, Taunton, Yeovil, 
Hereford, and Exeter. There are twenty-two sets of second-class 
men employed, and if they were all of the same character, these 
men would form one big link, and work all the trains round in turn. 
This would be the fairest to the men, because they would each 
make practically the same time, taking all the year round, and 
would be treated with absolute impartiality. However, the Aber- 
dare and Cardiff trains have to be worked by big engines, whereas 
the Wolverhampton, Exeter, London, &c., are worked by small! 
tender engines, and the Yeovil and Hereford trains by tank 
engines. Hence, the twenty-two sets of second-class men are 
divided into four links—one link, comprising thirteen sets of men, 
working the Wolverhampton, Exeter, Taunton, Paddington, Wey- 
mouth, and Neath trains ; one link, comprising four sets of men, 
working the Aberdare and Cardiff trains; one link, comprising 
three sets, working the Hereford and Yeovil trains ; and one link, 
comprising two sets, working the Llantrissant trains. ‘To ensure 
each man getting his proper turn, the foreman has either a fore- 
man’s day book or he makesa diagram for each link. 

A favourite charge brought against railway companies 
is that they do not know what is going on, either on 
their own or other lines, because the officials will not 
collect statistics, and this specially applies to the cost of 
haulage. Mr. Simpson unintentionally settles this 
matter. We learn that unless a divisional superintendent 
had a mass of statistical information provided for him, 
it would be impossible to keep any check on the working 
expenses. In the Swindon division there are 270 forms 
used, many of them relating to working expenses. 
Many of these, together with a description, will be 
found in an appendix. Each engineman, in addition to 
making out a daily ticket, which gives full particulars 
of the times and loads of the trains he has worked, 
makes out a weekly mileage ticket, upon which he 





enters the number of trips, shunting, empty mileage, 
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ballasting, piloting, and train mileage, and the starting 
and finishing times of each turn of duty. These tickets 
furnish the neces: data for compiling the mileage 
and engineman and fireman’stimes. The coalmen record 
the quantity of coal in cwts. put on each engine, and 
this is usually signed for by the engineman. A com- 
plete record is also kept of the quantity of coal used 
for other purposes. 

This is only one department. The description of the 
whole system of obtaining and classifying information 

iven by Mr. Simpson is far too long for reproduction here. 

ut a few particulars of the cost of working the Swindon 
division for the month ending September 15th, 1906, may 
be interesting. There were 431 engines in the division, 
of which 412 were in working order, and nineteen being 
repaired. There were nine motor railway cars. The 
total mileage was 857,978. The total quantity of coal 
burned 299,504 ewt.; of this the cars burned 4134 cwt. 
This gives the consumption per passenger train mile at 
31°34 Ib. and that of goods trains at 40 |b. 

Lack of space prevents us from extending our notice 
of this paper. We have said nothing about the discus- 
sions. At the end is an appendix and a number of folded 
diagrams. The information supplied by Mr. Simpson 
will, we think, be found not less interesting than it is 
instructive. We heartily commend the pamphlet to our 
readers. 





SHORT NOTICES. 


The Export Merchant Shippers and Manu/facturers of Great 
Britain and Ireland, 1907.. Emile Paumaert, Ghent. 
London: The Carter Publishing Company, 15, Great Turn- 
stile, High Holborn, W.C. In two volumes. Price 15s. 6d. 
net.—The 1907 edition of this book has been issued in two 
volumes, and as this is the first year this practice has been 
adopted, it is fitting that the contents of each volume should 
be enumerated. Volume I., London (itinerary of): Consuls 
of Foreign States in London, Chambers of Commerce in 
United Kingdom, Customs tariff of the United Kingdom, 
shipping and forwarding agents, export packers, steamship 
lines; export section, London, giving name of exporters, 
places of shipment, and class of goods shipped; alphabetical 
index to class of goods shipped, with the names and addresses 
of exporters and merchants shipping such goods. Volume IL., 
Provinces : Consuls of foreign States in London, Chambers 
of Commerce of the United Kingdom, shipping and forward- 
ing agents, export packers, steamship lines; export section 
of provinces, giving names of exporters, places of shipment, 
and class of goods shipped ; alphabetical index to class of 
goods shipped, giving names and addresses of exporters and 
merchants shipping such goods; trade mark section; manu- 
facturers’ trade directory (buyers’ guide). 


Armature Construction. By H. M. Hobart,B.Se.,M.Inst.C.E., 
&c,, and A. G. Ellis, A.A.I.E.E. London: Whittaker and 
Co., 2, White Hart-street, Paternoster-square, E.C. Price 
15s. net.—This book forms another valuable addition to 
Mr. Hobart’s series. All kinds of armatures, with the excep- 
tion of those for very high-speed machines, haye been dealt 
with. The early part of the book is devoted to a brief 
description of electrical machines, after which follows much 
useful information on armature laminations and punching 
machines, and a considerable amount of space is devoted to 
iron testing. The winding diagrams have been admirably 
done, and liberal use has been made of colours, which 
enables the somewhat complex alternating and continuous. 
current windings to be studied with ease. The chapter 


devoted to commutator construction describes the subject in |~ 


a thoroughly practical manner, and the information given 
concerning formers, taping machines, and the testing of 
finished work is of a valuable character. 

Glues and Gelatine. By R. Livingston Fernbach, London : 
Archibald Constable and Co., Limited. Price 103. 6d. net.— 
In this book the author endeavours to acquaint the reader 
with the methods employed by American manufacturers in 
grading and distinguishing between glues, and the considera- 
tions governing their value. In the preface the author says 
that ‘‘ upwards of fifty million pounds of glue are annually 
used in the United States alone, and that it is safe to assert 
that 80 per cent. of the glue users have but the vaguest con- 
ception of its properties, and are guided largely by the 
manufacturer or dealer in the selection of their supply.’’ 
In addition to giving instructions for the testing and analysis 
of glues and gelatines, the book also contains much useful 
matter concerning their nature and properties, principles of 
manufacture, instructions for using, &c. 


The ‘‘ Timber Trades Journal’’ List of Shipping Marks 
on Timber. London: Rider and Son, Limited, 164, Alders- 
gate-street, E.C. Price 7s. 6d. net in cloth; 93. net in 
leather.—The stencil or hammer marks placed by shippers 
on the ends of deals, battens, and boards exported to foreign 
countries indicate the various qualities into which the goods 
are sorted. This year the Swedish shippers have assimilated 
the marks for the English market with those hitherto in use 
for the Continent only. In the new edition of this bock par- 
ticulars of the new Swedish designations are given, and 
every section of the book has been brought up to date. The 
list of agents for various stocks and the recent changes in the 
shipping marks are also recorded. The maps and charts 
also add materially to the usefulness of the book. 

The Commercial Handbook of Canada, 1907. Edited by 
Ernest Heaton, B.A., Oxon. London: Messrs. Ratcliffe, 
Dunbar and Co., 1, Lombard-court, Lombard-street, E.C. 
Price 4s. 6d.—To the business man who has, or who is likely 
to have, any business transactions in Canada this book 
possesses many features which he will find of value. The post, 
the telegraph, the cable, mail, and steamship lines, together 
with the banks, trusts, and insurance companies, are all 
dealt with, whilst the general information embraces statistics 
of Uanada’s progress, mineral production, exports and 
imports, and table of travel distances. Numerous special 
articles of interest on Canadian topics are also included. 


Practicai Advice for Marine Engineers, By Charles W. 
Roberts. London: Whittaker and Co., 2, White Hart- 
street, Paternoster-square, E.C. Price 3s. net.—This little 
book contains a collection of practical hints regarding the 
management of marine engines and boilers. It is intended 
for the use of junior engineers who desire to grasp the general 
ideas governing the management of steamship machinery. 
Young engineers who are thinking of joining the marine 
branch of the profession should find this book a useful com- 
panion, 
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NEW AIR COMPRESSORS. 


Ir is now about seven years} ago since the first Franklin 
air compressor was introduced, and since that time we are | 
informed that more than two thousand machines have been 
constructed. One of the latest types of Franklin air | 
compressor made by the Consolidated Pneumatic Tool | 
Company, Limited, of Palace-chambers, 9, Bridge-street, 
Westminster, S.W., is illustrated herewith. This machine, | 
we understand, is especially designed for industrial works, 
mines and quarries. It is of the duplex pattern, with 
simple or cross compound steam cylinders, and simple or 





END VIEW OF THE COMPRESSOR 


two-stage air compressing cylinders, according to the working 
conditions. A variety of combinations is obtainable for 
varying pressure conditions, and with regard to driving, this | 
can be accomplished either by motor or water wheel, either | 
direct or by belt, gear or chain. The, Franklin machines | 
generally are built in sizes ranging in capacity from 30 to | 
2000 cubic feet of free air per minute displacement, for 10 to 
125 pounds per square inch working}:air pressure. The | 
machines are substantially ;built, the iframes being heavy | 
box-shaped castings strongly ribbed in order to withstand | 
high stresses when working at maximum load. The air 


‘and adjusting screws. 





Lygee? 


| cylinders and cylinder heads are completely water-jacketed, 
| and the piston is?of the ordinary type and is [fitted with 


spring rings. The box crosshead is provided with taper shoes 
turned to fit the cylinder guide. These shoes have screw 
adjustment, affording a ready means of taking up the slight 
wear and of securing proper alignment. Oil guards at each 
end of the lower slide of the bed give continuous lubrication 
to the lower shoe, while a sight-feed oil cup on top of bed 
provides the necessary oil for the upper shoe. The piston- 
rod is screwed into the crosshead, and is secured by a lock- 
nut. The connecting-rod has a solid crosshead with wedge 
The crank end is of the marine type, 
with bolts and brass liners. 
The single compressor has two 
balance wheels, one on each 
side, to ensure smooth opera- 
tion. Duplex and cross com- 
pound compressors have heavy 
fly-wheels made in two sec- 
tions, securely bolted together 
at the hub and at the rim. 
Pressure regulating governors 
are fitted to the steam-driven 
compressors so as automati- 
cally to control the operation 
of the compressor in accord- 
ance with the demand for air, 
and they work in connection 
with a speed governor which 
regulates the speed of the com- 
* pressor. Single steam and belt- 
driven compressors also have 
an unloading device to relieve 
the compressor of all load 
when the desired air pressure 
is obtained, and automatically 
cause it to resume delivery 
when the receiver pressure 
becomes reduced. The smaller 
steam-driven compressors have 
ordinary D slide valves, but 
in the case of steam cylinders 
which are 12in. in diameter 
or larger, the Meyer adjust- 
able cut-off valves are fitted, 
the main valve being balanced. 
A graduated scale indicates 
the point of cut-off, which may 
be adjusted from } to j of the 
stroke while the compressor is 
running. The poppet type of air 
inlet valves has been adopted, 
and they are placed ially 
in the cylinder, thus, it is 
claimed, rendering them acces- 
sible and ensuring accurate 
seating. It is interesting to 
note that in the Franklin air 
compressor the valve and seat 
form a complete piece of 
mechanism, which may be ex- 
amined, re-ground, and ad- 
justed separate from the com- 
pressor. The valve stem and 
head are forged in one piece, 
thus obviating the employment 
of flange nuts, jamb nuts, or split pins. The valves and 
seats are placed in position after the heads are attached to 





| the cylinder, and are held securely by large screw plugs. 


Numerous objections are frequently urged against the use 
of a large complement of poppet valves, and to meet this 
objection the firm brought out an_ alternative design, 
wherein compressors of large size are built with mechanically 
operated intake valves of semi-rotary or Corliss type, placed 
in the cylinder heads, and driven by gearing from excentrics 
cn the main shaft. It is stated that these valves combine 
exceptional area with short ports and minimum clearance, 
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and it is further claimed that they close without impact, and 
are therefore free from the hammering and wear incident to 
poppet valves, All the air and discharge valves are of the 
cup-shaped poppet type. 

The inter-cooler provided with two-stage compressors forms 
part of the compressor’s base, being placed directly under the 
air cylinders, minimising piping and floor space and render- 
ing the compressor with its inter-cooler completely self- 
contained. Thé inter-cooler tubes are of brass or charcoal 
iron expanded into steel tube sheets. Ribs are provided in 
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the waterheads and baftle plates are inserted between the tubes 
to ensure complete circulation of both water and air. The 
circulation thus obtained, together with the large amount of 
cooling surface provided, affords, it is claimed, exceptional | 
intercooling efliciency. By removing the bolts in the outside 
head the entire nest of tubes may be easily withdrawn for 
repairs or cleaning. 








Tur navigable dimensions of the Suez Canal are now | 
practically double what they were twenty years ago, 


TWELVE-INCH INCLINED TURRET LATHE. | in useare in mesh. The gears are of steel and run in oil, the 


recently been got out by Messrs. H. W. Ward and Co., of 
Birmingham, which is illustrated on this page. 


This 12in. lathe is a heavily built tool suitable for all classes of | 


chucking and bar work within its capacity. The headstock 
is arranged with fast and loose pulleys on the back shaft 


driven directly from the main shafting, but if preferred the | length. 
Six- ‘ through the cap. 


machine can be driven by chain or belt from a motor. 


| whole mechanism poaen, et enclosed in a dust-proof case, 


A NEW design of 12in. centre inclined turret lathe has | the cover of which can 
without disarranging or interfering in any way with the 


completely taken off when desired, 


adjustment of the front or back bearings. 

The spindle is of steel—hardened and ground, and runs in 
parallel adjustable gun-metal bearings. It is 7in. diameter 
and has a hole 5}in. diameter running through its entire 
The front bearing is 12in. long and has 4 bolts 


\ 


Quick Power Adjustment 
toHexagonal Turret 


DETAILS OF TWELVE-INCH INCLINED TURRET LATHE 


teen changes of speed arranged in geometric progression 
are obtained by means of three levers, which are so arranged 
that it is impossible to have more than one train of gears in 
mesh at atime. The eight fast speeds are transmitted to the 


| spindle by meaus of a friction clutch of large diameter, thus 


allowing the drive to be taken up gradually and without 
shock. The eight low speeds are obtained by a pinion and 
gear ring on the chuck, the pinion of which can be withdrawn 
when the chuck gear is not in use. By this arrangement 
idlers are avoided, and only those wheels which are actually 

















Swain Sc. 


The saddle has automatic sliding, surfacing and screw- 
cutting motions driven by gearing from the tail end of the 
spindle through a change gear box under the headstock. 
These gears give eight changes of feed to the cliding and 
surfacing and four to the screw-cutting motions. These 
feeds are reversible by lever on the change feed gear box. 
Four adjustable automatic stops are provided for each motion, 
and these stops are so set to suit the work in hand that by their 
means four different diameters and four different lengths 
may be turned. All the feed motion levers are interlocked 
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so that accidents from two feeds being in gear at the same 
time are impossible. 

The chasing motion is applied to the saddle, and is 
obtained by means of a detachable bub and nut, the hub 
being driven by gearing from the end of the spindle through 
the quick change ae hae under the headstock. This gear 
box gives four changes, and reversing motion to the screw, 
so that with each hub four different threads may be cut, either 
right or left hand, by means of the two levers. The changes 
in the box are in the ratio of 1, 2, 3, and 4 to 1, so that sup- 
posing a four-thread hub to be in use, it would allow 4, 8, 12, 
and 16 threads per inch to be cut. 

The turret rest consists of a strongly designed saddle sliding 
directly on the bed, and operated either automatically or by 
hand. The turret is hexagon in form, and is inclined to 
allow tools to clear the star handle on the apron. It revolves 
on a pivot of Jarge diameter. It is indexed by a cylindrical 
steel bolt hardened and ground, fitting into cylindrical 
bushes, which are also hardened and ground. When it is 
required to revolve the turret the bolt is withdrawn by a 
lever placed in a convenient position, and is returned to its 
place afterwards by a strong spring acting directly under it. 
After indexing it is firmly locked in position by a conveniently 
placed lever. The tool holders are either bolted to the flat 
face of the turret, or are held in the holes therein in the usual 
way by ashank and grip bolt. The tool holders are of the 
latest and most approved pattern, and do not damage the 
shanks of the tools. 

The feed to the turret rest is obtained through the gear box 
on the front of the bed. Four reversible feeds are secured 
here, which together with three changes given by a sliding 
gear in the apron make a total of twelve feeds. A quick 


power traverse driven by belt from the main shaft in either | 


direction is also fitted. 
The bed is strong, wide, and well ribbed, and has a special 
narrow guide which has large bearing surfaces, and is sup- 


ported on two box pedestals. An oil tray of arple dimensions | 


is carried between the cabinets, and a well and strainer are 
fitted in the bottom from whence the pump draws its supply 
of lubricant. 

The prineipal dimensions cf this lathe are as follows :— 


Height of centres pieehl. bic dew! 12in. 
Diameter of hole through spindle . 5}. 
Maximum swingoverbed .. .. .. 27in.. dia. 
Diameter and width of driving pulleys l5in. x 4fin 
oe pa eee - 64 to | 
Speed of driving pulleys .. .... .. .. .. .. «- 8204r.p.m. 
Spindle speeds: 5, 6, 9, 13, 15, 21, 29, 40, 48, 65, 92, 125, 149, 203, 
286,389 r.p.m. 
Number of feeds to saddle. . . 
Swings over sar dle ee ae ae 
Lengtb of longitudinal s utomatic feed tosaddle .. .. 
No. of different threads which may be cut with the two 
leaders tupplied .. wt ae «6 ae es ee ce BS 








CUSTOMS CRUISER FOR BRAZIL. 


A TWIN-SCREW cruiser yacht named the Amapa has recently 
been built by Messrs. John I. Thornycroft and Co., Limited, 


at Woolston Works, Southampton, for the Customs service | 
We give drawings of this | 


of the Brazilian Government. 
vessel above. She is constructed of steel to Lloyds ‘‘ 100 A.I.’’ 
class, and on the official trial, which was carried out on May 
28th last, proved herself, so we are informed, an excellent 
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of the contract speed. A speed of 153 miles was attained 
with forced draught, this being three-quarters of a mile above 
the contract speed. Her principal dimensions are :—Length 
between perpendiculars, 130ft.; beam, moulded, 17ft.; 
depth, moulded to main deck, 9ft. Yin. A chart-house with 
a flying bridge over it is placed at the aft end of forecastle 
deck, on which are situated the searchlight, steam steering 
gear, compass, and telegraph. A three-pounder quick-firing 
gun is mounted on the forecastle head, and a combined steam 
and hand windlass is also provided. The accommodation 
for the officers and guests is under the raised quarter deck 
aft, while the petty officers and crew are berthed forward. 
The galley is on the main deck. Stores, fresh-water tanks, 
magazines, and ballast tanks are arranged under the cabin 
flats. 

The vessel is lighted throughout by electricity, and fresh | 
air is circulated through the cabins by means of electric 
centrifugal fans. Three boats are carried. One of these is a 
25ft. lifeboat, another a 25ft. cutter, and the third a 12ft. 
dinghy. Two Downton pumps are fitted for clearing the bilges 
and for washing deck and fire purposes, 

The machinery consists of two sets of triple-compound 
surface-condensing engines working at 300 revolutions per 
minute, having cylinders of Yin., 13in., and 204in. diameter, 
and Illin. stroke. Steam is supplied from a water-tube 
boiler working under forced draught on the closed stokehold 
principle, the working steam pressure being 180 lb. per square 
inch, 








AMERICAN ENGINEERING NEWS. 
Railway weed burners.—Many of the American railways 
in wild and prairie country are greatly troubled by the rapid | 
growth of grass and weeds upon the line, and the trouble is | 
specially serious on branches and parts of the line where the | 
maintenance of way gangs are small and quite unable to cope | 
with the difficulty. The principal methods employed are to | 
sprivkle the ground with oil or with a salt-water solution, and 
to destroy the growth with weed burners. These latter | 
machines are on the principle of the heaters used to soften | 
asphalt pavement that has to be removed. Perforated pipes | 
forming burners are covered by sheet iron aprons, and sup.- | 


| 


| ported by guys from a frame at the head of a special car, | 


the piping and aprons being hinged to swing up out of the | 
way. Gasoline—or petrol—and compressed air are stored in | 
tanks, and the machine is either self-propelling or pushed | 
over the line by a locomotive. The Union Pacific Railway | 
has a weed-burning wagon which is fitted with a petrol 


| engine and two sets of speed gear. It runs at about four | 
| miles an hour when at work, and at twelve or fifteen miles | 
| per hour when going to and from work. It clears the road | 
| for a width of 12ft. The machine is operated early in the | 
| summer, and usually makes two trips. 


The first trip | 
| suffices to dry and partly kill the growth, and on the second | 
| trip the roots are practically destroyed. Sometimes a second | 
| treatment is required in the autumn. This machine will | 
| run from twenty to twenty-five miles per day, and—with its | 
crew of three men—does work equivalent to that of about | 
300 men with scythes and spades, since it takes about sixteen | 
men to clear one mile per day under severe conditions. 

New York water supply.—The new water supply system for 
the city of New York, which has been mentioned in recent 


seaboat, and maintained a speed of 124 miles, with natural | articles in Tu» ENGINEER as the New Croton Dam, will have 


draught. 


This was, it may be added, half a mile in excers ' a main dam of about 220ft. in maximum height. 


It will 


have a base width of 190ft., with a toe wall beneath the base, 
and a top width of 264ft. It will be nearly a mile in length. 
The construction will be of massive quarry blocks embedded 
in concrete, and both sides will have a facing of concrete 
blocks instead of stone blocks. An interesting feature is that 
near the water face will be a vertical course of porous concrete 
drainage blocks to intercept any seepage or leakage which 
will flow downward through the blocks to an inspection and 
drainage gallery running the entire length of the dam near 
its base, At the level of the water line will be a similar 
gallery. The reservoir will be about 12 miles long and 
two miles wide, divided into two sections. In addition to 
the main dam there will be nearly three miles of earth dams 
or dykes, closing depressions below the adopted water level ; 
there will also be a weir between the two sections of the 
reservoir, and a large overflow weir. The earth dykes will 
be 34ft. wide on top, with a masonry heart or core wall. 
The side slopes will be from 1 to 2 to 1 to 3, broken at 
intervals by 10ft. bermes. Both sides will be faced with 
stone, but on the down-stream side this will be only at the 
lower part of the slope in order to weight it. The aqueduct 
will have a capacity of 500 million gallons daily, and the 
gate-house, which will be at the weir dividing the reservoir, 
will have a capacity for handling 1200 million gallons daily, 
so as to provide for a future duplication of the aqueduct. 
Ten-coupled bank engines,—Powerful banking engines to 
help heavy goods and coal trains over steep gradients are 
being built for the Buffalo and Pittsburg Railroad. They 


| are ten-coupled with leading two-wheeled bogie, or 2-10-0 
| type, the middle pair of driving wheels—to which the con- 
| necting-rods are attached—having blind or flangeless tires. 


The cylinders are outside, with slide valves on top, worked by 
the Walschaert valve gear, which is rapidly coming into use 
in American practice. The frames are of cast steel, of the 
double-bar type, having a continuous upper bar and a lower 
bar between the pedestals or hornblocks ; after the axles are 
in place this bar is made continuous by bars extending under 
the axle-boxes and dovetailed and keyed to the pedestals. The 


| frames are 6in. wide. The boiler is peculiar in having a com- 


bustion chamber 3ft. long, forming an extension of the fire- 

box. The leading dimensions of these engines are as 

follows :— 
Cylinders.. .. 
Driving wheels 
Bogie 


24in. by 28in. 
4ft. 4in. 
2ft. 6hin. 


Wheel base— 
ving .. 
Total ERIE 
Boiler, diameter at front end .. 
Smoke-box, length a eee 
_.. ae 
a ee 
Total length of engine (without tender) 
Height, rail to top offunnel .. .. .. 
Tubes— 
Number .. 
Diameter .. 


19ft. 
. 28ft. 4in. 
6ft. Sin. 
oo 
. 9ft. by 6ft. 1}in. 
210 Ib. 
. 45ft. 
15ft. 


404 
. 2in. 
. 15ft. 6in. 


Length 
Heating surface— 


Grate area 
Weight— 
On driving wheels 
On bogie aa ees 
re 
Tractive power r 
Coal in tender “a. 
Water in tender tank 


8230-00 sq. ft. 
255-50 sq. ft. 
3535-50 sq. ft. 
55-50 sq. ft. 


124 tons 

13 tons 
137 tons 
55,530 Ib, 
14 tons 
9000 gallons 
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RATIONAL OIL ENGINE 


THE HEATLY GRESHAM ENGINEERING COMPANY, LIMITED, LETCHWORTH, ENGINEERS 








THE RATIONAL OIL ENGINE. 


Ar the recent show of the Royal Agricultural Society there 
were shown by the Heatly Gresham Engineering Company, 
of Letchworth, two compact electric lighting sets of which 
we give illustrations herewith. Below isshown a 3-horse-power 
set, which, in conjunction with the new metallic filament 
lamps, is particularly suitable for country houses requiring 60 
to 70 lights. Above is shown a direct-coupled 12-horse-power 
set in which the engine has four horizontal cylinders and two 
large-sized fly-wheels. It will be seen that each size of 
engine has overhead fuel tanks for containing both paraffin 
and petrol. After the engine has been running up on the 
latter long enough to heat up the vaporiser the paraffin tap 
is turned on, and tbe engine runs equally well on the 
heavier fuel. In both sizes the engine is completely enclosed, 
a large crank case cover being quickly removable to give 
access to the pistons and connecting-rod. Lubrication is 

















3 HORSE-POWER RATIONAL OIL ENGINE 


automatic, and without requiring pumps, the oil being con- 
ducted to the bearings by pipes. The crank case is con- 
tinued downwards to form a massive base of large bearing 
area, The induction and exhaust valves are placed in the 
same vertical line, and can be removed in a few seconds by 
loosening a single nut, The vaporiser is heated by the 
exhaust gases, and is very effective, In proof of this the 
makers inform us that an engine of this type has been in 
constant use for almost three years, and has only required 
to be cleaned out once. The crank shafts and valves are of 
nickel steel, and of high-class finish. The engines are fitted 
with either high-tension magneto or accumulator ignition, 
and the speed is controlled automatically by a sensitive 
governor which operates on a throttle valve. With the set 
working on the show ground at Lincoln the output of the 
dynamo was 7:5 kilowatts at 100-110 volts when running at 
600 revolutions per minute. The volt meter showed marked 
steadiness, The maintenance charges for comparatively 
slow-running engines of this type are very low, and the 
attention required when once started is practically nil. 











than 
| the figures I gave of fuel consumption, reduced to a 


THREE new corridor saloon trains have just been put | 


into service by the London and North-Western Railway. Each | 
| single-expansion engines of exactly the same type; and when a 


train is composed of eight vehicles—three ordinary saloons, two 
dining saloons, one kitchen car, and two brake vans—and will 
accommodate in the. ordinary saloons 220 passengers—105 first- 


class, 56 second-class, and 59 third-class ; and in the dining cars, | 


102 passengers—51 first-class, 24 second-class, and 27 third-class. 


Access to the train is by wide vestibules at the end of each of the | 
| and much to lose by the high steam temperatures obtained by a 


coaches. The saloons are lighted by electricity, and the arrange- 
ments for heating and ventilation are in every way admirable. 
Lavatories are provided at each end of all the saloons. The new 
trains have been designed to run between Euston and Liverpool in 
connection with the sailings of the Transatlantic liners. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opvnions of our 
correspondents. ) 





COMPOUNDING AND SUPERHEATING. 


Str,—A statement to the effect that one saturated steam com- 
pound locomotive has in general practice been found to do the 
work of two ordinary locomotives of the same power fitted with 
the Schmidt superheater would call for numerous protests from 
persons interested in the Schmidt superheater. Yet this state- 
ment would be quite as exact as that made by Mr. F. W. Brewer 
to the exact contrary, and which has been allowed to pass; 
although, in the interest of truth alone, a substantiation or retrac- 
tation was necessary. In the country of a [prem free Press 
—we are not in Prussia—I again repeat my request (1) that Mr. 
Brewer will oblige by giving the relative coal consumptions upon 
which he has based his statement, z.c. :—‘‘ On the tinent: it 
has been found that one superheater simple locomotive wil] 
generally do the work of two saturated steam compounds, ail 
three engines being of approximately the same size.” 

This is a most extraordinary claim, and Mr. Brewer, who has 
already shown readers how much he is interested in seeing the 
Schmidt apparatus introduced here, should be glad to have occa- 
sion to give the figures upon which he bases his claim. Two loco- 
motives doing the work of one means 50 per ‘cent. economy, and 
as this economy is realised over compounds whose proved economy 
for the whole of Europe in general varies from 10 to 20 per cent., 
this, in consequence, implies an economy over “‘ simple” saturated 
locomotives of about 65 per cent. This economy would certainly 
warrant English companies giving orders for the superheater 
championed by Mr. Brewer. I would particularly ask that Mr. 
Brewer, in order to give force to his figures, would quote from an 
independent source, and not from publications whose authors are 
well known to be interested in the advancement of this patent 
superheater. 

(2) Regarding Belgian State locomotives, I draw attention to 
the fact that small locomotives of the State lines were equipped 
with the Schmidt superheater before 1905, when the first Belgvan- 
designed compounds commenced working. Yet, notwithstanding 
the adoption of this superheater prior to Belgian compounds, the 
administration has since given orders annually for considerable 
numbers of balanced compounds for working the heaviest and 
fastest traffic of the Belgian State lines, so far proving that these 
engines are at least quite as economical as those fitted with 
Schmidt superheaters--and this is the only deduction that is 
elsewhere allowable from official statements. All compounds of 
French type on these lines must be absolutely excluded from 
comparisons. (Only modern Belgian compounds of type ‘‘19” and 
modern balanced ‘‘simple” locomotives with the Schmidt 
superheater ‘‘ No, 3303" are comparable. So far from “finding” 
that No. 3303 can do the work of two ‘‘19,” the result appears to 
favour the balanced compounds “19.” This is the fairest 
comparison which it is possible to establish, and if, in the interest 
of the Schmidt syndicate, Mr. Brewer can show figures proving the 
superiority of ‘* 3303” Schmidt superheated compound engine over 
the new compound engines, class ‘‘19” he will help the cause he 
champions, 

(3) If I may be permitted, at last, to reply to Mr. Brewer's 
courteous” question on page 666—June 28th—why Italian 
railways ‘‘are now building locomotives with Schmidt superheater, ” 
I will say that Italian works being overcharged with orders for 
balanced compounds the small yo for twenty-four six-coupled 
engines with a single pair of leading wheels destined for second- 
class services fell to a Prussian firm which largely advertises the 
Schmidt superheater and always applies it whenever = 
Consequently, seeing that the Italian State Railway is building 
nothing but compounds for its heaviest and fastest express 
passenger traffic, this circumstance does not prove to be the 
advertisement for the Schmidt superheater which Mr. Brewer had 
intended to convey. The claims of the Schmidt superheater 
people having been known to Italian railways for years past, | now 


| courteously ask Mr. Brewer why the State, knowing these, has 


built or given orders for near upon a thousand two-cylinder and 
four-cylinder compounds, if this system is not more economical 
e Schmidt locomotives? So far from being ‘‘ SS 

sis of equal 
fuel values and train loads, are approximately exact, and I am glad 


| to say they are clear to those who care to learn. 


(3) Continental experience with two-cylinder saturated com- 
pounds proves a 10 to 15 per cent. economy over very economical 


steam drier is added there is an additional economy of 8 to 10 per 
cent, ‘The most eminent locomotive engineers in Europe have 
remarked a yet superior economy with four-cylinder compounds. 
This varies from 12 to 20 percent. without the steam drier. After the 
elimination of condensation wth steam driers there is little to gain 


complicated and expensive apparatus in the boiler flues. 
(4) Great Western engines. Mr. Brewer—page 118—argues that 
the Great Western Railway engine, 4-6 type, only needed a 


superheater—the Schmidt ‘—to make this type one of the most 





economical running ; and, certainly, with his suggested economy 
of one engine doing the work of two, and the consequent econo- 
mies of 50 to 65 per cent. over compound and non-compound 
engines respectively, would be worth striving for, as the consump- 
tion would then be reduced from 37-3 lb. to 18-6 lb. and to 15 lb, 
per mile near abouts. The claim is heavy. 

(5) The 4-6 Great Western Railway locomotives are, as he rightly 
says, somewhat similar to the Belgian engine No. 3303, with the 
difference that this last has a Schmidt superheater. Both types 
have been compared with a poor compound arrangement—very 
different to the modern compounds—the deplorable results of 
which arrangement have, in England and Belgium, given rise to 
very erroneous impressions as to the compound system in general. 
On the basis of tests with the very same type French compound 
compared with two non-compounds, the value of superheaters may 
be deduced. 

Economy over the 
French “‘ Atlantic” 
compound. 

15 per cent. 
5 to 1: per cent. 


Non-compounds. 


Great Western Railway superheater engine -. 

Belgian Schmidt superheater engine No. 3303 

As the loss incurred by the French compounds compared with 
single-expansion saturated Great Western Railway engines works 
out at 84 per cent., it is necessary to deduct this amount from at 
least the first figures to arrive at the economy realised over ordi- 
nary saturated simple engines. 

(4) In this question of economy the first cost is the chief factor. 
A two-cylinder compound, economising 10 to 15 per cent., has 
only the same number of parts as a two-cylinder simple costing 
approximately the same price; and a four-cylinder compound, 
economising 12 to 20 per cent., has only the same number of parts 
as a four-cylinder non-compound—or may even have a less number 
of parts, so reducing internal friction—and is, therefore, as cheap 
to build as the sometimes more complicated single-expansion 
engine. Any economy in coal is positive from the first. But the 
case is quite different with superheaters, which represent so much 
added complication and so much extra cost over and above the two 
or four-cylinder engines just enumerated. Let it be supposed 
that the economy of 17 per cent., realised in England with new- 
condition Schmidt superheaters, can be maintained for two years 
or more, and after the engine has run some 30,000 miles. Then, 
and then only, does it begin to pay for itself. For instance, the 
Great Western Railway is recommended to adopt the Schmidt 
superheater. Such superheaters cost about £350, and there is 
presumably a royalty of £50 on each engine so fitted—say, altogether 
£400 additional on each locomotive. Assume coal to cost 12s. 
per ton, and the consumption to be 37°3 lb. per engine mile in 
express service. Admit a possible saving of 17 per cent., or roughly 
one sixth. At the end of 33,600 miles run by each engine the first 
cost is at last paid off. The question then occurs: If a machine 
could be invented which would save nearly, if not all, that outlay 
of 17 per cent. for some 30,000 miles, would not that be the most 
economical machine? A properly designed compound engine does 
this, presenting no added complication over non-compounds of the 
same type. Moreover, by the addition of a steam-drying drum 
—which is not liable to be burnt out sooner or later by intense 
heat—the compound becomes still more economical. Partisans of 
superheaters will say, admitting such economy with modern com- 
pounds, that bad compound engines cannot keep time ; yet noself- 
propelled machine has ever run on any railway in the world at 
anything approaching the tr dous speeds recently attained by 
compound locomotives of ordinary type but of good design. If 
that is ‘‘not because, but in spite of, the system,” then the sooner 
we can realise equal speeds by means of such a “defective ” 
system giving such splendid results elsewhere, the better. 

Bristol, August 12th. CHARLES R. KING. 





NEW PATENT LAW. 

Sir,—As L observe that the remarks on the proposed new patent 
law in your issue of August.2nd have gone unchallenged, may | 
draw your attention to a danger which you have apparently over- 
looked in regard to the clause giving the Comptroller absolute 
power of refusal to grant a patent ’ 

I am quite in agreement with you as to the undesirability of 
issuing ‘‘ bluffing * patents, whose name previous to the 1902 Act 
was legion ; but what of the inventor who is unable to convince 
the examiner of the distinction between his invention and that 
cited against him when there is, in fact, a very essential 
difference ! 

No doubt the examiners are an exceptionally competent and 
well-trained body of meu, and there are few among the multi- 
farious subjects passing their scrutiny which come amiss to them, 
but it is this very multitude which may cause error. 

On’ the. strength of an intimate knowledge of his subject, 
acquired by years of study, and relying on a careful provisional 
specification, an inventor may spend perhaps thousands of pounds 
in perfecting his idea, and constructing models, &c., only to find 
that the examiner will not, or cannot, differentiate his invention 
from something dug up from the records. (+iven sufficient time 
and given sufficient patience on both sides, an understanding 
might be arrived at. But the examiner is tired ; work presses. 
The shortest way out of the difficulty is to refuse a patent. The 
examiner is «juite safe ; there can be no appeal. The inventor has 
lost his time and his money. 

If this clause is carried, together with the power of revocation, 
it will do much to remove tke incentive to those improvements in 
arts and industries which the patent laws were originally framed 
to foster. The inducement to undertake the preliminary expense 
of installing a new industry, even after it has been shown experi- 
mentally to have all the el ts of ec cial , is alto- 
gether too slight without the monopoly and consequent chance of 
recouping the heavy initial outlay which a patent gives. 

Since writing the above I note that the most objectionable 
clauses have been thrown out by the House of Commons. | trust 
those interested in the advance of industries, who must be largely 
numbered among your readers, will see to their complete 
annihilation. 

London, August 13th. W. Love. 





AUTOMATIC CHAIN-MAKING MACHINE, 


Sir,—In his district summary, on page 149 of THE ENGINEER of 
last week, your Birmingham correspondent reproduces a paragraph 
from the report forwarded to the Washington Bureau of Manufac- 
turers by Mr. Halsted, the U.S.A. Consul at Birmingham, in 
which it is stated that the automatic chain-making machine is sup- 
posed to be of Canadian origin. 

It is true, as stated, that Canadian engineers of reaper and 
binder fame are large users of the smaller sizes of the tempered 
steel chain. Mr. S. D. Locke was, however, the inventor of the 
machine. The Locke Steel Chain Company assigned to us the 
exclusive right to handle the chain in the general engineering 
trade, also for conveyors and elevators. To Mr. Duncan Sinclair 
is due the credit of producing the steel “‘ of a specially resilient 
character,” which, as you state on page 143 of last week’s 
ENGINEER, ‘‘ springs and recovers after strain and stress.” 

(For THE GILBERT LiTTLE Company, LIMITED), 
GEORGE WHITE, 
Joint Managing Director. 

Bradford, August 12th. 








Ir is reported that the suburban lines about Melbourne 
Australia, will be electrified, for which purpose the Goverenmerit 
is prepared to spend £3,000,000. The system to be adopted is 
now under discussion, 
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INGOT 


INGOT HEATING APPARATUS. 


LCurinc the last forty years, how to cast blocks, or ingots, 
of steel having a considerable weight, attempts have inces- 
santly been made to avoid the formation of gas spaces in 
the interior of the ingots.. Two principal methods have been 
extensively tried. 

One of the methods consists in compressing the ingot in 
the mould whilst it is still in a liquid state. According to 
the other process, the upper portion of the block is kept in a 
hot and liquid condition for so long a time that the occluded 
gas can escape, the lower portion being fed from the upper 
portion. These processes are used more especially with jngots 
of over five tons in weight. Complete success and ingotssound 


Fig. 1 


throughout would represent a profit of about 25 per cent. if 
it be taken into consideration that about one-fourth of the 
ingot has now to be cut off and treated as scrap. In Germany, 
at Sterkrade, the process which we illustrate has been in 
successful work for some time. It is based upon the use of a 
dead head, kept fluid till the block has set and the formation 
of the ingots is terminated. The heat required for this 
purpose is obtained by forcing cold atmospheric air through 
an incandescent bed of coke, as, by regulating the pressure 
of the blast and the tension of the gas, CO is generated in 
the receptacle containing the layer of coke, and this is com- 
pletely consumed and transformed to CO, in the top of the 
ingot mould. The illustration at the head of thispage shows 
@ heating plant for ingots of from 10to 60 tons. The process is 
carried out in the following manner :—The gas producer is 


HEATING APPARATUS—G 


filled with pieces of hard coke of the size of a fist. About 
one hour prior to the commencement of casting the coke is 
ignited and brought up to acherry-red heat by means of a 
suitable air blast. The producer has meantime been moved 
along till its delivery pipe is over the mould, and the flame, 
passing out, is used to heat the mould, and more 
| especially the fireproof crown or the fireproof: lining thereof. 
Shortly before the commencement of the casting the appa- 
ratus is removed from the mould, and the blast is now 
allowed to act with its full force. Whilst the ingot is being 
cast—which requires from fifteen to twenty-five minutes, 
according to its weight—the whole of the coke filling acquires 
the requisite cherry-red heat necessary for carrying through 


| 
| 


| the process. Immediately the casting is terminated, the | 


apparatus is moved back over the mould and the heating 
commences. 

Our illustration shows the apparatus in use. ~ As may be 
seen the producers are suspended from'small trestle cranes 
in such a way that the’ former, upon termination of 












































Fig. 3 


the casting, can be easily moved over the middle of the 
| mould. As no pre-heating of the air is required, the Roots 
| blower supplying the compressed air can be mounted in the 


| immediate vicinity of the casting pit, without necessitating | 
| the use of any long piping. The whole plant is thus | 
The costs of installing an | 
| apparatus, including the trestle crane and the high-pressure | 
blower, amount to about £250 to £300. The working costs | 


| extremely easy of supervision. 


| amount, according to the size of the ingot, to from 0°60 pfg. 


‘to M.1- ty. t i , 
to M.1-00 per ton without royalty. The cost is made up as | and Oo.; to the order of the Egypt ard Levant Steamship Com- 


follows :— 
Marks. 
)-25—0-40 
0-25—0-40 
0-10—0-20 


0-60—1-00 


| Figs. 1, 2, and 3 represent some ingots which have been 
treated according to the process described above. 


Censumption of vval per ton ... 
WRENN elec tus), ee 
Upkeep (plant, &c.) ... 


UTEHOFFNUNGSHUTTE, 


STERKRADE. 


Fig. 1 is a block of 17,050 kilos. raw weight ; the weight of 
the sound part is assumed to, be 16,200, so that there is 
thus a waste of 850kilos. = 4:98 per cent. Samples for 
analysis were taken at a, b, and c—Fig. 2. From two ingots 
the results of the analyses were as follows :— 


Incor IV. 
Mp. Si. , 8. 
Charge tests... 0-80 2 ... 0-084 
Sampleata... 0-15 .,. 082 0-052 
Bi... Bs .. 0-84 0-060 
-16 0-84 0-036 


InGor V. 
C. Mn. 
Charge tests... 0-18 1-00 
Sample atv... 0-14 1-01 
b... 0-22 0-90 
«. 0-20 1-01 


The economic advantage can easily be deduced from the 
following calculation :—For a wrought piece of work, or heavy 
piece of ship’s armour, there is required, for example, an 
ingot of 15 tons net weight—i.e., the ingot must contain 
15 tons of sound material. (A) With 25 per cent. waste, the 
ingot used for the purpose must weigh 20 tons; (B) with 
10 per cent. waste, it only requires to weigh 16 tons 14 cwt. 
Taking the price of the ingot at £4 5s. per ton, and the price 
of scrap at £3 per ton, we thus get, after crediting the scrap 
waste at A, the following price per ton of sound material :— 
: Marks, 

93-33 
87-88 


” ” 


am art 


P; 
0-039 
0-057 
0-060 
0-045 


Ss. 
0-034 
0-051 
0-055 
0.029 


” ” 


According to A 


” ” 


Or a saving ef 5-55 per ton 


An approximately similar economy supervenes with the 
working processes—pressing mills, hammer works, or roller 
mills—as regards coal, motive power, and wages. 








LAUNCHES AND TRIAL TRIPS. 


TURUL, steel screw steamer; built by Messrs. R. Craggs and 
Sons ; to the order of the Hungarian Levant Steamship Company, 
Limited ; dimensions, 362ft. 6in. by 49ft. Qin. by 25ft. 10in.; 
engines, triple-expansion, 23hin., 39in., 66in. by 45in. stroke, 
pressure 180 lb.; constructed by the North-Eastern Marine Engi- 
neering Company ; launch, August 8th. 

BLACKWOOD, steel screw steamer ; built by the Blyth Shipbuild- 
ing Company ; to the order of the Tyneside Line, Limited ; dimen- 
sions, 244ft. in length, 33ft. 6in. beam ; engines, triple-expansion, 
19in., 3lin., 5lin. > 36in. stroke, pressure 180 lb.; constructed 
by the North-Eastern Marine Engineering Company ; trial trip, 
August 9th. 

ANTINOE, steel screw steamer ; built by Messrs. Craig, Taylor 


pany ; dimensions, 316ft. by 44ft. by 22ft. 6in.; engines, triple- 
expansion, 22in, 36in., 59in. by spin. stroke, pressure 160 Ib. ; 
constructed by the North-Eastern Marine Engineering Company ; 
trial trip, August 9th. 

CoLEBY, steel screw steamer ; built by Messrs. Ropner and Son ; 
to the order of Messrs. R. Ropner and Co., West Hartlepool ; 
dimensions, 365ft. by 50ft, by Otte; to. carry 6100 tons ; engines, 
triple-expansion, pressure 180 lb.; constructed by Messrs, Blair 


i and Co,; launch, August 9th, 
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H.M.S. 


KESTREL IN DOCK 








ACCIDENT TO A TORPEDO BOAT DESTROYER. 


On Wednesday night cf last week H.M.S. Kestrel was in col- 
lision withthe torpedo boat destroyer Teviot, and received con- 
siderable damage. Information concerning the accident is 
difficult to obtain, but it appears that whilst night evolutions 
were being performed off Portland, H.M.S. Teviot, going at full 
speed, crashed intothe Kestrel, carrying away the whole of the 
Kestrel’s bows for a length of about 30ft., and from the en- 
graving which we give it will be noticed that the plates were 
simply scraped off on the starboard side. On the port side 
the framework and plating were so badly damaged that the 
steel front buckled over in front of the gaping hole. 
Fortunately the water-tight bulkheads held good, otherwise 
the destroyer would most certainly have gone down. At the 
time of the accident it was very dark, and there was a rough 
sea with a heavy gale blowing. The ships at the time were 
manceuvring with lights out. The damaged ship was towed 
into Portsmouth by the cruiser Eclipse, temporary repairs 
having been undertaken to enable this to be done. Happily 
there was no loss of life, which, when the nature of the 
accident is considered, was almost miraculous. The Kestrel 
is a torpedo boat destroyer 210ft. in length, 20°5ft. beam, and 
drawing a maximnm of 11ft. of water. She was launched in 
1898 at Clydebank. Her engines develop 5800 indicated 
horse-power, and on her trials the extreme speed attained 
was 30 knots. 








BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE. 
ADDRESS TO THE ENGINEERING SECTION (G). 
By Sitvanus P, THompson, D.Se., F.R.S. 
(Concluded trom page 145). 
Firty YEARS LATER. 

Fifty years have fled, and Hunt, Grove, Smee, Tyndall, Cowper, 
Joule, Bidder, and Stephenson have long passed away. Lord 
Kelvin remains the sole and honoured survivor of that remarkable 
symposium. But the electric motor is a gigantic practical success, 
and the electric motor industry has become a very large one, em- 
ploying thousands of hands. Hundreds of factories have dis- 
carded their steam engines to adopt electric-motor driving. All 
travelling cranes, nearly alitramcars, are driven by electric motors. 
In the Navy and in much of the merchant service the donkey 
engines have been replaced by electric motors, Electric motors of 
all sizes and outputs, from one-twentieth of a horse-power to 8000 
borse-power, are in commercial use. One may well ask: What 
tas wrovght this astonishing revolution in the face of the unani- 
mcus verdict of the engineers of 1857 ? 

The answer may be given in terms of the action and reaction of 
yure and applied science. Pure science furnished a discovery ; 
industrial applications forced its development ; that development 
demanded further abstract investigation, which in turn brought 
about new applications. It was beyond all question the develop- 
ment of the dynamo for the purposes of electrotyping and electric 
light which brought about the commercial advent of the electric 
motor. For about that very time Holmes and Siemens and Wilde 
and Wheatstone were at work developing Faraday’s magneto-elec- 
tric apparatus into an apparatus of more practical shape ; and 











the electric lighthouse lamp was becoming a reality which Faraday 
lived to see before his death in 1867. Thateventful year witnessed 
the introduction of the more powerful type of generator which 
excited its own magnets. And even before that date a young 
Italian had made a pronouncement which, though it was lost sight 
of for a time, was none the less of importance. Antonio Pacinotti 
in 1864 described a machine of his own devising, having a specially 
wound revolving ring magnet vlaced between the poles of a 
stationary magnet, which, while 1t would serve as an admirable 
generator of electric currents if mechanically driven, would also 
serve as an excellent electric motor if supplied with electric 
currents from a battery. He thereupon laid down the principle of 
reversibility of action, a principle more or less dimly foreseen by 
others, but never before so clearly enunciated as by him. And so 
it turned out in the years from 1860 to 1880, when the commercial 
dynamo was being perfected by Gramme, Wilde, Siemens, Cromp- 
ton, and others that the machines designed specially to be good 
and economical generators of currents proved themselves to 
be far better and more efficient motors than any of the earlier 
machiues which had been devised specially to work as electro- 
magnetic engines. Moreover, with the perfection of the dynamo 
came that cheap source of electric currents which was destined to 
supersede the battery. That a dynamo driven by a steam engine 
furnishing currents on a large scale should be a more economical 
source of current than a battery in which zinc was consumed, does 
not appear to have ever occurred to the engineers who, in 1857, 
discussed the feasibility of electric motive power. Indeed, had any 
of them thought of it, they would have condemned the suggestion 
as chimerical. There was a notion abroad—and it persisted into 
the eighties—that no electric motor could possibly have an 
efficiency higher than 50 per cent. This notion, based on an 
erroneous understanding of the theoretical investigations of Jacobi, 
certainly delayed the progress of events. Yet the clearest heads 
of the time understood the matter more truly. The true law of 
efficiency was succinctly stated by Lord Kelvin in 1851, and was 
recognised by Joule in a paper written about the same date. In 
1877 Mascart pointed out how the efficiency of a given magneto- 
electric machine rises with its speed up to a limiting value. In 
1879 Lord Kelvin and Sir William Siemens gave evidence before a 
Parliamentary Committee as to the possible high efficiency of an 
electric transmission of power ; and in August of the same year, at 
the British Association meeting at Sheffield, the essential theory 
of the efficiency of electric motors was well and admirably putin a 
lecture by Professor Ayrton. In 1882 the present author designed, 
in illustration of the theory, a graphic construction, which has been 
ever since in general use to make the principle plain. The counter 
electro-motive force generated by the motor when running, which 
Hunt and Tyndall deplored as a defect, is the very thing which 
enables the motor to appropriate and convert the energy of the 
battery. Its'amount relatively to the battery’s own electromotive 
force is the measure of the degree to which the energy, which would 
otherwise be wasted as heat is utilised as power. Pure science 
stepped in then to confirm the possibility of a high efficiency in the 
electric motor per se. But pure science was also brought into 
service in another way. An old and erroneous notion,-which even 
now is not quite dead, was abroad to the effect that the best way 
of arranging a battery was so to group its component cells that its 
internal resistance should be equal to the resistance of the rest of 
the circuit. If this were true, thenno battery could ever have an 
efficiency of more than 50 per cent. It was supposed in many 
quarters that this misleading rule was applicable also to the 
dynamo. The dynamo makers discovered for themselves the 
fallacy of this idea, and strove to reduce the internal resistance of 
the armatures of their machines toa minimum. Then the genius 





of the lamented John Hopkinson led him to apply to the design of 
the magnetic structure of the dynamo abstract principles upon 
which a rational proportioning of the iron and copper could result. 
A similar investigation was independently made by Gisbert Kapp, 
and between these accomplished engineers the foundations of 


dynamo design were set upon a scientitic basis. To the perfection 
of the design the magnetic studies of our ex-president, Pro- 
fessor Ewing, contributed a notable part, since they furnished a 
basis for calculating out the inevitable losses of energy in armature 
cores by hysteresis and parasitic currents inthe iron when subjected 
to recurring cycles of magnetisation. Able constructive engineers, 
Brown, Mordey, Crompton, and Knapp, perfected the structural 
development, and the dynamo within four or five years became, 
within its class, a far more higbly efficient machine than any steam 
engine. And, asby the principle of reversibility every dynamois also 
capable of acting as a motor, the perfection of the dynamo implied 
the perfection, both scientific and commercial, of the motor also, 
The solution in the eighties of the problem how to make a dynamo 
to deliver current at a constant voltage when driven at a constant 
speed found its counterpart in the solution by Ayrton and Perry 
of the corresponding problem how to make a motor which would 
run at constant speed when supplied with current at a constant 
voltage. Both solutions depend upon the adoption of a suitable 
compound winding of the field magnets. 

A little later alternating currents claimed the attention of 
engineers ; and the alterrating current generator, or ‘‘ alternator,” 
was developed to a bigh degree of perfection. To perfect a motor 
for alternating currents was not so simple a matter. But again 
pure science stepped in, in the suggestion by Galileo Ferraris of 
the extremely beautiful theorem of the rotatory magnetic field; 
due to the combination of two alternating magnetic fields equal in 
amplitude, identical in frequency and in quadrature in space, but 
differing from each other by a quarter-period in phase. To 
develop on this principle a commercial motor required the 
ingenuity of Tesla and the engineering skill of Dobrowolsky 
and of Brown; and so the three-phase induction motor, that 
triumph of applied science, came to perfection. Ever since 
1891, when at the Frankfort Exhibition there was shown tho 
tour de force of transmitting 100 horse-power to a distance 
of 100 miles with an inclusive efficiency of 73 per cent., the 
commercial possibility of the electric transmission of power on a 
large scale was assured. The modern developments of this branch 
of engineering and the erection of great power stations for the 
economic distribution of electric power generated by large steam 
plant or by water turbines are known to all engineers. The 
history of the electric motor is probably without parallel in the 
lessons itaffords of the commercial and industrial importance of 
science. 

But the query naturally rises: If a steam engine is still needed 
to drive the generator that furnishes the electric current to drive 
the motors, where does the economy come in’ Why not use small 
steam engines, and get rid of all intervening electric appliances / 
The answer, as every engineer knows, lies in the much higher 
etticiency of large steam engines than of small ones. A single 
steam engine of 1(00 horse-power will use many times less steam 
and coal than a thousand little steam engines of one horse-power 
each, particularly if each little steam engine required its own little 
boiler. The little electric motor may be designed, on the other 
hand, to have almost as high an efficiency as the large motor. And 
while the loss of energy due to condensation in long steam pipes is 
most serious, the loss of energy due to transmission of electric 
current in mains of equal length is practically negligible. This is 
the abundant justification of the electric distribut.on of power from 
single generating centres to numerous electric motors placed in the 
positions where they are wanted to work. 

EDUCATION AND TRAINING OF ENGINEERS, 

Interplay of action and reaction make for progress not only in 
the evolution of the scientitic industries, but also in the develop- 
ment of the individual engineer. In him, if his training is on right 
lines, pure theory becomes an aid to sound practice ; and practical 
applications are continually calling him to resort to those abstrac- 
tions of thought, the underlying principles, which when known and 
formulated are called theories. Recent years have brought about 
aso much better understanding of education, in its bearing upon 
the professions and constructive industries, that we now seldom 
hear the practical man denouncing theory, or the theorist pooh- 
poohing practice. It is recognised that each is useful, and that 
the best uses of both are in cunjanction, not in isolation, As a 
result of this better understanding distinct progress is being made 
in the training of engineers. Of this the growth of the engineer- 
ing departments of the universities, and of the technical colleges 
and schools, affords striking evidence. The technical schools, 
moreover, are recognising that their students must have a sound 
preliminary education, and are advancing in the requirements 
they expect of candidates for admission. They are also finding 
out how their work may best supplement the practical training in 
the shops, and are improving their curricula accordingly. In the 
engineering industry, too, Great Britain is slowly following the lead 
taken in America, Germany, and Switzerland, in the recognition 
afforded to the value of a systematic college training for the yoang 
engineer, though there is still much apathy and even distrust 
shown in certain quarters. Yet there is no doubt that the stress 
of competition, particularly of competition against the indostry 
and the enterprise of the trained men of other nations, is gradually 
forcing to the front the sentiment in favour of a rational and 
scientific training-for the manufacturer and for the engineer. As 
William Watson, in his ‘‘ Ode on the Coronation,” wrote in a yet 
wider sense of England :— 

For now the day is unto them that know, 

And not henceforth she stumbles on the prize ; 

And yonder march the nations full of eyes. 

Already is doom a-spinning. 
Truly the day is ‘‘ unto them that know.” Knowledge, perfected 
by study and training, must be infused into the experience gained 
by practice ; else we compete at very unequal odds with the system- 
atically trained workers of other nations. Nor must we make 
the mistake here in the organisation of our technical institutions 
of divorcing the theory from its useful applications. In no depart- 
ment is this more vital than in the teaching of mathematics to 
engineering students. For while no sane person would deny that 
the study of mathematics, for the sole sake of mathematics, even 
though it leads to nothing but abstract mathematics, is a 
high and ennobling pursuit, yet that is not the object of mathe- 
matical studies in an engineering school. ‘lhe young engineer 
must learn mathematics, not as an end in itself, but as a tool 
that is to be useful to him. And if it is afterwards to be of 
use to him, he must learn it by using it. Hence the teacher 
of mathematics in an engineering school ought himself to be 
an engineer. However clever he be as a mathematical person, his 
teaching is unreal if he is not incessantly showing his learners how 
to apply it to the problems that arise in practice ; and this he is 
incapable of doing if these problems do not lie within bis own 
range of experience and knowledge. Were he a heaven-born 
senior wrangler, he is the wrong man to teach mathematics if he 
either despises or is ignorant of the ways in which mathe- 
matics enter into engineering. The fact is that for the great 
majority of engineering students, the mental training they 
most need is that which will enable them to think in physics, 
in mechanics, in geometric space, not in abstract symbols. 
The abstract symbols, and the processes of dealing with their 
relations and combinations, are truly necessary to them; 
but they are wanted not for themselves, but to form 
convenient modes of expressing the physical facts and laws, and 
the interdependence of those physical facts and laws. When the 
student looses grip of the physical meaning of his equations, and 
regards them only as abstractions or groupings of symbols, woe 
betide him. His mathematics amount to a mere symbol juggling. 
That is how paper engineers are made. The high and dry mathe- 





watical master who thinks it beneath him to show a student how 
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to plot the equations y = A sin x, or + = } sin 8, or who never culls 
. an example or sets a problem from thermodynamics or electricity, 
must be left severely on one side as a fossil. Better a living Whit- 
worth scholar than a dry-as-dust Cambridge wrangler. He at 
least knows that elasticity is something more real than the group 


A”) which any mathematician may ‘‘ know,” 
a 


of symbols E = p + 
even though he be blissfully ignorant whether the force required 
to elongate a square-iuch bar of steel by one one-millionth of its 
length is 10 oz. or 10 tons. 

One evidence of the wholesome change of opinion that is springing 
up concerning the training of engineers is the abandonment of the 
system of taking premium pupils into works with no other test or 
qualification than that of the money-bag. Already many leading 
tirms of engineers have been finding that the practice of taking sons 
of wealthy parents for a premium does not answer well, and is 
neither to their own advantage nor in many cases to that of the 
‘** pupil,” whom itis nob dy’s particular business in the shops to train. 
Peemium pupilage is absolutely unknown in the engineering firms 
of the United States or on the Continent of Europe. The 
tirms who have abandoned it are finding themselves better served 
by taking the ablest young men from the technical schools and 
paying them small wages from the first, while they gain experience 
and prove themselves capable of good service. Messrs. Yarrow 
and Co. have led the way with a plan of their own, having three 
grades of apprenticeship, admission to which depends upon the 
educational abilities of the youths themselves. Messrs. Siemens have 
adopted a plan of requiring a high preliminary training. The 
Daimler Motor Compauy has likewise renounced all preniums, pre- 
ferring to select young men of the highest intelligence and merit. 
Messrs. Clayton and Shuttleworth have quite recently reconstructed 
their systema of pupil-apprenticeship on similar lines. The British 
Westinghouse Company and the British Thomson-Houston Com- 
pany have each followed an excellent scheme for the admission of 
capable young men. Even the conservatism of the railway engi- 
neers shows signs of giving way; for already the Great Eastern 
Railway has modernised its regulations for the admission of 
apprentices. What the enginee-ing staffs of the railway com- 
panies have lost by taking in pupils because of their fathers’ purses 
rather than for the sake of their own brains it is impossible to 
gauge. But the community loses too, and has a right to expect 
reform. 

To this question, affecting the whole future outlook of engineer- 
ing generally, a most important contribution was made in 1906 by 
the publication by the Institution of Civil Engineers of the report 
of a Committee—appointed in November, 1903—to consider and 
report to the Council upon the subject of the best methods of 
elucation and training for all classes of engineers. This 
Committee, a most influential and representative body con- 
sisting of leading men appointed by the several professional 
societies, the Institutions of Civil, Mechanical and E'ectrical 
Engineers, the Institution of Naval Architects, the Iron 
and Steel Institute, the Institution of Gas Engineers, the 
Institution of Mining Engineers, and two northern societies, was 
ably and sympathetically presided over by Sir William H. White. 
Its inquiries lasted over two years, and included the following 
sections :—-(1) Preparatory Training in Secondary Schools; (2) 
Training in Offices, Workshops, Factories, or on Works ; (3) Train- 
ing in Universities and Higher Technical Institutions; (4) Post- 
graduate Work. The findings of this Committee must be received 
as the most authoritative judgment of the most competent judges. 
So far as they relate to preparatory education they suggest a 
modernised secondary school curriculum in which there is no one 

~specialised scientific study, but with emphasis on what may be called 

sensible mathematics, They also formulated one recommendation 
so vital that it must be quoted in full:—‘‘A leaving examination 
for secondary schools, similar in character to those already existing 
in Scotland and Wales, is desirable throughout the United King- 
dom. It is desirable to have a standard such that it could be 
accepted by the Institution [of Civil Engineers] as equivalent to 
the Studentship Examinations and by the Unirersities and Colleges 
as equivalent to a Matriculation Examination.” 

One may well wonder why such a reasonable recommendation has 
not long ago been carried out by the Board of Education. Perhaps 
it has been too busy over the religious squabble to attend to the 

_pressing needs of the nation. 

The second set of recommendations relates to engineering train- 
ing. It begins with the announcement that ‘‘ long experience has 
led to general agreement among engineers as to the general lines 
on which practical training should proceed”; but goes into 
no recommendations on this head beyond favouring four years in 
workshops, on works, in mines, or in offices, expressing the pious 
desire that part of this practical training should be obtained in 
drawing-offices, and suggesting that during workshop training the 
boys should keep regular hours, be subject to discipline, and be 
paid wages. It then lays down a dozen recommendations as to 
the ‘‘ academic” training suitable for theaverage boy. Heshould 
leave school about seventeen ; he should havea preliminary year, or 
introductory workshop course of a year, either between leaving 
school and entering college, or after the first year of college 
training. If the workshop course follows straight on leaving schcol 
there must be maintenance of studies either by private tuition 
or in evening classes, so that systematic study be not suspended. 
For the average student, if well prepared before entering college, 
the course should last three academic years—three sessions—in 
some cases this might be extended to four or shortened to two. A 
sound and extensive knowledge of mathematics is necessary in all 
branches of engineering, and those departments of mathematics 
which have no bearing upon engineering should not claim un- 
necessary time or attention. The Committee strongly recommends 
efficient instruction in engineering drawing. The college course 
should include instruction—necessarily given in the laboratory— in 
testing materials and structures, and in the principles underlying 
metallurgical processes. In the granting of degrees, diplomas, and 
certificates, importance should be attached to laboratory and 
experimental work performed by individual students, and such 
awards should not depend on the results of terminal or final 
examinations alone. 

All this is most excellent. It will be seen that it is entirely 
incompatible with the premium-pupil system, which may therefore 
be regarded as having been weighed and found wanting. For two 
things clear'y stand out: that the young engineer must be college- 
trained, and that when he goes to works he should be regularly 
paid. It would have been well if the Committee could have been 
more explicit as to the prop»r course of workshop training; for 
instance, as to the systematic drafting of the young engineer 
through the shops—forge, foundry, pattern-shop, fitting-shop, 
&c., and as to the proper recognition of the duty of the shop 
foreman to allocate work to the novice in su table routine. 
These are doubtless among the matters in which ‘long 
experience has led engineers to general agreement.” But 
this being so, it would have been well to state them 
authoritatively. A notable feature of this report is its healthy 
appreciation of the advantages of training, and an equally healthy 
distrust of the practice of cramming for examinations. So soon as 
any subject is crammed, it ceases to afford a real training. 
‘* Nature provides a very convenient safety valve for knowledge 
too rapidly acquired.” It is even whispered that a new species of 
crammer has arisen to “ prepare” candidates in engineering for 
the graduate examinations of the Institution of Civil Engineers. 
The distinguished framers of this epoch-making report on the educa- 
tion and training of engineers at least give nocountenance toany such 
parasitical development. For the scheme of education and training 
at which the Committee has aimed is genuinely scientific, a happy 
federation of the theoretical with the practical. It seeks to place the 
training on a broad basis, and to secure to every future engineer 
worthy of the name the advantage of learning his professional 
work in both its aspects. It seeks, in short, to take advantage of 
that reflex action between science and its applications in which 


lies the greatest stimulus to progress. Its adoption will utilise for 
the young engineer, and therefore for the engineering industry as 
a whole, the facilities for training now so widely affordéd through- 
out the country. If the institutions, schools, and colleges where 
engineering training is offered are but rightly developed and co- 
ordinated, the engineers of Great Britain need have no fear as to 
holding their own against the trained engineers of other countries. 
lt is for the employers to make use of these institu'ions, and to 
show that sympathetic interest in their efficiency which is essen- 
tial to their full success, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Pig Iron Active, with Large Profits. 


BusINESS has been generally resumed after the hol days 
in most departments of the iron and engineering trades, pig iron 
continuing to be one of the branches in which the situation favours 
producers. Large outputs are being made and quotations are well 
sustained, kept up by the increasing dearness of industrial fuel. 
Northamptcn pig 1ron is quoted 603, to 6ls,, and Derbyshire 62s. 
to 63s. Producers ask 57s to 57s. 6d. for Staffordshire «inder 
forge pig iron, with 58s. 6d. to 603. for part-mines, 87s. 6d. to 
92s. 6d. for all-mines, and 115s. for cold blast. It is believed that 
good profits are in many cases being realised by blast furrace 
owners just now, notwithstanding the upward trend of fuel prices. 
It is reported that some Midland ironmasters, making from 100 to 
200 tons per week, think they are badly paid with a profit of 10s. 
per ton, and that others with an output of 500 tons or more find 
that their margin approaches 20s. per ton over cost. Th‘s can 
hardly, however, be taken as the general experience. An inroad 
into iron-making profits will probably, however, be made this 
winter by the increasing dearness of coal and coke, unless iron 
quotations are to be still further advanced. 


Manufactured Iron Steady. 


A steady tone characterises manufactured iron. Deliveries 
are proceeding regularly, and considerable quantities are being 
absorbed by the engineering and hardware trades. Marked bars 
are still quoted £9 ; unmarked, +7 5s. to £7 10s.; sheets, doubles, 
£8 123. 61. to £8 15s.; and galvanised corrugated sheets of 24 
gauge, £13 17s. 6d. f.o.b. Liverpool. The foreign demand for the 
last-named description keeps up well. The exports of galvanised 
corrugated sheets to all countries in July amounted to 45,658 tons, 
or an improvement upon a year ago of 7507 tons, the value being 
£679,185, or an increase of £169,124. The chief cases of aug- 
mented trade were as follow:—The Argentine Republic, from 
8545 tons to 9865 tons; Australia, from 4563 tons to 8081 tons ; 
Japan, from 2290 tons to 4181 tons ; and Chile, from 1502 tons to 
1955 tons. The shipments for the first seven months of the year 
amounted to 289,696 tons, valued at £4,255,777, this being an im- 
provement in quantity of 34,1$1 tons, and in value of £913,504. 


Steel in Good Demand at Firm Prices. 


There is a satisfactory call for steel, both for semi-finished 
and constructional descriptions, on account of engineering require- 
ments, which are being freely expressed. Bessemer billets are 
quoted £6 2s. 6d. to £6 5s., and Siemens £3 5s, to £6 7s. 6d., 
whilst mild bars are £7 153. to £8. Bridge and roofing firms are 
satisfactory customers for girder plates at £8 to £8 5:., while 
boiler plates are £9 2s, 6d. to £9 5s.; angles, £7 53. to £7 10s.; and 
joists, £7 5s. to £7 7s. 6d. 


Engineering Activity. 


The engineering trades continue well engaged. Railway 
rolling stock companies and makers of all kinds of railway equip- 
ment, including fasteni gs, speak very well ot the demand on 
account of India, which has of late been exceptionally good. The 
trade done with South America in such manufactures, although 
recently hardly so pronounced as in the spring, has su far this 
year been much better than a year ago. India, Germany, and 
Canada have been ths chief foreign markets for the anchor and 
cable and chain trades, whilss there have also been some satisfac- 
tory Admiralty contracts in hand lately. The wrought iron and 
steel tube makers do not speak well of South Africa, but they have 
been doing well recently with India and Australia. 


Colliery Plant. 


Professor Redmayne, of Birmingham University, in an 
address to the newly-formed Warwickshire Mining Students’ 
Association, said the application of electricity as a motive power 
for winding, haulage, and other purposes in mines opened up a 
wide field for investigation and experiment. Electricity would 
become more widely used in the mining of the future. Deep 
mining also opened up problems in connection with heat and venti- 
lation, though heat would not act as a deterrent, at lea:t in this 
country, until they got below 3000ft. He thought some form of 
secondary ventilation in the shape of electrical fans at various 
points underground could be introduced to supplement and assist 
the work of the main ventilation shaft. The Professor also dealt 
with the question of mechanical haulage, and the need for the 
greater use of mechanical cutters in deep-coal mining. 


The Navigation of the Severn. 


The report of the Committee of Works and Finance and 
for General Purposes to be presented to the Severn Conservators 
at their annual meeting states that the tolls received during the 
year amount to £6053, which was less by £369 than the tolls 
received in the previous year. and is £15 less than the lowest 
amount ever before received in any one year. The Committee 
hope that, as a result of the thorough investigation of the existing 
waterways by the Royal Commission on Canals and Waterways, it 
will be shown that it is of vast importance to the trade of the 
country that the existing waterways shall be maintained, and that 
suck improvements shall be made as will render them fully 
adequate to present-day requirements. Public attention has been 
called to the manner in which the owners of various steamers 
trading on the Severn have placed their vessels against the quays 
and landing places at Worcester. Complaints having been made 
to the Worcester City Council, it has been decided that all persons 
navigating vessels on the Severn are entitled to the free use of 
the landing places at the Worcester Bridge and quays and other 
public landing places on the river for loading or unloading the 
cargoes of snch vessels or passengers thereon, and that the use of 
such shall not be obstracted by any vessel being~ moored at a 
public landing place longer than is needed for such purpose. It is 
the intention of the Committee, in conjunction with the Worcester 
City Council and the Standing Joint Committee, strictly to enforce 
the by-laws for the navigation of the Severn, with a view to pre- 
venting such accidents as have occurred recently. The engineer— 
Mr. E. D. Marten—reports that £2250 has lgeen spent on dredging 





‘and maintenance, which is a slight increase, 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, August 14th, 
Pig Iron Still Uncertain. 

THE attendance on the Iron ‘Change on Tuesday was 
meagre, and the market was far from animated. In this respect, 
so far as pig iron is concerned, it is quite the opposite of the East 
Coast, where apparently prices have an upward tendency, and 
orders for shipment are received on a fair scale. Consumers her 
seem to be playing a waiting game in the hope of making better 
terms later on. For prompt delivery, quota'ions were the turn 
easier, especially Scotch makes, Agents on ‘Change spoke of a 
better inquiry torward, but so far as could be ascertained business 
was only possible after considerable concessions. Hematite main 
tained its position, but there was very little duing. Clevelan:! 
showed a slightly better feeling. Forge iron was about 6d. per 
ton dearer on the week. In other respects the feeling was quiet 
—almost to dullness, 


Finished Iron. 
Merchants reported a fair business in bars, but otherwi-: 
there is no change. 


Steel. 
Lancashire billets were very steady, and plates in request. 


Copper. - 
Considerable interest centred round manufactured copper. 
Sheets have fallen £5 per ton during the week, and tub2s are al-v 
tower in syrapatby. ‘here is fortunate'y a fair margin fur the 
makers as compared with the raw material, and as the demaad is 
dul, we may expect further reductions in this department. 


Tin. 
In common with other metals, had a sharp relapse. 


Sheet Lead. 
Quietly steady. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 65s. 6d.; Statford- 
shire, 63s.; Derbyshire, 64s, 3d. to 64s. 6d.; Middlesbrough, open 
brands, 65s. 10d. to 66s. 4d. Scotch: Gartsherrie, 74s. 6d.; Glen- 
garnock, 73s, 61.; Ezlinton, 71s. 6d.; Dalmellington, 71s., delivered 
Manchester. West Coast hematite, 79s.; East Coast ditto, 81s. 6d., 
both f.o.t. Scotch, delivered Heysham: Gartsherrie, 72s. 34.; 
Glengarnock, 71s. 3d.; Eglinton, 6¥s. 3d.; Dalmellington, 68s. 9d. 
Delivered Preston: Gartsherrie, 73s. 6d.; Eglinton, 70s. 6d ; Glen 
garnock, 72s. 64.; Dalmellington, 703. Finished iron: Bars, £5 ; 
hoops, £8 7s, 6d.; sheets, £8 15s. to£9 Steel: Bars, £8 to £8 5s.; 
hoops, £8 15s.; sheets, £9 to £9 5:3; boiler plates, official, 
£9 2s. 6d.; plates for tank, girder, and bridge work, £7 1i-.; 
English billets, £6 2s. 6d. to £6 7s. 6d.; foreign ditto, £6. Copper : 
Sheets, in quantity, £100 per ton ; small lots, 134d. per lb.; tough 
ingot, £87 ; best selected, £87 10s. per ton. S-amle«s copper tubes, 
1121.; seamless brass tubes, 8id.; condenser, 9/1.; rolled brass, 844. ; 
brass wire, 87d ; braxs turning rods, 8}d.; yeilow metal, 84. per lb. 
Sheet lead, £24 to £25 per ton. Tin ingots, English, £172 to £17:; 
per ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange on Tuesday was 
good, but it was evident that many attended out of curiosity as 
to the future of the trade. Coal owners contemplate the position 
with equanimi y, and as the season advances, notwithstanding the 
decline in the demand for house coal, owing to the hot weather, 
and also a smaller demand for slack, owing to the holidays in the 
cotton districts, which are now becoming general, it becomes mure 
and more evident that the winter season will start in comparative 
absence of the usual ‘winter stocks. The shipping trade 1s brisk. 
Quotations remain steady. Our corresponde st is informed that as 
the result of the meeting recently held to protest against the 
advance in railway rates, an influential committee have been 
appointed to confer with the London Coal Merchant’s Association 
and other bodies wi h a view to common action on the subject. 


BARROW-IN-FURNESS, August 15th. 


Hematites. 

The demand for hematite iron is fairly we!l maintained, 
and makers are in a firmer position than ever, as the gradual 
reduction of stocks is strengthening the market by reason of tlie 
limitation of supplies of prompt iron. Stocks stand this week at 
13,203 tons, compared with 14,195 tons Jast week. One smal! 
purchase of iron would dispose of the lot. Makers have reduced 
their nominal quotation for mixed Bessemer numbers to 80s. 6d. 
per ton net f.o.b., and warrant iron is at 78s. 4}d. net cash 
nominal. There are very few transactions in warrants, but the 
price at which buyers are prepared to buy prompt iron is higher 
than that ruling for forward deliveries, although it is generally 
recognised that in the early future there will be a larger demand 
for metal than can be met with the production of metal from the 
furnaces in b'ast in -the district. The American demand 
is not so full as it has been, but there is reason tv 
believe that further orders of some volume will be placed in 
in this district later on in the season. It may be taken for granted 
that the production of iron this year will be a record one, although 
the output has not been so large as it would have been had it not 
been necessary to blow out the large American furnace at Askam, 
which was making about 1500 tons per week. The best brands of 
hematite are in good request for forward delivery, and a good 
trade is being done in ferro-manganese and spiegeleisen, orders 
for both metals being well held. The demand for native iron ore 
is we]l maintained, and large sales are reported, not only to 
smelters in the district, but to others in different parts of the 
country who are within reach of deliveries by shipping. Good 
average sorts are at 18s. per ton net at mines, 


Steel. 

The only new feature in the steel trade is the fact that 
the plate mills have gone on half-time, not because of the scarcity 
of orders, but because of the non-delivery of specifications. Yet 
the demand for shipbuilding material is on the increase. Heavy 
plates are at £8 per ton net cash. The rail mills are on full titne, 
and there is a fair but not very large trade doing. No improve- 
ment can be reported in the merchant steel trade. Steel foundries 
are well employed. 


Shipbuilding and Engineering. 

The Furness Railway Company has ordered a new steam 
yacht for Coniston Lake to provide facilities for the large and 
increasing passenger traffic in connection with the coaching tours. 
The vessel will be built by Thornycroft and Co., of London. 
Vickers, Suns and Maxim launched for the Furness Railway Com- 
pany this week a new and powerful tug boat of 1210 horse-power 
for the heavier shipping now coming to Barrow Docks. 


Shipments and Coal. 

There have been exported from West Coast ports last 
week 4915 tons of iron and 11,601 tons of steel—a total of 16,516 
tons, as compared with 21,903 tonsin the saine week of last year—a 
decrease of 5337 tons. The total shipments this year to date have 
been 566,748 tons, as compared with 498,177 tons in the same 
riod of last year—an increase of 68,571 tons. Coal and coke are 

both in good je and prices remain high, 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Coal Trade. 

WHILE there is a great demand for coal, in consequence 
of the congestion at the ports, the South Yorkshire and istrict 
pits are not working to the extent they have orders for. There is 
also a considerable holiday feeling in various localities where the 

‘feasts” are being observed, as is usual at this time of the year. 
This, if anything, seasonably coincides with the inability of the 
coulowners to work their pits the full time they might do. 


Coal Traffic with Hull—Remarkable Figures. 

The July return of the Hull Chamber of Commerce and 
Shipping exhibits the continued activity of the coal traffic from 
south Yorkshire and adjoining coalfields to the great Yorkshire 
port. During the month the total weight of coal received at Hull 
was 656,272 tons, as compared with 440,408 tons in July of last 
year, For the seven months the total was 3,569,920 tons, as com- 
pared with 2,760,216 tons for the corresponding period of 1906. 
‘The increase, as compared with the traffic a year ago, is therefore 
15,864 tons on the month, and 809,704 tons on the seven months. 
|t is noteworthy, too, that with the exception of about 100,000 tons 
th» whole of the month’s import tonnage is accounted for by 
exports and coastwise trade. 


Foreign Customers for Coal. 

The requirements of foreign markets drawing their sup- 
plies from Hull greatly increased during last month, more especially 
in the case of Holl.nd and Germany. Holland has been an excep- 
tionally large customer, the weight sent there having been 152,492 
tons, against 22,373 tons for July of last year; for the seven 
months 426,261 tons, against 137,541 tons for the corresponding 
period of last year. Germany on the month has advanced to 
52198 tons from 21,006 tons; for the seven months, to 238,071 
tois from 130452 tons. Increases are also shown by Africa, 
Belgium, East Indies, Egypt, France, Italy, Jersey and Guernsey. 
The decreasing markets are South America, Austria, North Russia, 
S uth Russa, Denmark, Norway, Sweden, and Turkey. Canada and 
Gibraltar, which were nii in July of 1906, appear in the list for 
last month. 


The Coastwise Trade. 

The interesting feature of the coastwise coal trade from 
Hull is the large proportion taken by London. Outof the montL’s 
total of 120,577 tons, the capital took no less than 108,950 tons. 
The bulk of this business is attributed to deliveries of gas co:l 
under contracts made with Yorkshire pits. For the seven months 
the coastwise traffic amounts to 726,442 tons, of which London 
received 608,945 tons. 


House Coal, Manufacturing Fuel, &c. 

An advance in house coal is pretty certain to take place 
in the beginning of next month. Prices are firm, and stocks very 
low. Barnsley softs fetch from 10s. 6d. to 1ls. per ton ; secondary 
sorts up to 9s, 6d. per ton. Manvfacturing fuel in active demand. 


Engineslack for Lancashire and Yorkshire textile districts, 6s. 6d. to | 


7s. 6d. per ton; coking smudge, 5s. 6d. to 63. 6d. per ton; nut 
coal for marine boiler purposes, 83. 64. to 93. 6d, per ton, all at pit. 


The Railway Contracts. 

Nothinz fresh is to be reported with rezard to contracts for 
locomotive fuel, the railway companies continuing to purchase for 
immediate needs in various localities. Steam coal is in excellent 
rejuest in the open market at 123. per ton and over. At the 
meetings of railway companies intimately associated with this 
district, recently held, reference was made by the chairmen to the 
great increase in the coal traffic, and the arrangements being made 
for effectively dealing with it at port. The Chair:nan of the North- 
Eastern Railway Company stated that a shilling per ton addition 
in the price of coal meant over £50, a year to them, and some 
railway companies were being asked tg pay 3s. extra per ton on 
the expiration of the present contracts. 


Coke. 


Condition remains as reported last week, trade being still 
a little quieter. Best washed coke, 16s. to 16s. 6d. per ton; 
unwashed, 15s, to 15s, 6d. per ton. Steel melting coke, 25s. 6d, 
to 26s, 6d. per ton, 


Iron. 


We mentioned last week that hematites appeared to be 
hardening. That tendency is still apparent; the stiffening, how- 
ever, is not on account of the pressure of business, but because the 
makers are sold forward, and, in the existing holiday feeling, not 
being disposed to entertain low offers. Quotations remain as 
given last week :—West Coast, at 91s, to 93s. per ton ; East Coast, 
88s, to 90s. per ton, both delivered at Sheffield and Rotherham, 
East Coast subject to 24 per cent. Lincolnshire, No. 3 foundry, 
64s, 6d. per ton; No.4 foundry, 623. 6d. per ton; No. 4 forge, 
bls 6d. per ton; No. 5 forge, mottled, white, and basic, 65s. 6d. 
per ton. Lincolnshire official quotations have not varied since the 
10th of May, and there are no present indications of change. 
Derbyshire No. 3 foundry, 63s, per ton; No. 4 forge, 603 per ton. 
Bars, £8 5s, to £8 10s. per ton ; sheets, £9 10s. to £10 per ton. 


The Heavy Industries. 


Work has been generally resumed in the establishments 
engaged in the heavy industries. Although no large volume of 
orders is reported in several departments, confidence is expressed 
in a continuance of steady trade. The busiest department is that 
of railway material manufacture. Wagon builders are doing well 
for distant and home markets. There is a. scarcity of work in 
large forgings and castings for marine purposes The engineering 
establishments are generally well engaged. Profits in several of 
the branches, more especially in wagon building and similar trades, 
are considerably affected by the increased prices of raw materials. 


Cutlery Exports. 


The trade done with distant markets in cutlery during 
July shows a considerable improvement, the value, £74,345, com- 
paring with £64,417 for the corresponding month of last year. 
For the seven completed months the value is £427,051, against 
£396,365 for the similar period of 1906. The increasing markets 
for the month are Norway, Netherlands, Germany, Chili, Brazil, 
British East Indies, Australia, Canada, and the lesser places 
grouped under ‘‘other countries.” On the other hand, decreases 
are exhibited by Russia, Belgium, France, Spain, and Canaries, 
United States—from £8692 to £6933—Argentine Republic, British 
South Africa—from £5475 to £8720—and New Zealand. The largest 
increase on the month is shown by Canada, which has advanced 
from £7236 to £13,076. Canada thus takes the lead in cutlery 
one for the month, but for the seven months that position is 
held by Austra’ia, with a value of £73,163, Canada coming in 
second with £62,342. Sweden is returned as nil for the month, 
and Cuba, which was also nil for July of 1906, again entered the 
list la:t mcnth with a value of £492. 


Sheffield Chamber of Commerce. 


A meeting of the Council was held on the 12th inst. Ina 
lettar from the Colonial-office it was intimated that the Administra- 
tion cf Southern Rhodesia are willing to adopt the suggestion of 
the Sheffield Chamber that they shauld accept a certificate under 
the hand of the English registering authority as sufficient proof of 
the change of proprietorship of a trade mark. All the South 
African Colonies except the Transvaal have now agreed to this 


course of procedure. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 
Trade Prospects for the Autumn. 

Most vommercial men in this district appear to entertain 
sanguine views with respect to the course of trade during the rest 
of the current year. There are no indications of any falling off in 
business in any branch except that of shipbuilding, and there is 
good reason to believe that the boom will continue in progress at 
any rate over the present half-year, and it may be the first half of 
1908. The tone generally is sanguine and cheerful, more especially 
in our pig iron industry, which has been far less detrimentally 
affected by the cessation of the American demand for Cleveland 
iron than was anticipated. It was predicted that shipments wou'd 
fall off very materia'ly, stocks would increase, and prices decline. 
But America has ceased to need Cleveland iron ; there have been 
no inquiries or orders from the United States for this description 
of pig iron for some weeks, and the last cargo of what was bought 
has been despatched from the Tees this week. But the position is 
as strong and satisfactory—as it was when America was needing 
such large quantities of Cleveland iron—prices are not declining, 
stocks are still being heavily drawn upon, and the output is yet 
short of the consumption. Producers of pig iron in the Nortb- 
East of England are turning out about 60,000 tons of pig iron 
weekly, but that is short of the requirements, judging from the 
decrease in Connal’s stores. This month, so far, the district has 
been exporting and consuming at least 72,000 tons of pig iron per 
week. The loss of demand on American account has to a large 
extent been mide up for by increased business with other countries, 
Germany especially. There have been inquiries this week from the 
United States for pig iron, but they were for special iron, such as 
spiegel and ferro, and not for ordinary Cleveland iron similar to 
that which has been lately going, and of which they have had over 
300,000 tons from the Tees since the autumn of last year. 


Cleveland Iron. 


Traders continue to do well and are sanguine that they 
will have a very brisk autumn season. The contracts they have on 
their books almost assure them of that, and they maintain their 
quotations very firmly. The adverse reports from the Stock 
Exchanges and the various financial markets do not detrimentally 
influence the iron market, and if buying is not going on so rapidly 
as it was ashort time ago it must be remembered that August is 
almost invariably a quiet time. So far as regards the first half, 
there is mostly a Jull in buying, and an easing in prices of pig iron. 
In the latter haif the demand sets in fcr autumn delivery, and 
then prices move upward. There is no reason why this should fail 
to be the experience this year, especially when there has been 
more than usual doing in the first half of the month. German 
consumers have bought rather heavily during the last few days, 
not only for autumn, but also for spring delivery, and for the 
latter they have paid nearly as much as they give for prompt. 


Pig Iron Quotations. 


Anyone who needs No. 1 Cleveland pig iron has to pay 
rather dearly for it, there being scarcely any mads, while there is 
absolutely none in stock either with makersor in the public stores. 
Consumers who for some years have been able to buy No. 1 at 
ls. 64. per ton above No. 3 have now to give 5s. 6d to 6s. per 
ton more. The stoppage of the furnaces for a day, a few weeks 
ago, to allow the blast furnacemen to have their annual demon- 
stration, still affects the working of some of these furnaces so far 
as producing the higher qualities is concerned. Makers have no 
stock of No. 3, and all that is held is in Connal’s. The price of 
this quality most of this week has been 58s. 3d. per ton, but 
higher rates are expected when the autumn demand is in full 
swing. Nevertheless second-hands were taking 57s. 6d. per ton on 
Wednesday. There is no difficulty in getting the lower qualities, 
which lately have constituted a larger proportion of the output 
than has been known for years. No. 4 foundry is at 57s. 6d. ; and 
No. 4 forge at 57s. Very little mottled and white iron are now 
forthcoming. 


Hematite Pig Iron. 


The consumption of Kast Coast hematite pig iron is fully 
up to the production, and there is no stock either with makers or 
in Connal’s public stores. Thus the producers are in a position to 
keep up prices, and they are still unprepared to sell mixed 
numbers under 81s, 6d., but from second hands small lots might be 
got at Sls. Merchants, generally, have reduced the quotation for 
Rubio ore to 21s. per ton, c.i.f., Middlesbrough. 


Pig Iron Stocks. 


Makers hold no stock either of ordinary Cleveland or East 
Coast hematite pig iron, and there is none of the latter in Connal’s 
public stores, while the stock of ordinary Cleveland with Connal’s 
is being rapidly reduced. Connal’s held 750.000 tons in the spring 
of last year, 598,000 tons when the American demand sprang upin 
the autumn of last year, 538,000 tons at the commencement of this 
year, and now the quantity is but 205,608 tons, which shows a 
decrease of 14,912 tons this month. The stock at present consists 
of 196,646 tons of No. 3, and 8962 tons of other pig iron deliverable 
as standard. Next week there may be some increase in the stock, 
because most of the works on ‘leesside will be closed for the 
annual holidays which are given in Stockton race week. The 
situation as regards stocks is much better than anyone expected, 
especially as this is a period of the year when deliveries are 
generally slack. That, however, is not the case this year. 


Exports of Pig Iron. 


Exports, nothwithstanding the almost total cessation of 
deliveries to the United States, are very good this month; brisker, 
in fact, than were anticipated, and it is believed they will be 
exceedingly good over the autumn season. A cargo of 3800 tons 
of pig iron has been despatched from Middlesbrough to Baltimore 
this week in the steamer Mobile, but it was not ordinary Cleveland 
iron; it was spiegel and ferro-manganese. A steamer—the 
Twilight—is loading at Eston what is believed to be the last cargo 
of Cleveland pig iron that is due to American consumers. To 
Germany deliveries are very heavy. The total shipments of pig 
iron from the Cleveland district this month have reached 
60,829 tons, against 59,119 tons last month, 56,633 tons in August, 
1906, and 41,047 tons in August, 1905, all to 14th. 


Manufactured Iron and Steel. 


It must be reported that buying is very slow in most 
branches, and but for the fact that producers are well off for orders, 
prices would have to be brought down. Certainly the views of 
traders are not so optimistic as they were. Nevertheless the tine 
has not arrived when it is considered by the producers that quota- 
tions should be reduced. and they still ask £7 10s. for steel ship 
plates, £7 15s. for iron ship plates, £8 103. for steel boiler plates, 
£7 2:, 6d. for steel ship angles, £6 17s. 6d. for steel joists, £8 15s, 
for steel skeets, £8 for common iron bars, all less 24 per cent. 
f.o.t. Heavy steel rails are at £6 15s. net f.o.b. 


Shipbuilding. 

All reports from shipbuilders concur in stating that this 
branch of industry bas been quiet, so far as the distribution of 
fresh orders is concerned, and work is not so full at the shipyards 
as it has been for some years. Building berths are by no means 
all occupied now, and if business does not improve soon probably 
some of the yards will have to be closed on the completion of 
existing contracts. The dearth of orders is marked for cargo 
steamers, but those who build naval vessels and the big liners are 
well off. The slackness in the demand for tramp steamers can be 
well understood, when one takes into account the low freights, the 
dear coals, and the dearness of the new vessels themselves. The 








number of steamers in existence appears to be quite ample for 
doing the carrying trade of the world, and owners simply cannot 
afford to order more vessels, especially in face of the prediction 
that coal will not be cheaper next year, and it is far too dear now. 
Buyers cannot afford with such unsatisfac ory freights to pay 
14s. 6d. or 15s. per ton for bunker coals, which not so long ago 
they were able to get for 93. 6d. The outlook for shipbuilders 
cannot be described as encouraging, and slackness with them will 
detrimentally affect work at the steel manufactories, as well as the 
consumption of hematite iron. 


North-Eastern Railway Extensions. 

The directors, finding that it is becoming increasing!y 
difficult to deal wi‘ h the enormous traffic that has durirg recent 
years been developed on Teesside, have determined to spend 
£60,000 to £70,000 in increasing their sorting siding accommoda- 
tion between Thornaby and Newport, and establishing there a new 
mineral yard. The existing sorting sidings are equal to dealing 
with 1200 wagons at a time, but the thirty sidings to be added 
will afford room for 1500 more. The ‘‘hump” system will be 
adopted. 


Coal and Coke. 


The coal trade is in an unprecedentedly good condition ; 
probably there never was such a boom in progress as is now 
reported, and there is every reason to believe it will be even better 
when the autumn business is in full swing. Coal is very scarce, 
and some of the collieries have no more to sell for this year’s 
delivery, and can only quote for next year. Larze sales have been. 
made for 1908 execution, and contineuta! consumers especially are 
rushing in to buy, the upward movement having stimulated them. 
For best steam coals 16s. 3d. per ton, f o.b , must now be paid, 
while best gas coals are up to 15s., and unscreened bunkers to 
14s. 6d. and 15s. Gas coal for delivery over next year bas been 
sold at 13s 9d., f.o.b., which is 1s. 9d. more than the rate that 
ruled three months ago. No falling off in prices can be looked for 
when sellers are so well supplied with orders. The high prices are 
thus expected to continue for next year. Coke is rather stiffer in 
price, but has not improved to anythirg like the same extent as 
coal. Foundry coke is at 24s., f.o.b., and medium coke at 21s. per 
ton. delivered at the Middlesbrough furnaces. The coal-shipping 
trade of Hull has got into a very congested condition, and great 
delay is reported in loading the coal that is sent there *o be loaded. 
To relieve the condition, the North-Eastern Railway Company has 
agreed temporarily to charge such rates to the South and West 
Yorkshire coalowners as will allow of their shipping their coals at 
Middlesbrough Dock, where there is now pleaty of accommoda ion 
for coal-shipping, large cranes having been erected in the new part 
of the dock. 








NOTES FROM SCOTLAND. 


(from our own Correspondent.) 
The Warrant Market. 


THERE has been a somewhat unusual scarcity of cash 
warrants At the same time, from holiday and other causes, the 
demand has been small, so that business has b en generally within 
narrow limits. Operators have been ready to sell for delivery three 
months hence at a considerable reduction on current rates. Business 
has been done in Cleveland warrants at 57s. 3}d. to 57s. 9d. cash, at 
57s. 64. for delivery in one month, and 56s. 3d. three months. 
Scotch warrants have been nominally at 64s. 9d. to 65s., and 
standard foundry pig iron 56s. 6d. to 56s, 9d. per ton. 


The Position of Makers’ Iron. 


The demand for Scotch makers’ iron has suffered to a 
considerable extent from the English holidays, but a recovery in 
this branch is presently anticipated. It is generally believed now 
that the American demand has been nearly met for the present, 
with the exception of the quantities that are regularly sent by the 
liners. Canada has been a good customer, and is reported to be 
still in the market, and there has been a gooi demand for the 
Continent and the Colonies. The makers are producing rather 
more iron than at this time last year. and it is not believed that 
they are as yet adding materially, if at all, to their private stocks. 
In consequence of a report as to the realised net prices of pig 
iron during the three months ending Ju'y by the official 
accountant, an advance of 24 per cent. now takes place in the 
wages of blast furnacemen. Prices of makers’ iron are steady :— 
G.M.B., No. 1, is quoted at Glasgow 71s. 6d.; No. 3, 68s.; 


Govan and Monkland, Nos. 1, 72s.; Nous. 3, 69s ; Carnbroe, 
No. 1, 73s. 6d.; No. 3, 68s. 6d.; Clyde, No. 1, 75s. 6d; No. 3, 


70s. 64; Gartsherrie, No. 1, 76s.; No. 3, 71s.; Summerlee, 
No. 1, 79s.; No. 3, 723.; Calder, No. 1, 79s. 6d.; No. 3, 72s. 6d.; 
Langloan, No. 1, 80s.; No. 3, 75s.; Coltness, No. 1, 90s. 6d.; 
No. 3, 75s. 6d.; Glengarnock, at Ardrossan, No. 1, 76s.; No. 3, 
71s.; Eglinton, at Ardrossan or Troon, No. 1, 71s.; No. 8, 
68s.; Dalmellington, at Ayr, No. 1, 73s.; No. 3, 683.; Shotts, 
at Leith, No. 1, 77s. 6d.; No. 3, 72s. 6d.; Carron, at Grange- 
mouth, No. 1, 81s.; No. 3, 73s. per ton. 


The Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 5418 tons, against 4469 in the corresponding 
week of 1906. South America took 541 tons, Canada 475, Aus- 
tralia 318, Italy 300, Germany 270, India 176, Holland 165, United 
States 150, France 70, Belgium 20, other countries 449, the coast- 
wise shipments being 2485 tons, against 1823 in the same week of 
last year. The aggregate shipments of Scotch iron for the year 
to date are now 248,392 tous, showing an increase of 64,522 tons 
over the quantity despatched in the same period of last year. 
The arrivals of Cleveland pig iron at Grangemouth have been 
14,002 tons, an increase, compared with the corresponding week, 
of 4274 tons. 


The Hematite Trade. 

A firm of ironmasters in the Glasgow district is reported 
to have contracted for 50,000 tons of hematite ore from Spain, 
30,000 tons of which is to be delivered before 3lst December and 
the remaining 20,000 in the early part of next year. It is stated 
that the price of the first and larger quantity is to be 21s., and 
that of the second lot 20s. 6d. per ton. Steady imports of hema- 
tite have recently taken place in the Clyde, but the position of the 
hematite pig iron manufacture shows little change. There are at 
present 45 furnaces producing hematite in Scotland, being the 
same number as at this t me last year, and it is also interesting to 
note that one-half of the total output of pig iron in Scotland at 
present is hematite. The price of Scotch hematite is 82s. per ton 
for delivery at the West of Scotland steel works, while Cumberland 
hematite is quoted in the warrant market at 78s, 3d. per ton. 


Finished Iron and Steel. 


The makers of finished iron are reported to have st flicient 
orders to keep the works in full operation, but the fresh inquiry 
has been somewhat disappointing. It is hoped, however, that an 
improved demand may soon be experienced. The position of the 
steel trade is fairly satisfactory, but there is considerable room for 
improvement. Complaints are heard that shipbuilders’ inquiries 
are not so promising as could be desired. 


Shipbuilding Contracts. 


One or two fresh shipbuilding orders are reported as given 
out. One of these has been obtained by Messrs. Napier and 
Miller, of Old Kilpatrick, who have booked an order to construct 
for Messrs. Hugh Hogarth and Sons, of Glasgow, a steamer of 
7500 tons deadweight as anadiition to their well-known ‘‘ Baton” 
line of steamships. Scott’s Shipbuilding and Eaginzering Com- 
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pany, of Greenock, is commissioned to build a twin-screw yacht 
of 1400 tons, 238ft. long, 33ft. broad, and 12ft. 3in. in depth, for a 
New York gentleman. 


Prices of Burning Oils. 


The representatives of the Svotch oil trade have fixed the 
prices of burning oil for the season ending March 31st next, the 
rates to be the same as those for present delivery, namely, 64d. 
per gallon fur No 1 qualities, 6}d. for No. 2, and 6d. for special 
oils. Foreign oils are quoted at $d. to 4d. per galion above the 
prices just noted, it beiag understood that the quantity likely to 
be available in the coming season will be limited. 


The Coal Trade. 
There is an active demand for coal, especially in the 
shipping department, and the past week’s shipments show a 
marked increase, while business is being done at full recent quota- 
tions both for export and home use. Thecolliers threaten to strike 
unless they immediately receive a fifth advance of wages, but it is 
hoped a stoppage may be averted. The Conciliation Board will 
meet a few days hence to consider this fresh demand. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Advance -in Colliers’ Wages. 

THE Coalowners’ Committee of the Conciliation Board on 
Saturday, having before them an application from the colliers for 
an advance of 5 per cent., decided to grant it. This brings the 
wages up to 574 per cent. above the standard of 1879, or only 2} 
per cent below the maximum. According to authorities, the 
amount was scarcely justified, but in the face of the prosperous 
times in the coal trade it was decided not to resist the demand. 


The Boom in Coal. 

This continues, and, as ‘‘ Mabon” has remarked, it has a 
different aspect to booms generally. The present boom, he says, 
is brought about by the demand in connection with an all-round 
trade. Formerly booms have been due to industrial or political 
wars. He urged employers to use every effort to keep prices 
firm, and from being unduly rushed up, as such a policy would give 
competitors in other parts of the world an incentive to come in 
and capture a share of the trade. The selling price for the average 
jlarze, which includes all kinds, was 15s, 6-1ld., or an increase of 
10d.; for small, 93, 8-83d., or an increase of 8d. 


Welsh Coal for Natal. 

Natal for some time has been dependent upon its native 
sources, but it was stated on ‘Change this week that tenders invit- 
ing a supply up to 141,000 tons have been received for a supply 
over 1908. 


Large Coal Contracts. 

It is understood on ‘Change, Cardiff, that French buyers 
are prominent in the market. Amongst the leading, for which the 
late David Margamog was for many years an agent, is the Cie. 
Transatlantique, which usually contracts for over a quarter-million 
tons. This year it is estimated that certainly 300,000 will be 
required. The Admiralty, as usual, are large buyers, and Irish 
railways. 


Prevailing Contract Prices. 

All contracts represent higher prices, consequent upon 
the advanced quotations in the trade, and advances of 3s. 6d. to 
3s. 9d. may be regarded as the general extent for best Admiralty. 
As regards the Monmouthshire coal, contracts have been 
entered into for quantities up to 400,000 tons. Best Western, 
17s. 3d. tol7s. 9d., 183. 6d., 193, up to 20s.; Western Valley 
range up to 18s. 6d., and Eastern Valley up tol7s. Cambrian 
Ocean and Insoles Cymmer companies are well placed, 


Latest Quotations. 

At Cardiff mid-week the following ruled :—Best large 
steam, 21s. 6d. to 22s.; best seconds, 20s. to 20s. 6d.; ordinary 
seconds, 193, to 193. 6d.; drys, 17s, 9d. to 18s. 3d.; best washed 
nuts, 15s. 3d. to 15s. 6d.; seconds, 14s. to 14s, 3d. peas, 13s. 9d. 
to 14s. 3d.; seconds, 12s. 6d. to 13s.; best small steams, 13s. to 
13s. 6d.; best crdinaries, 12s. 9d. to 13s.; seconds, 12:. 6d. to 
12s. 9d.; best black vein, 19s. to 19s. 3d.; ordinary Western 
Valleys, 18s. 3d. to 18s. 9d.; best Eastern Valleys, 17s. to 17s. 6d.; 
seconds and others, 15s. 6d. to 16s. House coal, 19s. to 20s. 
No. 3 Rhondda, 21s.; No. 2 Rhondda, 15s, to 15s. 6d. Coke from 
20s. to 303 , as per quality. 


The Coal Trade Last Week. 


The coal shipped foreign from the Welsh ports last week 
totalled 472,764 tons, an increase on corresponding week last year 
of 108,008 tons. Out of this Cardiff shipped 348,226 tons, Newport 
48,682 tons, Swansea 55,675 tons, and Port Talbot 20,181 tons. 
Destinations: From Cardsff to Genoa 41,000 tons, River Plate 
35,500, and Port Said 33,000; Newport, 48,682 tons, Buenos Ayres 
heading the list. Swansea, 55,675 tons: San Francisco ¢0C0, and 
Rouen 5(00 tons. Port Talbot’s leading shipment was to 
Bordeaux. 


Patent Fuel. 

The trade is well and vigorously maintained, Cardiff 
prices 193, 6d. to 20s. This figure was also quoted at Newport, 
Swansea quotation 18s, to 18s. 6d. Last week Cardiff dispatched 
13,000 tons Valparaiso and Baku. Swansea 17,000 tons, out of 
which Venice took 6000, Newport 3800, principally to Iquique. 


Pitwood. 

Arrivals have fallen off, and the market continues firm, 
the latest statement being ‘‘ very firm.” Price, 23s. ex ship Cardiff 
or Newport. I am given to understand that price bas been 
paid for delivery over the next three months. 12,000 tons came 
in last week, 

Resumption of Work at Collieries. 

Complaints exist that many colliers have not returned to 
work, with the result that the output is lessened. Tis will re-act 
on prices, and will send figures up, At present they are stiffening, 
and buyers this week were anxious to purchase their requirements 
to the end of 1908. A good deal of forward business, says an 
authority, is being done. 


Freights. 

Market quiet, and little demand for tonnage ; brokers are 
hopeful that things will improve shortly. Local docks are well 
co with tonnage, and there is difficulty in obtaining loading 

erths. 


Outside Iron and Steel Supplies. 


It cannot pass unnoticed that of late there has been an 
increased import of supplies from various quarters. During the 
present week a cargo of pig iron has come to Newport from 
Barrow, four from Workington, one from Whitehaven, 2000 tons 
steel sheet bars from Bilbao, with various cargoes of ore from 
Bilbao and Caen; while Swansea has imported crop ends from 









ings and scrap steel from Copenhagen, and 1200 tons pig from 
Grimsby. 


The Iron and Steel Trade. 


The holidays have told severely upon most of the works, 
At Dowlais furnaces were busy, and the néw plant was vigorously 
attended to, but in other respects the mills dia little. ‘Lhis was 
the case generally. As the outlook remains much the same, it 
is generally expected that a good resumption of work is likely. 
At Swansea Metal Exchange, mid-week, the following quota- 
tions were given :— Pig iron; Hematite mixed numbers, 78s. 44d. ; 
Middlesbrough, 57s, 5d.; Scotch, 65s.; Welsh hematite, 85s, to 
86s. Siemens and Bessemer steel bars remain at £6 5s. Rails 
are at £6 lds. for heavy, £7 5s, to £7 7s. 6d. light. Iron ore 
imports are coming in strong. Last week Cardiff received 22,000 
tons, Newport 11,000, and Swansea 1000. Newport also received 
1000 tons German steel, and shipped 300 tons steel. 


Tin-plate. 
Last week Swansea shipped 84,203 boxes, received from 
works 50,552 boxes, and now holds stocks to the extent of 88,006 
boxes. Newport shipped to the Far East 200 tens of tin-plates, 
260 tons of galvanised sheets, and 50 tons of black plates. 
Swansea’s shipments included 3600 tons of tin-plates, New York 
taking 690 tons, Galatz 400 tons ; 1200 tons of black plates were 
also shipped in small lots. Prices remain much the same :—Ordi- 
nary tin-plates, 14s, 104d.; ternes, 263. 6d.; C.A. roofing sheets, 
£11 10s. per ton; big sheets for galvanising, £11 15s.; finished 
black plates, £11 5s. to £11 10s.; galvanised sheets, 24 gauge, 
£14 to £14 2s. 61.; block tin, £168 103. Other quotations :— 
Copper, £78 ; lead, £20 10s.; spelter, £22 ; silver, 2s. 7}0d. per oz. 
Iron ore, Newport and Cardiff :— Rubio, 20s. to 20s. 3d.; Almeria, 
ge to 20s. Holidays have affected all industries. Prospects 
good. 


Anthracite. 

Business remains good, prices firm, and tho’ 
has been affected considerably by the holidays, the prevailing 
condition is satisfactory. Latest quotations, Swansea : Best malt- 
ing, large, 26s. to 27s. 6d.; second malting, 253. 6d. to 26s. 6d.; 
big vein, 24s. 6d. to 24s. 6d.; red vein, up to 17s.; machine made 
cobbles, 233. to 24:.; nuts, 26s, 6d. to 28s.; peas, 15s. to 16s; 
rubbly culm, 9s. 6d.; duff, 6s. to 6s. 6d. Other quotations: 
Steam coal, best large, 19s. 6d. to 20s. 6d.; seconds, 16s. to 17s, 6d.; 
bunkers, 123 to 13s.; small, 10s. 6d. to lls. 6d. House coal : 
No. 3 Rhondda, 19s. to 20s.; through, 14s. to 15s, small, 11s, 6d. 
to 1: 
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NOTES FROM GERMANY, 
(From our own Correspondent.) 


From Rheinland-Westphalia. 


Ir is difficult to give an accurate account of the present 
condition in the iron and steel trade, for the reports received from 
the larger establishments are favourable, and the figures published 
by the Steel Convention are certainly satisfactory, but the smaller 
establishments all complain of a downward tendency in prices and 
of a want of fresh work. Ona the pig iron market demand has con- 
tinued active, and consumers urge for a speedy delivery of their 
contracts, which were mostly placed some time ago. Fresh work 
is coming in but slowly ; only iron for steel making is in strong 
request. Quietness prevails in the scrap iron business ; consump- 
tion is large, but stocks, too, are very heavy. Quotations for 
inferior qualities are tluctuating, while best sorts of scrap iron have 
met with a slight advance in price. In semi-finished steel plenty 
of fresh work is reported to have beea booked. From April Ist, 
1906, to March 3lst of present year, the total deliveries in semi- 
finished steel are stated by the Steel Convention to have been 
1,795,328 t., against 1,996,779 t. in the same period last year, 
which is equal to a decrease of 201,451 t. Of the total deliveries 
81-57 per cent. fall to inland, and 18-43 per cent. to foreign con- 
sumption, against 72-61 per cent., and 27-39 per cent. in the same 
period the year before. The total sales in sectional iron, from 
April, 1906, to March, 1907, were 1,928,232 t. against 1,739,715 t. 
in the same period the year before ; 74-44 per cent. fall to inland, 
and 73-27 per cent. to foreign consumption. Deliveries in railway 
material, during the period above mentioned, have been 2,033,237 t., 
against 1,735,344 t. in the year before, which is equal to a rise of 
297,893 t.; 67-06 per cent. fall to inland, and 32-94 per cent. to 
foreign consumption, against 66-73 per cent., and 33-27 per cent. 
in 1905. Deliveries in semi-finished steel for the present year 
have been 136,942 t. against 130,363 t. to the end of May, 
1906, and 156,869 t. in June, 1906 ; in railway material 200,124 t., 
against 183,916 t. in May, and against 148,165 t. in June, 1906, and 
in sectional iron 177,597 t., against 175,026 t. in May, and 176,457 t. 
in June, 1906. In railway material numerous orders have come in 
lately, and six months is the term of delivery usually asked. The 
girder trade is expected to revive after the recent prolongation 
of the Girder Union. A sort of stagnation prevails in the bar 
trade ; the business done is small, and for immediate delivery 
dealers hold back with larger purchases, and there is no enterprising 
spirit whatever among consumers. Bars in basic are especially 
languid, while iron bars have been in moderately good request. 
A fairly satisfactory condition prevails in the hoop trade, the mills 
being provided with work for some months. There was just a 
slight improvement in the plate trade last week, and some con- 
tracts of weight are reported to be pending. In sheets, however, 
a failing off in demand, and a generally weakening tendency must 
be stated to have taken place. Nothing of interest can be related 
of the wire trade, employment being satisfactory both in drawn 
wire and in wire rods. The machine and boilermaking establish- 
ments are well occupied, but there is much underquoting going 
on, and quotations, therefore, leave room for improvement. 
Government orders recently booked secure employment to the 
shops for months to come. 


Coal in Germany. 

The demand of consumers and dealers has been less 
vigorous in Rheinland-Westphalia than previously, and require- 
ments can be covered more easily now, the raised output of the 
last two months having caused an increase ip supplies. Besides, 
some rolling mills are reported to have reduced their consumption 
in coal. There is much firmness shown in the Silesian coal busi- 
ness, steam coal being very strongly inquired for, with the result 
that quotations have stiffened. Coal for coke making is very 
scarce ; coke is too, the inquiry increasing from week to week. 


Austria-Hungary. 

The demand for iron and steel has been strong, and em- 
ployment is regular in the principal trades. The orders booked 
secure satisfactory occupation for some weeks. The Austro- 
Hungarian coal industry remains satisfactory as before ; the pits 
have to exert themselves to the utmost to meet the requirements of 
consumers. 


Weakening Tone in Belgium. 

Compared with last month a further downward movement 
could be felt in the Belgian iron industry. Official quotations 
during the last three months have been steadily decreasing ; for 
finished iron, with the exception of rails and girders, the decrease 
in price is about 2-50f. p.t. for home and foreign sales. The gain 
is but small at the majority of the works, and some establishments, 
such as the plate mills, are said to have been working with a loss. 
In consequence of this a request has been submitted to the 
Comptoir des Aciéries to reduce the prices for semi-finished steel. 
Extreme firmness continues to prevail on the Belgian coal market, 


———— 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 7th, 


SoME large orders have been placed for stee! during the past 
week, The long-pending, order for the Elison steel plant for 
10,000 tons has been placed. The Southern Railway has placed 
an order for 16,000 tons structural material, mostly for bridges 
and terminal work. An order for 7000 tons for such materia) {,, 
be used in the construction of piers in this city was placed. The 
pipe manufacturers have been large buyers during the past few 
days, and very large contracts have been placed. ‘There is also a 
little greater activity in foundry and forge irons, but the pressure 
is for iron intended to cover new busivess secured. A number of 
furnaces have changed from basic to Bessemer ores, in view of the 
larger sales made of the latter product. Large contracts have 
been placed for open-hearth steel at a price not far from 30 dols 
St. Louis steel requirements are quite important at this time. 
Private enterprises are calling for much steel for buildings, and t}e 
railroads have a number of schemes calling for fabricated stew). 
Orders have been placed for 4000 tons rails for local trolley line 
with instructions for quick delivery. Large structural contracts 
for local requirements, involving partly the construction of stee! 
sheds along the water front, are soon to be placed. The reports 
from branch agencies of the larger steel making concerns are «|| 
of a somewhat more encouraging nature. 

Crude iron has reached a lower level, but only moderate sa|s 
are being made, as measured by tho volume of business transacty 
two months ago. Textile machinery makers and builders «f 
steam pumps will contract for 15,000 tons special brands befor. 
the end of the week. Southern furnaces have gathered in soms 
business at the lower level of prices, but prices are not low enoug); 
to sell Southern iron in this city. Machinery is doing well, and 
the larger engineering plants are hearing of large requirements, 
Coke is temporarily dull, as most large consumers have their yards 
fall, and future needs are pretty well covered by contracts, 

Copper has suffered a steady decline during the past week, 
amounting to / cent. Some large interests have been forcing sale:. 
Some developments are promised in copper, which will, it 1s said, 
correct the present declining tendency, but just how this difficult 
proposition is to be approached does not appear. 

Tin has weakened under London pressure. 

Lead is also fractionally weaker. August lead is 5-10, 








CATALOGUES. 


W. A. FELL, Windermere.—‘‘ Modern Wood-turning Machinery 
is the title of List 9 issued from the above maker. The contents 
include saw benches, spoke and handle machines, gauge-turning 
lathes, boring and drilling machines, hand turner’s lathe, smaii 
screwing machine, blocking and dowelling saws, and twist and shell- 
boring bits. 

THOMAS ROBINSON AND Son, Limited, Rochdale.—Section VII! 
of Catalogue Series 8 contains particulars and high-class illustra. 
tions of miscellaneous machines, such as dovetailing and box - 
making machines, lathes and rounding machines, copying lathes, 
polishing machines, trenching, recessing, grooving and moulding 
machines, 

Harpy Patent Pick Company, Limited, Sheftield.—Two recent 
pamphlets issued by this firm deal with Hardy coal cutters and 
hammer drills, and Hardy rock drills fur mines and quarries, driven 
by steam or compressed air. The salient feature of the new 
‘* Little Hardy” rock drill is the construction of tke circular dis- 
tributing valve, which is operated by live air or steam fed to the 
end valve pistons by special ports in constant communication with 
the main inlet, There are no tappets or other mechanical connec- 
tions. 

MIRRLEES WATSON Company, Limited, Scotland-street, Glasgow. 
—This catalogue on sugar machinery treats especially upou 
multiple-effet evaporators. The Hagemann triple-effet evapo- 
rator 1s shown in section, which is becoming widely used. ‘I'he 
chief features are :—(1) Special distribution of steam or vapour in 
each calandria by battle plates ; the tube holes ia these are slightly 
larger than the tubes passing through them, thus ensuring a 
thorough distribution of steam amongst the tubes. (2) Auto- 
matic regulation of the flow of liquor between each vessel by a 
special trap arrangement. (3) Floor space occupied is less than 
the standard type. ‘Lhe book is very tastefully produced. 

HaNs RENOLD, Limited, Brook-street, Manchester.—This firm’s 
latest catalogue deals with the Renold patent silent. chain and 
sprockets for high-speed driving. The improved bearing chain is 
now the standard type. By the use of bushings, which are fixed 
in the plates and bear on the studs, the wearing surface in a given 
width is increased, better disposed, and more durable. In the 
older chains the plates bear alternately on the studs, and the 
wearing surface on each side is only half the stud length. The 
improved bearing extends the whole length of the stud, and the 
wearing surface 1s practically doubled. The catalogue gives some 
valuable hints upon the choice and laying out of this gearing, and 
there are illustrations and particulars of the many applications to 
which it has been put. - 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr, F, H. Preece has opened an office at 27, Clement’s-lane, 
E.C,, where he proposes to practise as agent and engineer for 
mechanical, steam, and electrical plant. 











AccorDING to statistics published by the American Iron 
and Steel Association, there were manufactured in the United 
States in 1906 25,307,191 tons of pig iron, an increase of 2,314,811 
tons, compared with 1905. From 75 to 80 per cent, of the pig iron 
is made from lake ores, 


ConTRACctTs.— Higginbottom and Mannock, Limited, of West 
Gorton, Manchester, have received an order for twelve 30-cwt. 
electric jib cranes, for the roofs of the new warehouses at Avon- 
mouth Dock, Bristol.—Ed. Bennis and Co., Limited, have received 
orders for coal and ash-handling plant, &c., from Burnyeat, Brown 
and Co., and for mechanical stokers, &c., from Stringer and 
Jagger, Jonas Colver, Limited, Clayton, Son and Co., Limited, 
Greenwood and Batley, and the Rochdale Corporation.—The 
Société Anonyme d’Electricité Rag. Carlo Zanchi et Cie., of Ber- 
gamo, have placed with the Société Anonyme Westinghouse, of 
Le Havre, an order for the complete installation of a generating 
station. The equipment will include a Westinghouse turbo- 
alternating set, of 1250-kilowatt capacity at 7500 volts, with 
Westinghouse-Leblanc condenser, a Belliss and Morcom steam 
engine, and Westinghouse 600 alternator, with Westinghouse- 
Lebianc condenser and switchboard. The boilers will be supplied 
by Babcock and Wilcox. The Westinghouse firm has also secured 
a contract from the city of Milan tor the supply of a 3500- 
kilowatt 8650-volt turbo-generator, with condenser.—A new steam 
fire engine has been delivered by Messrs. Merryweather and Sons 
for use at the Doncaster works of the Great Northern Railway.— 
Messrs. Meldrum Brothers, Timperley, Manchester, have just 
received an order for one of their destructors from the Exmouth 
Urban District Council. 








Newcastle, a cargo of pig from Whitehaven, one of steel turn- 





the demand for all sorts of fuel being vigorous. 
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BRITISH PATENT SPECIFICATIONS, 
Selected and Abridged by JAMES D. ROOTS, M.I.Mech. EL. 





When an invention is communicated Srom abroad the name and address of 
the Communicator is prented in italics. Yates 1 ; 
When the abridgment is not illustrated the Specification is without drawings. 
Copies of Specifi may be obt d at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The frat date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the pt of the let 
specification. ; , ae 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 
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STEAM ENGINES AND BOILERS. 


9 631. October 24th, 1906.—IMPROVEMENTS IN SUPERHEATERS 

yor STEAM GENERATORS AND THE LIKE, John Wild, Derker- 
street, Oldham; Luke Crabtree, Lea Grange, Blackley, near 
Manchester; and Thomas M. Anderson, 103, Union-street, 
Oldham. 

This invention has for its object the construction of efficient 
superheaters for steam generators, and comprises the combination 
with heating tubes having a flat coil or like formation, of inlet and 
outlet headers, arranged in the opposite flue walls at the rear of 
the boiler, drainage tubes being connected to the lower ends of the 
headers. There are two figures. Fig. 1 is a sectional plan. In 
the application of the invention toa boiler of Lancashire or Cornish 
type, a pair of headers « and } are arranged in the opposite walls 
of the flue ¢ at the rear of the boiler d, where they are protected 
from excessive heat. Each header consists preferably of a pipe or 
cylinder of a square or rectangular cross section. Between the 
headers a and / are placed the heating tubes ¢, each tube being 
preferably of sufficient length to extend at least three times from 
header to header in the known flat coil or serpentine formation. 
The tube ends are jxinted to the inner faces cf the headers. 
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Tool holes and sight apertures are provided in the outer faces of 
the headers, such apertures being closed by screw cover pieces f 
or equivalent ordinary devices for that purpose. For the drainage 
of the headers a and /, and also of the heating tubes « connected 
thereto, a drainage tube is arranged in connection with the lower 
end of each header. The drainage tubes extend to the front of 
the boiler, where the two headers are connected by tubes to a 
common drainage tube 4. For the regulation of the extent of the 
superheating of the steam, which is passed from the boiler through 
the superheating apparatus, suitably arranged dampers of ordinary 
form are provided that may be readily adjusted to control the 
quantity of hot gases allowed to impinge upon the heating tubes 

The header b at one side of the flue ¢ serves as the inlet for the 
saturated steam from the boiler, whilst the opposite header a 
serves as the outlet for the steam after superheating, the steain 
heing conducted to and from the respective headers by pipes ¢ and 
j.—July 7th, 1907. 


TURBINES. 

1906.—IMPROVEMENTS IN Liqvip SEAL 
TURBINES AND OTHER PUR- 
Works, Loughborough, 


19,248. August 28th, 
GLANDS FOR FLUID-PRESSURE 
POSES, William Chilton, Falcon 





N°19,24.8, 


This invention relates to improvements in glands for fluid- 
pressure turbines and other apparatus, in which it is desired to 
effectually prevent leakage of fluid between a stationary and a 
revilving element from one side of such stationary element to 
another. Liquid seals of this character are now well known, compris- 
ing essentially a rotating part, fitted with vanes adapted to act 
centrifugally upon the liquid and cause it to assume a ring-like 
form in the space between the stator and rotor which it is desired 
to render fluid-tight. There are two figures. Fig. 1 is a part- 
sectional elevation of a portion of one end of a steam turbine 
spindle and casing, showing the improved gland applied ; 1 is a 
dise secured upon the rotary turbine spindle 2, and formed with 
vanes 3 and 4 is an annular channel formed in the casing 4¢ of the 
turbine, and in which the dise 1 is arranged to rotate. The vanes 
3 are shown as ribs on that face of the disc which is adjacent to 
the interior of the turbine casing. Both faces may be provided 
with such vanes if desired: These vanes may be of any con- 
venient number, spaced equidistantly around the disc. The vanes 
do not extend through the periphery of the disc, but merge gradu- 
ally towards the surface of the disc at their outer extremities. 
Upon the rim 5 of the disc are formed a number of encircling 
fins or collars 6 to constitute the labyrinth packing before referred 
to. Water for the purpose of effecting the seal is introduced con- 
tinuously from a suitable source and at a predetermined rate of 
flow through an inlet 7, whilst the discharge takes place primarily 
through the outlet 8 into the interior of the turbine casing, any 
slight excess of water supplied being allowed to overflow the edge 
4” of the casing into the interior of the turbine casing. To pre- 
vent water dripping or being splashed to the exterior of the 
casing, a ring 9 may be provided, having a lip or circum- 
ferential channel 10, which co-acts with an annular groove 11 in 
the disc 1, formed by dishing the latter. When water is supplied 
to the channel 4 through the inlet 7, it is encountered by the 
vanes 3 or equivalent of the disc 1, so that it will be positively 
caused to revolve at, or approximately at, the same speed as the 
disc, and in so revolving forms a riog or annulus of water, which 
is maintained centrifugally within the space between each face and 
the periphery of the dise and the corresponding walls or surfaces 
of the channel 4.—Jw/y 17th, 1907. 


ELECTRICAL APPARATUS. 


28,125. December 10th, 1906.—IMPROVEMENTS IN WIRELESS 
TELEPHONY, Lee de Forest, 42, Broadway, New York, U.S.A.— 
Date under International Convention, December 22nd, 1905. 

This invention relates to wireless telephone systems for trans- 
mitting and receiving vocal or other sounds, including articulate 
speech, by electro-magnetic waves. The object of this invention 
is to produce a wireless telephone or aérophone, in which a resist- 
ance device is varied by and in accordance with the air vibrations, 
accompanying vocal or other sounds, and thereby correspondingly 
varies the amplitude of continuously transmitted trains of electro- 
magnetic waves, and in which the waves, so varied as to ampli- 
tude, develop in a receiving system electrical oscillations corre- 
spondingly varied, and thereby correspondingly vary the amplitude 
of the current in a telephone receiver. There are four figures. 

Fig. 2 is a diagram of an atérophone transmitting system. Gisa 

high-frequency alternating current generator producing at least 

750 cycles per second, and preferably the frequency of the gene- 

rator should be as high as can conveniently and commercially be 

produced. The generator G energises the oscillating circuit C 5 L 

directly. The transformer I may, however, be interposed between 

the circuit and generator for appropriately varying the difference 
of potential impressed upon the condenser C by the generator. 

By means cf the adjustable connections of the oscillating circuit 

and antennie A with the inductance L the natural periods of the 
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antenre and circuit may be brought into agreement. 
| sents a resistance device of a suitable character, which is adapted 

to be controlled by the vibrations of the air accompanying vocal or 
| other sounds, including articulate speech. 
more conducting by the addition of sodium salts or other suitable 
salts, 
in the system near the earth connection, because at such points 
the current in the system is near its maximum value and the 
potential is near its minimum value. 
ing concentrating device may be used, as the megaphone M. 


Fig.2. 
F repre- 


F is a flame made 


The variable resistance device may best be placed at points 


Any suitable sound-amplify- 
The 




















Leicestershire; John McKenzie Newton, 51, Park-road, 
Loughborough, Leicestershire; and the Brush Electrical 
Engineering Company, Limited, Victoria Works, Belvedere- 
road, Lambeth, London. 





generators G charge the condensers C a sufficient number of times 
per second to create in the oscillating circuits S C L electrical 
oscillations having a spark frequency higher than the more essen- 
tial frequencies which make up the complex voice waves, and 
oscillations resolt in the radiation from the antenn:e of the electro- 
magnetic waves having similar spark frequency. The electro- 
magnetic waves develop oscillations in a receiving antenna of any 
suitable type, and thereby produce in a local telephone circuit, 
which in the usual manner may be associated with an oscillation 
detector, a current varying at a rate to the spark frequency of the 
transmitted waves. The effect of the varying current, which in 
the usual manner may be included in the local telephone circuit, 
depends, of course, upon the rate of variation of the current.— 
July Vith,, 1907. 


GAS PRODUCERS. 


24,666. November 3rd, 1906.—IMPROVEMENTS IN GAS PRODUCERS, 
Charles L, Armstrong, Monticello Hot-l, St. Louis, Missouri, 
U.S.A, 

This invention relates to down draught gas producers of the 
type in which the producer generates its own steam, which, after 
being mixed with air, is led on to the top of and through the fuel 
inthe grate, There are four figures. Fig. 1 is a middle vertical 
section taken through the producer. . A special feature of the 
device isa pressure in the upper part of the generator produced 
by the introduction of steam mixed with air in a suitable propor- 
tion. One effect of this pressure is to produce a downward current 
or flow of the intermixed steam and air, and thus to facilitate the 
expulsion of gas through and from the lower portion of the 





designed for conversion into gas and maintain continuity and 
homogeneity in the bed within which partial combustion and the 
accompanying gasification take place. still more important 
effect is to promote union of carbon and oxygen molecules by con- 
densation, and thus to increase the formation of carbon mon-oxide 
CO and the keeping of carbon dioxide CO, down toa minimum. 
The downward passage of the gas and steam and air mixture 
through the mass of incandescent carbon results, too, in a complete 
elimination from the charge of all tar products, their disappear- 
ance resulting from the destructive distillation and incomplete 
combustion to which they are subjected in such passage, the pro- 
ducts of such distillation combining with the gases of the solid 
portions of the charge and conjointly escaping from the bottom of 
the producer. 1 a the outer metal shell of the producer 
and generator, and 2 the inner fire-brick lining thereof. The 
generator rests on a lower annular header 3, and is sur- 
mounted by a similar header 4, the two being connected by 
the circulating tubes 5, of which there may be any namber. 
The header 3 is spanned by a series of water tubes 6, which 
open ‘into the header 3, their opposite ends being supported 
in the formations 3! on the inner wall of the header to ensure 
better support. The tubes 6 serve asa water-tube grate for the 
support of the charge or bed of fuel F. Formed in the header 3 
below the grate is a clinker door D. The walls of the shell 1 are 
extended below the water-tube grate forming an ash-pit P at the 
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bottom of which is disposed a conical hopper 7, which direc‘s the 
ashes into a basin of water W, the water making a seal with 
the walls of the hopper 7, and preventing the escape of gases, and 
at the same time cooling the ashes. The top of the producer is 
closed by a lid 10, having a central feed opening normally closed 
by a bell 11, the latter being suspended from a link 12 at the end 
of the short arm of a lever 13. The lever 13 is mounted in the 
wall of a feed hopper 14, into which the fuel is first introduced, 
the bell being afterwards lowered sufficiently to allow the charge 
to run down its inclined sides and become deposited in a ring 
within the combustion chamber of the generator. Leading from 
the top of the header 4 is a curved steam pipe 15, which discharges 
into the combustion chamber above the charge, the pipe being 
provided with a valve-controlled nozzle which directs a jet of steam 
through the pipe into the furnace. The walls of the pipe have 
valve-controlled perforations for air, which mingles with the steam, 
the pressure of the combined currents driving the gases, which 
have accumulated above the fuel, throughthe latter, and toward the 
grate. By the time the ashes have reached the ash-pit, the current 
in the pipe 9 draws the gases toward the point of consumption, any 
solid particles mechanically carried over with the gases impinging 
against the vertical walls of the depending tube 8, the sudden 
arrest of such particles causing them to drop through the tube into 
the water trap or basin. When the gases have been expelled from 
the mass the steam may be shut off by seating the steam valve 18, 
and the air may be shut off by c:osing the sliding air valve 1S!, as 
is obvious.—Ju/y 17th, 1907. 


ROAD MOTOR VEHICLES. 


20,438, September 14th, 1906.—IMPROVEMENTS IN AND RELATING 
TO THE DRIVING MECHANISM OF Motor VEHICLES. Edmund 
E. Bentall, and George C. Bingham, both of Heybridge, 
Maldon, Essex. 

This invention relates to that class of driving mechanism of 

motor vehicles where ia the differential gear on the live driving 

axle is coupled by a driving shaft to the change-speed gear, and 
has for its object so to construct and arrange such mechanism that 





Fig. 2. 


a rigid driving shaft may be employed, and the whole mechanism 
will be free to rise and fall or turn as the vehicle springs give 
either together or separately. Hitherto, where a separate class of 
gearing has been employed, it has been usual to connect the 
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forward end of the central framing or casing extending from the 
rear driving axle by a universal joint to the chassis, and to provide 
a similar joint in the driving snaft, while in other cases this con- 





generator. A more important effect is to condense the material 





nection has been effected through a pivoted swivel ring, and the 
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change-speed gear has been combined with the differential gear, 
and the whole so arranged that the weight is mainly borne by the 
rear driving axle. There are four figures. Fig. 2 is a plan of the 
motor car chassis, Fig. 4 is a plan of the pivotal connections on 
an enlarged scale. The gear box « and the propeller shaft casing 
), the differential or other connecting gear casing ¢, and the live 
driving wheel axle casing d, are rigidly connected, and, where 
desired, strengthened by stay rods, such ase. The front end a! of 
the gear box a is pivoted to a bracket 7 on thecar frame by a loose 
collar g held in position by a nut ’, and provided with trunnions 
g journalled in bearings ¢ secured to the bracket, while the engine 
shaft / is provided with a universal joint m working in unison with 
such pivoted swivel support that the whole mechanism may rise or 
fall _or turn to give free play to the vehicle springs.—J1/y 17th, 





PUMPS. 


19,942.—September 7th, 1906.—-IMpROVEMENTS IN RoraRy Pumps, 
Harry BR. Comly, 920, Fifth-street, San Diego, California, 
U.S.A. 
This invention relates to rotary pumps wherein an excentrically 
mounted cylindrical piston rotates in a cylinder and co-operates 
with a sliding abutment. There are six figures. Fig. 1 is an end 
view of the improved pump. Fig. 4isa vertical section. A hollow 
eylinder A is arranged horizontally and supported upon a pedestal 
A cylindrical piston B is arranged within the cylinder A, and 
mounted excentrically upon a shaft C, which has its bearings in 
the ends of the cylinder and is concentric therewith. Upon the 
shaft C, exteriorly to the heads of the cylinder A, are keyed cams 
D, the same being practically discs arranged excentrically upon 
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the shaft. A frame E, forming three sides of a rectangle, is 
arranged in connection with the cylinder A, so that its side por- 
tions are parallel and contiguous to the ends of the cylinder. The 
side portions or arms of this frame E are provided with loops which 
are practically rectangles. The shaft C passes through the open- 
ings in these loops, which thus allow the frame E to be reciprocated 
without contact with the shaft. Each side member or arm of the 
frame E is provided with two stub axles or journals ¢! ¢!, upon 
which are journaled discs or wheels F. The distance between the 
peripheries of each pair of wheels F is the same as the diameter of 
the cams D, and the cams thus work in contact with the wheels F. 
It is apparent that, if the shaft C be rotated, the cams D will reci- 
procate the frame E horizontally. The frame is guided in its 
movement by the flanges or ribs «!, which are attached to and 
preferably cast integrally with the ends of the cylinder A. The 
cylinder A is provided on one side with an induction port G and 
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Fig.4. 


an eduction portG!. The ports proper extend about two-thirds of 
the length of the cylinder, and are provided with flaring tubular 
mouths that project in opposite directions vertically. A sliding 
abutment or cut-off H is arranged between these ports. The inner 
sides of the tubular passages constituting the ports G G! are 
formed parallel, and separated by a space equally or slightly 
exceeding the thickness of the sliding abutment H. The device 
H! is pivotally connected with the sliding abutment or cut-off H, 
it being held in a recess formed in the inner end of the abutment, 
the same being slightly more than a semi-circle, so as to hold the 
device with due security, while permitting it to oscillate freely. 
It is apparent that as the piston B rotates it changes the position 
in the cylinder, so that the device H! cants or shifts gradually 
from one angle to another, and always remains in perfect contact 
with the piston, so that the passage of water from one side to the 
other of — is effectually prevented at that pcint.— 
July ith, 1907. 


20,644. September 17th, 1906.—ImPpROVEMENTS 
CENTRIFUGAL Pumps, William 0O. Webber, 
buildings, Boston, Marsachusetts, U.S.A, 

This invention relates to compound centrifugal pumps, Various 
attempts have been made in pumps of this class to balance the end 
thrusts upon the impellers, but the arrangements have been such 
that the inventor believes thatcomplete balancing or neutralisation 
has not been obtained. The object of this invention is to provide 

a compound centrifugal pump in which the end thrusts upon the 

impellers are perfectly balanced. There are two figures. Fig. 1 

is a half sectional elevation of a tour-stage pump constructed 

according to this invention. A is a cylindrical outer casing of a 

pump provided with the water passages a a? «* at and discharge 

outlet. This cylindrical casing is closed at one end by the inlet 
head B, which is bolted to the cylindrical outer casing A by the 
holts >, This inlet head has an inlet passage way 1), and is pro- 
vided with a stuffing-box /*, The opposite end of the main casing 
is closed by the head C, which is securei to the main casing A by 
the bolts -, and is provided with acap c! integral therewith, which 
covers the end of the shaft D ; also with a water passage ¢2. The 
action is as follows:—The shaft D being set in revolution, 
water enters the inlet passage way /)|, passes into the first disc H, 
and is thrown out through the passage way / by the action of the 
blades of the disc. The water thus thrown from the first disc 
passes up through the passage way « in the outer casing A in the 
direction shown by the arrows, enters the passage way c? of the 
cover C in which it is maintained at certain pressure and 
velocity by the centrifugal action of the disc H. It is thus 


IN COMPOUND 
432, Hechange- 


received under pressure and velocity by the second disc K, 


into the annular passage way a®, thence through the passage 
way / to the third disc I, where it is still further increased 
in pressure, passing through the passage way (of the disc I into 
the passage way «’ of the outer casing A, thence by the small 
passage way fof this disc through the whirlpool space /', and is 


N° 20,644 BS pe 
me 


at 


7-y 
a® 









































Fig.1. 


finally delivered into the annular outlet chamber a+ under its maxi- 
mum pressure, and is thence discharged through the delivery 
passage way to the discharge piping. By this combination the 
pump will be in complete balance, free from end thrust at all 
heights and velocities of discharges.—J/«/y 17th, 1907. 


24,303. October 31st, 1906.—AN IMPROVED TRIPLE-ACTING 
DOUBLE-PLUNGER Pump, George H. Turner, 240, Lordship- 
lane, East Dulwich, London. 

This invention relates to an improved form of that type of 
pump, in which two pistons are adapted to move in unison to and 
from each other alternately and to work in combination with 
passages and suction and delivery valves common to both cylinders 
of the pump, the pistons being operated by a pair of connecting- 
rods pivoted respectively above and below the centre, upon which 
an operating lever rocks. There are three figures. Fig. 1 isa 

section. A pair of pistons 1 move in the pump cylinder 2 

alternately to and from each other, A common inlet 3 supplies 

the liquid to the end suction valves 4 and the central suction valve 


5. In the same manner an cutlet 6 is common to the end delivery 
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valves 7 aad the central delivery valve 8. The size of the central 
suction valve 5 and central delivery valve is increased to such an 
extent as compared with the end valves, that they will deliver the 
same quantity of liquid as each pair of end valves together. A 
lever is pivoted to the cylinder casing, carrying a pair of connect- 
ing-rods attached respectively to the ends of the piston spindles 
12. These piston spindles are supported by suitable bearings, if it 
is found necessary to support them against the thrust of the con- 
necting-rods. When the handle or lever is moved in one direction 
the pistons 1 will be drawn apart, and suction will take place 
through the central suction valve 5, while liquid will be delivered 
through the end delisery valves 7. When, however, the lever is 
moved in the other direction, the pistons 1 will be brought 
together, and suction will take place through the end suction 
valves 4, while liquid will be delivered through the central delivery 
valve 8. In this manner is obtained a convenient and simple 
double-acting pump, from which a constant supply of liquid can be 
obtained. The valves are mounted in removable plates 15, so that 
should it be desired to renew a set of valves for any reason, the 
plate carrying the worn set may be removed and replaced by 
another plate carrying a new set cf valves.—Ju/y 17th, 1907. 
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From the United States Patent-office Oficial Gazette. 





858,170. HicH BuiLpine, J. Gernaert, Brussels, Belginm.—Filed 
April 26th, 1206. 


We give this as a curiosity. The drawing showsa gigantic arch, 





in which are constructed a multitude of flats or offices, The con- 
templated proportions of the structure may be gathered from the 
normal buildings introduced for the sake of comparison, There 
are three claims. 


858,205. STEAM TURBINE, C. A. 
England—Filed July 12th, 1906. 
There are seven claims; the fourth adequately describes the 
nature of the invention. In a turbine of the axial flow type, 
means for maintaining the predetermined clearances at the pack- 


Parsons, Newcastle-upon-Tyne, 





by which it is thrown in turn under still 


greater pressure 





and shaft, comprising a steam jacket on the end casing, a lantern 
space (/) around the gland packing, a communicating passage 
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between said lantern space and said jacket, substantially as 
described, 


858,795. VEHICLE WHEEL, J. M. Davidson, Pittsburg, Pa. -Filed 
February 14th, 1907. 

The invention is explained by the drawing. There are two 

claims. The first rans thus :—-In a cushion tire wheel, a series of 
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radially movable spring-pressed plungers, and a flexible chain tire 
free on the outer ends of the plungers, said chain having lateral 
flanges forming a channel in which the said ends of the plungers 
are seated. 


858,912. Rotary Exposition ENGINE, C.J. Rowsseau, New York, 
N.Y.—Filed April 2nd, 1906. 

This is another attempt tc solve a problem now attracting some 

attention. There are four claims. The last runs as follows :—A 

rotary explosion engine comprising cylinders having intersecting 

bores, a rotator mounted to rotate in one of the bores, and pro- 

vided with a plurality of slidable spring-pressed piston heads, a 
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revoluble abutment in the other bore of the cylinder, and having 
in its peripheral face a plurality of compression chambers, each 
provided with a flaring mouth, igniting devices, a source of elec- 
tricity for the said igniting devices, and arranged to make connec- 
tion with an igniting device at the time a compression chamber 
moves into explosion position, and means for rotating the said 
rotator and the said abutment in unison. 


859,088. Steam Meter, 7. G@. FE. Lindmark, Stockholm, Sireden.— 
Filed Jan wary 17th, 1906. 

In a steam meter, a conduit diminishing to a constriction and 

then diverging therefrom, a tapered plunger disposed in said 

diverging conduit and entering said constriction, and a mechanism 
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for moving said plunger in the direction cf its longitudinal axis, 
said mechanism being controlled by differences of pressure in said 
conduit at and in ome of said constriction. There are five 





ings arranged at various distances apart along the turbine drum 





claims, 























AucGust 23, 1907 





THE ENGINEER 





179 














A NOTE ON COMPOUND LOCOMOTIVES. 
ly M. Maurice DEMOULIN, Chief-Engineer, Western of France 
, Railway. 
No. I. 


Tux application of the compound system to the loco- 
inotive, although accompanied by an important increase 
in pressure, and often by improvements contributing to 
ameliorate its working, has not produced generally so 
great an economy as in the case of stationary, and 
ospecially marine engines, for which the adoption of suc- 
cessive expansions has constituted one of the most con- 
siderable transformations that the steam engine has 
undergone. The simple expansion marine engine prac- 
tically ceased to exist from the day when compound, and 
subsequently, triple-expansion engines were introduced 
on board ships. The simple expansion locomotive, on 
the contrary, continues to co-exist with- the compound 
locomotive still under discussion in certain circles. 

This state of things has been attributed to two classes 
of different facts :— 

(a) The frequency and range of the variations in the 
work done by the locomotive. 

(b) The relatively economical efficiency of non-com- 
pound locomotives. 

The mode of application to the locomotive, and its 
complete adaptability to the conditions of the problem, 
have also been sometimes called in question. 

I propose to examine in this note some of the data 
relating to compound locomotives, and to give alongside 
of recognised facts some personal opinions. In the first 
place, it appears to me necessary to recall general, ele- 
mentary, and well recognised facts. 

Summing up, the compound system comes to this. 
Instead of admitting steam during a period « into a 
single cylinder of volume V, it is admitted during a 
period a > 4, into, first, a high-pressure cylinder of 
volume v, and then, secondly, during a period of a >a 
into a low-pressure cylinder of volume V». By neglect- 
ing the influence of clearances and drop in pressure, an 
engine of this description may be regarded as equivalent 
to one with a single cylinder of the same volume as the 
low-pressure cylinder, in which the ratio of expansion 
would be the same. This artifice enables the compound 
engine to develop the same final degree of expansion, 
this 
property proceed the two principal advantages of the 
compound method. It allows a large range of expansion 
to be obtained with ordinary valve gear, without any 
disorganisation of the phases of distribution occurring, 
such as an excessive increase in lead and of compression, 
wire-drawing, «kc. 

It augments the limits of economical expansion by 
reducing the range of temperature in the cylinders, and 
consequently initial condensation. In addition t> these 
two primordial advantages may be taken into account 
other causes of economy, or of good working, such as the 
re-evaporation in the low-pressure cylinder, of the steam 
condensed in the high-pressure cylinder; the reduction 
in steam leaks round the valves and pistons, in consequence 
of the reduction of the difference in the pressures in each 
cylinder; the torque is more uniform. In the case of 
locomotives with four cylinders these advantages are 
completed by the diminution of fatigue of the parts of 
the mechanism, thanks to the distribution of the stresses 
over four cranks, and by the balancing. 

The mechanical advantages resulting from the division 
of the stresses among four cranks are no longer disputed, 
for the very powerful class of locomotives at present in 
use. In fact, both in England and in Belgium, four- 
cylinder non-compound locomotives are in regular service. 

The first and the last of the causes, quoted above, of 
the economical working of the compounds, preserve their 
value under all conditions; the second, relative to the 
reductions of range in the temperature in each cylinder, 
becomes less and less important in proportion as the 
velocity of the piston is increased, because of the 
shorter time allowed for the production of changes of 
temperature between the cylinder walls and the steam. 
It appears certain that for all piston velocities exceeding 
about 11ft. per second it matters little from a thermody- 
namic point of view, for range of expansion of six to seven, 
whether the expansion takes place in one cylinder or in 
two. On the other hand, when the velocity is very high 
the first advantage—large expansion—may itself be 
reduced to a very secondary place, wire-drawing inter- 
vening. I shallreturn later on to the influence of the 
disturbances due to valve action for small admissions. 

It is, in the first place, necessary to inquire whether the 
variations of load are as unfavourable to the compound 
system as they are assumed to be, and whether it is. not 
possible to reduce them by altering the condition of working, 
and if, on the other side, they are not as much or more 
injurious in the case of the non-compound engine. Other- 
wise it becomes expedient to investigate if the losses are 
greater in the one system or the other, to a degree that 
might cause the simple expansion to become under certain 
conditions more economical than the double expansion 
engine. .In the case of the affirmative, the question still 
remains, is the compound system nevertheless justified by 
the economical advantages which it can render under 
other conditions of normal working ? 

So far as the locomotive is‘concerned, all the working- 
elements—load, inclines, speed—even the force or 
direction of the wind, undeigo to the fullest extent 
incessant variations. In addition, the locomotive is sub- 
jected to a condition which belongs to itself, and the 
equivalent of which is not to be found in any other 
application. It should produce at the moment of starting 
& maximum tractive force with the minimum of power; 
and, on the contrary, a maximum amount of horse- 
power when the tractive force is smaller and the speed high. 
In other words, contrary to what one observes in fixed 
and marine engines, the mean effective pressure on 
the pistons, and consequently the mean value of the 
torque, are in no respect proportional to the work, and 
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with larger admissions, in the ratio of ~~ . From 








may prove to be, all things equal elsewhere, smaller 
when the total work is the more considerable. 

The proportions of the cylinders can be but a com- 
promise between these contradictory conditions, and the 
admissions, the range of expansion, the pressure in the 
valve-chest, undergo variations, very frequent, very 
important, and irreconcilable with maximum efficiency. 
We shall be led to observe, in the utilisation of the steam, 
variations in relation to those of the work, by which it 
can be established that for every engine, simple or double 
expansion, there exists an ascertained initial pressure and 
a ratio of expansion corresponding to maximum economy. 
Fatal departures from the economical régime exist, what- 
ever may be the mode of expansion adopted. They may 
be reduced, but not suppressed, since they are inherent to 
the method for the production of power. 

The non-compound locomotive is under certain condi- 
tions of working an economical engine, especially if its 
simplicity is taken into account. It owes this property, 
in the first place, to its great piston velocity, which 
reduces, as is known, initial condensation ; then again, 
and above all, to its normal working with a high rate 
of expansion resulting from the early cut-off completed 
by wire-drawing. 

The cylinders of the locomotive, proportioned with a 
view to obtaining at starting a great tractive effort, offer 
a considerable volume for quick running, and the mean 
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Fig. 1 


effective pressure should be then proportionately re- 
duced. This desideratum is realised by the automatic 
reduction of the theoretical admission, by wire-draw- 
ing the steam. The action of wire-drawing, considering 
the small section of the ports of the locomotive, is pre- 
ponderant at high velocities, as the degree of expansion 
thus produced, independently of the will of the 
driver, becomes nearly double the value, in certain 
cases, of the nominal expansion, resulting from the 
regulation. Besides, in these conditions, owing to the 
increase of the period of compression, the pressure of the 
steam at the end of this last is not far from that which 
prevails in the valve-box, and the injurious influence of 
the clearance spaces is practically annulled. If a refer- 
ence be made to Fig. 1, representing the mean diagrams 
taken at different speeds, it will be seen that in the first 
case, curve No. 1, corresponding to a very slow speed, the 
real expansion is a little in excess of two volumes, the 
early exhaust causing an important loss. In the second 
case, on the contrary, curve No. 2, relating to running at 
high speed, on the level or on a small grade, the expansion 
attains six volumes, and the wire-drawing diminishes the 
unfavourable action of the early exhaust. 

The piston velocity of different types of locomotives is 
not proportional to speed in miles per hour. Take the 
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case of two locomotives the one with 6:°5ft. wheels, 
the other, of the goods class, mounted on 4°6ft. 
wheels, both having a stroke of 2°1ft., and the normal 
speeds in running order being respectively 59 and 25 miles 
per hour. The piston velocity will attain for the first 13: 4ft. 
and for the second 10°3ft. only per second. The first 
will work then, all other things being equal, with a greater 
nominal expansion, because, supposing the same total 
amount of work to be supplied, this last would be pro- 
duced with « lower mean pressure; and on the other side, 
the action of the wire-drawing alluded to above would 
be more sensible. Inreality things do not always behave 
in this manner, because the goods engine will often have 
cylinders of a volume superior to that of a high speed 
engine, but for the proportion to remain the same it 
would be necessary that V'w= Vw, w,w', being the 
volume of the cylinders, and V, V', the velocity of the 
apt yi 
pistons, or, in the case under consideration, ~ = 7 =1:°30. 
In this case, which is one of a kind, one is authorised in 
remarking that the working of simple expansion loco- 
motives will be more or less economical, according to 
the volume given to their cylinders, supposing them 
well protected from external cooling, for a fixed service. 
Inany case, the efficiency of the steam in the cylinders of 








the simple expansion locomotive is, all other things equal, 

roportional to the piston speed, and meximum at 
high speed, when the effective expansion is a maximum, 
the injurious influence of. the clearance annulled, and 
the action of the cylinder walls very much reduced. 
One is led to observe that the wire-drawing, far from 
being detrimental to the locomotive, is an auxiliary and 
a corrective of the ordinary valve gear, in the sense ‘that 
it allows of the realisation of a ratio of expansion 
superior to that which results from single phases of 
distribution. The only inconvenience which can be 
attributed to it, the reduction of the mean pressure for 
a cylinder of given capacity, is without importance, the 
cylinders of the locomotive, calculated with regard to 
the effort at starting a train, being too large for normal 
service. 

If we consider diagram No. 2, of Fig. 1, as representing 
the normal cycle in the cylinder of a locomotive running at 
high speed along a fairly level line, one is induced to 
think that the application of the compound principle 
would not give any sensible economy, so long as this 
cycle was maintained. The expansion can reach to seven 
volumes and clearance is annulled. A compound engine 
having a ratio of volume of 2°50, and admitting steam 
to 0°40 per cent. of the high-pressure cylinder, would- 
2°00 _ 6-25. 
0°40 
the high velocity of the pistons, it is not necessary to 
take into account here the special action of the expansion 
in the two successive cylinders for reducing internal 
condensation. 

One is therefore justified in asserting that for high- 
speed locomotives running without stopping over 
nearly level lines, the compound system, such as it is at 
present, seems to have yielded buta poor economy. Such 
lines, however, are not common, but there is one at 
least, and where the compound system appears to have 
given but very inconclusive results, which enters into this 
category—the Great Western Railway between London 
and Bristol, a line 125 miles long, nearly level for two- 
thirds of its length, and running fast trains at almost 
constant high speeds. 

Let us consider, now, the contrary case—that of an 
engine engaged in frequent startings, shuntings, and 
siding work, and working during a notable part of its 
life with long cut-offs to obtain the necessary accelera- 
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tions. The diagrams given by such an engine will very 
closely resemble that of No. 1, Fig. 1. 

In these conditions, a compound Iccomotive, having 

: - LP 

. 

still a ratio o HP 

of admission, the H.P. range of expansion reduced 

to 0°45 at the most by wire-drawing, would realise an 


9. 
expansion of a = 5:5 volumes instead of 2 to 2°5 


of 2°50 volumes and working at 0°50 


volumes, given by the non-compound engine It will 
then be more economical, the expansion being greater, 
and the clearance annulled by compression ; besides, the 
piston speed being less than in the first case considered, 
the double expansion will involve an expansion of better 
quality than that of a non-compound engine. It is here 
that the occasion presents itself for bringing forward an 
advantage of the compound system which does not appear 
to have been hitherto sufficiently discussed. 

In the non-compound locomotive, the compression is 
complete only for a determined working, correspondin 
to a large amount of linking up, and toa piston spee 
sufficient for the wire-drawing to produce its effect. In 
the compound engine, the compression is much more 
complete for all positions of the links, annulling more 
thoroughly the effect of the clearance. This condi- 
tion is caused by the fact that the difference of pressure is 
less between the admission and the exhaust, that the 
divergences of the maxima and minima admissions in 
the same cylinder are themselves smaller, and in all that 
regards the high-pressure cylinders, by reason of the 
relatively high-pressure which prevails in the intermediate 
receiver, and allows the curve of compression to rise 
immediately, and the receiver pressure can be made to 
vary by modifying the cut-off. It results, therefore, that, 
especially for large admissions, the clearances are better 
annulled in the compound engines, as we can easily satisfy 
ourselves by an examination of the diagram No. 1, Fig. 1, 
and those of Fig. 3. 

The diagram in Vig. 2 is a graphical representation 
of the facts already stated. The curves A B andC D 
show respectively the steam consumption per horse- 
power, of simple and compound engines, in relation to 
their speeds for a given type. It will be seen that they 
diverge to a greater extent as the speeds: become lower, 
and that they almost coincide where the speeds are 
maxima. 

All existing locomotives are to be classed according 
to the nature of their service, between the two extreme 
categories examined above—tractive effort as regular 
as possible, generally at high speed; tractive effort 
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very irregular and speed variable, and often small. Com- 
pounding will have a greater advantage as the conditions | 
approach nearer to the second category, which, I may | 
say, is an opinion opposed to that for a long time pre- | 
viously prevalent. The arguments hitherto put forward | 
allow it to be concluded that compounding presents its | 
greatest advantages for engines when called upon to steam | 
the more frequently with long cut-offs and moderate | 
piston speeds. 
On the other hand, itis chiefly in the case of locomotives | 
running at high speed, where the boilersare generally taxed | 
to their maximum of production, that a reduction in the | 
consumption per horse-power is necessary. It may also 
be “ain, pe that to impart to compounding a superiority | 
under all conditions of working it would be necessary to 


increase the ratio of the volumes EA beyond the pro- 


portions frequently adopted, and in all cases not lower 
than 2°80. 

It would be altogether excessive to conclude from 
what has gone before that the compound type cannot 
be applied with advantage to high-speed locomotives. In 
fact, these engines work in the ideal condition pre- 
viously investigated, for a part of the time, and the 
simple expansion becomes insufficient so soon as these 
conditions are unfulfilled, and the mean effective cylinder 
pressure rises above a certain value, especially if the 
speed falls off in a corresponding proportion. For the | 
starting of trains, the climbing of gradients, and the 
haulage of heavy trains, the compound system remains 
at the best for increasing the tractive effort without 
allowing the consumption of steam to rise in the same 
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the contrary, an elasticity superior to that of simple | 
expansion locomotives to a degree in which perhaps | 


they find their principal advantage. 

Briefiy, without seeing in the locomotive a universal 
advantage in compounding, while admitting that this 
process might in certain well defined cases afford but 
minimum advantages, one is brought to acknowledge 
that it constitutes, in the majority of instances, an 
application of unquestionable interest, for which economy 
of fuel is even secondary, and offering advantages so 
much the greater, as locomotives of a given grate sur- 
face work oftener or longer at full load; or, in other 


| words, that the total working corresponds to a more con- 


siderable average tractive effort for a given cylinder 
volume. 

Many engineers have remained faithful to the simple 
expansion locomotive, appreciating above all its simpli- 
city and compactness. However, in proportion as the 
locomotive approaches the limits of possible power, the 
interest increases more and more in the use of methods 
intended to augment its power per unit of weight, or 
grate area, and compounding seems one of the most effec- 
tive methods of obtaining the required result. 








|THE LATEST RESEARCH ON THE SPECIFIC 


HEAT OF SUPERHEATED STEAM. 
By Rosert H, SMItH. 
On July 8th, 1904, there was published in this journal 
an account of Professor Lorenz’s measurements of the 
Specific Heat of superheated steam obtained by the help 
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measurement of heat has been between two temperatures 
both well above saturation temperature. This infinitely 
better procedure has also, it is fair to mention, been used 
in America by Mr. 8. B. Bilbrough, an account of whose 
investigation appears in the March number (1907) of the 
Engineering Review. The second particular in which 
the Munich experiments differ from all others is that, 
while these mainly rely upon throttling and extremely 
doubtful theoretical deductions from measured falls of 
pressure and temperature due to throttling, the newer 
tests rely entirely upon positive heating to higher tempera- 
tures, and eliminate as completely as possible all throttling 
effects. 

These two main features of this last research are so 
fundamentally satisfactory that it is safe to say that all 
future researches on this subject must embody them. 
Indeed, they were long ago recognised by physicists to be 
desirable ; only no apparatus capable of attaining these 
ends had been invented. 

The steam is passed through a calorimeter in which 
change of pressure is studiously avoided from end to end 
of its passage. The change of condition of the steam in 
this passage is simply a rise of temperature accompanied 
by volumetric expansion. The heat needed to effect this 
change is supplied by electric current, and the measure- 
ments of ampéres and fall of potenfial give a nicely 
accurate determination of the quantity of heat so supplied. 
It is this extremely accurate measurement of very small 
quantities of heat which alone makes possible the carry. 
ing out of the investigation upon the correct lines above 
mentioned. 

The whole of the steam passing is condensed and 
weighed with equal nicety and accuracy. No dependence 
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Figs. 1 and 2—SPECIFIC HEAT OF STEAM 


proportion. The ratioof minimum expansion should never | of a very carefully designed and constructed throttling ; upon volumetric measurement is indulged in; the weigh- 


descend below }. If the compound system yields little 


or no economy at high speed, especially with light trains | readers a general account of later attempts to reduce | 
on the level, or down grade, it will not the less constitute | knowledge of this technically important quantity to a | dried and uniformly superheated. 


an important equipment, valuable for running up grade, 
&c. At such times, the economy that it will offer will 


probably be from 20 to 25 per cent., and if the total | sistency still reigned among the results obtained by | fifteen.sections. 


economy after a long run does not rise to more than 10 | 


or 12 per cent., one has to distribute over the whole dis- | 


tance an economy which is only obtained over a fraction | greater steam engine efficiency through the use of super- | through this and carries off the C*R heat. 
If it is objected | heated steam, and also pointed out that Specific Heat | of heating is termed internal heating, and it is explained 
| measures one of the important items of the economic | that the production of perfectly uniform superheated 


of the total distance it represents. 
that this total economy is too small to justify the supple- 
mentary complication of the compound engine presum- | 
ably of four cylinders, it must be kept in mind that the | 


calorimeter. 
nearer approach to scientific accuracy. At that date it 
was freely acknowledged that confusion and incon- 


various experimenters. On February 10th, 1905, we 
analysed the physical reasons that have led to much 


cost at which these higher efficiencies are gained. 
In the summer and autumn of this same year, 1905, 


Again, on February 3rd, 1905, we gave our | ing is direct on a chemical balance. 


Before reaching the calorimeter the steam is thoroughly 
It first passes a water 
separator in a 3in. pipe, and then descends through a 
cylindric vessel 8jn. diameter by 10ft. high made in 
In each section an electric resistance 
is arranged in the form of a wire network composed of 
eight tiers of flat spirals. The steam has to zigzag 
This method 


steam from wet steam is a matter of great difliculty. 
It is so because, volume for volume, the particles of 


compound system has not so much for its object to obtain | there was carried out a long series of measurements at | steam require for heating only a minute fraction of the 
an economy in fuel as a reserve of power, an increase of | the Munich Imperial Technical College. The apparatus | heat required by the particles of water in steam-cloud. 
tractive effort, without surpassing the capacity of the | used was designed for a much higher order of accuracy | The supply of heat has, therefore, its main primary effect 
boiler, over the difficult portions of the line. Even | than any previously employed, and the skill and minute | in highly superheating the steam which, by secondary 
when the total economy would be nothing, if the system | care devoted to the investigation has not been equalled | conduction, is again cooled in effecting the evaporation 
permits, with a given boiler, of achieving a greater speed | elsewhere. The general method of research differs radi- |of the water. Hence the need of fifteen sections in 
on inclines, or a higher average rate of speed, or the cally from the older methods in two main particulars. | this preliminary drying and superheating apparatus. In 
eventual hauling of heavier trains, without a propor- | The earlier experimenters carried each measurement of | each section is a thermo-electric thermometer, and hot 
tionally greater demand on the boiler, its adoption is still | heat from a condition of mixed water and steam to | until the sime temperature is shown in several succes- 
rational. It is chiefly the inclines of 5 to 8 mm. of the | one of superheated steam; and, by subtracting the | sive sections is itto be assumed thatthe steam has reached 
main French lines which have demonstrated in that | “total heat” up to the point of saturation according to | a steady uniform condition. This is also tested in the 
country the value and the advantages of compounding. | Regnault’s determination of this latter, the difference | lower sections by an exploring thermo-electric ther- 

One is thus led to recognise that the compound loco- | gave the mean specific heat above the saturation point. | mometer which is moved across the section, and which, 
motives, far from lacking that elasticity for the absence | This difference was, of course, only a small fraction of | when it shows equal temperature, shows also uniform 
of which they have been reproached—present, on the! the whole heat measured. At Munich each direct | quality throughout the whole stream of superheated 
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steam. By means of this preliminary electric heater, not | 10 kiloms. per hour, and the rise of temperature effected in | “ Mitteilungen iiber Forschungsarbeiten of the Verein 


only is this uniformity of quality ensured, but also means 
is provided for raising to various degrees of superheat 


the steam entering the specific heat calorimeter. Both | pressure drop due to throttling in the calorimeter | report, 
this part of the apparatus and the pipes leading from it | averaged about .\;th. of an atmosphere. At each of four 
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to the calorimeter, and from this latter to the condensers, | pressures tests at seven different mean superheat tempera- | 
are elaborately covered with air space and asbestos | tures were made. The electric resistance in the calori- | 
| meter was 17} ohms., and the average rate of electric | 


non-conducting layers. 

The calorimeter itself consists essentially of an oil well, 
through which the steam is passed in a spiral copper 
tube, Sin. diameter, and about 17ft. long. This spiral 
lies outside an inner cylinder up which the oil is 


circulated by a small fan-pump, electrically driven. | 
The oil flows down outside this cylinder, and heats | 


the copper spiral and the steam in it during its 
downward flow. 
partition between the upward and downward oil cireula- 
tion, forms itself the electric resistance. The C?R heat, 
measured by volts and ampéres, heats the oil. The tem- 
perature of the oil is measured by a high-reading 
mercurial thermometer, and no test is considered satis- 
factory unless the oil temperature remains steady 
throughout the whole of it. The inlet and outlet steam 
temperatures are measured by special thermometers, 
whose readings are corrected by help of those of small 
“thread” or stem thermometers which give the tempera- | 
ture of the part of the stem exposed to the outside air. 
The external heat losses from the calorimeter are mini- 
mised by elaborate air space and asbestos coverings, | 
finishing with an external envelope kept continuously 
fullof boiling water and steam at 100 deg. Cent. Notwith- | 
standing this heat insulation, these losses are a moderately 
large percentage of the whole heat supplied—from (th | 
to ~yth—and immediately following each specific heat test | 
came an equally careful and exact cooling test of the | 
apparatus without steam flowing through it, but kept to | 
the same oil temperature. ‘Cooling test” is hardly the | 
correct name for this measurement, because it consisted | 
of an electric measurement of the heat absorbed without | 
any drop of temperature. The extreme refinement of 
the methods followed is illustrated by the fact that allow- 
ance is made for the circumstance that the inflow and 
outflow pipes external to the calorimeter, during the 
specific heat test, obtained heat from the flowing steam to 
balance their external cooling, while during the — 
heat-loss test they obtained this heat by conduction | 
through their metal walls from the body of the calori- | 
meter; and a separate serivs of tests were made to deteor- | 
inine the correction for this allowance. 
The steam coming from the calorimeter was passed | 
through three condensers in succession, and was thoroughly 
reduced to water, and this cooled well below 100 deg. | 
Cent. before it-was finally weighed. 
Each spee. heat. test lasted about } hour, with two- | 
minute intervals. between the readings, andthe after heat- | 
loss test lasted from 15 to 80 minutes, with like intervals | 
between readings. The rate of steam flow was from 30 to 








This inner cylinder, forming the | 
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passing through the calorimeter was in some tests about | deutscher Ingenieure, 1906,” published by J. Springer, 
5 deg., and in others as much as 48 deg. Cent. The| Berlin. In Fig. 5, which is reduced from one in this 
the marked points give the actual experimental 
results of twenty-seven of the best tests made, and the 
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curves are those drawn in to represent these points by 
the experimenters, Messrs. Knoblauch and Jakob. The 
horizontal scale is the Centigrade temperature, and at 


Isobaric Curves of the Specific Heat at Constant Pressure 


of Superheated Steam. 
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heating was about 1-2 kilowatt. 


consumed in the prelimirary heating apparatus. 


Fig. 5—-SPECIFIC HEAT OF STEAM 


Up to 8 kilowatt were | each temperature the height of the curve gives tke 
specific heat to the vertical scale, each curve being drawn 


We have no space to describe the details of the | for one pressure marked upon it in klgs. per sq em. These 


numerical results obtained, or of the calculations {made | pressures are “absolute,” not above atmosphere. 


The 


therefrom. These can he studied in Heft 36 of the | full curves are those resulting from actual experimental 
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measurement. The dotted curves are obtained by graphic 
extrapolation from the full curves. Each curve is graphi- 
cally extended backwards to the saturation temperature, 
and the diagram-points so obtained are joined to form 
the “saturated steam curve.” This last curve is found 
to agree very exactly (except at its lower end under 1} kg. 
per sq. cm.) with the empirical formula: 
‘ 2°52 x 108 

0-41 + (38 —T,* 
Where T, is saturation temperature and 638 deg. is the 
“critical” temperature at which there is no distinction 
between the liquid and vapour conditions. 

By help of this formula to give the upper limiting 
points and by graphic extension of the experimental 
results obtained between 2 kg. and 8 kg. per sq. cm., 
the curves plotted on Fig. 1 are obtained. No scientific 
accuracy is claimed for these; they represent the best 
estimates that can be based upon present exact know- 
ledge of the values throughout the whole range of 
engineering practice. 

lt will be seen that at saturation the specific heat rises 
very quickly with the pressure ; butas the temperature rises 
above that of saturation, the specific heat at first rapidly 
falls, reaches a minimum, and then rises more slowly with 
further increase of temperature. The temperature giving 
the minimum becomes greater with greater pressure. At 
higher temperatures the specific heats at all pressures 
approximate each other much more closely than at lower 
temperaturcs ; the slopes of all the curves become practi- 
cally equal beyond 400 deg. Cent. This asymptotic uni- 
form slope is about 0°04 increase of spec. heat per 100 deg. 
Cent., and at about 400 deg. Cent. the mean spec. heat 
at all pressures is about 0°52. The minimum spec. heat 
varies from 0°45 at low condenser pressures up to 0°505 
at 20 kg. per sq. cm. pressure. At saturation it varies 
from 0°45 up to above °8. 

It will be seen that the curve for each pressure 
lies wholly above that for any lower pressure; that 
is, at any one temperature the specific heat in- 
creases invariably with the pressure. This is more 
directly shown on Fig. 2, which we have plotted from 
Messrs. Knoblauch and Jakob’s curves of Fig. 1. Here 
the height of each point on a curve again scales spec. heat, 
but the horizontal scale is pressure and each curve is for 
one temperature. Allthe curvesslope everywhere upwards. 
The saturation curve in this diagram also bends up- 
wards, but is very nearly straight up to 10 kg. per sq. cm. 
Up to this pressure an approximate formula for the 
specific heat at saturation is °445 + ‘0175 p. The 
equal temperature curves bend upwards throughout 
their whole length at low temperatures; but have 
throughout a downward curvature at high temperatures. 
At intermediate temperatures they first bend slightly 
downwards and then change to upward curvature. At 
200 deg. the first part of the curve is nearly straight. At 
400 deg. the stretch from 10 to 20 kg. per sq. cm. is 
nearly straight and gives an average increase of specific 
heat of -0007 per 1 kg./sq. cm. rise of pressure. The 
curves of this digram cross each other, which means that 
at a given pressure two different temperatures give the 
same specific heat; a fact also evident from Fig. 1. 

In order to compare these newest and most accurate 
results with those given by our diagram published in 
July, 1904, they have been re-plotted in Fig. 3, in which 
each curve is for one specific heat, and the ordinates are 
pressures and temperatures. It appears to me that this 
torm of diagram gives an easier and plainer bird’s-eye view 
of the whole variation than any other. The difference 
between Fig. 3 and our 1904 diagram is marked, but they 
are not strictly comparable. Fig. 3 and all the previous 
diagrams of this article give at each point the specific 
heat through a small range of temperature—that is, the 
uctual differential specific heat. That given in 1904 gave 
the direct results as obtained by experiment up to that 
date—that is, at each point of the diagram was given the 
inean specific heat through the whole range of tempera- 
ture from saturation up to the pressure-temperature con- 
dition represented by the diagram point. The new 
results obtained at Munich are shown in this manner on 
Tig. 4, which is directly comparable with that published 
by us in July, 1904. 








THE BRITISH ASSOCIATION. 


InN our previous accounts we have noticed the pro- 
ceedings of the British Association, including those of 
Monday, the 5th inst. Tuesday’s proceedings in Section G 
were opened by Mr.J.S. E.de Vesian, who read a paper 
on “ Ferro-concrete and Examples of Construction.” He 
referred briefly to the various kinds of materials that have 
been used for constructing buildings from early days, and 
thought that ferro-concrete was the most rational method, 
as in the Hennebique system the disposition of concrete 
and steel allowed of the utilisation of the maximum 
inherent strength of the two materials, inasmuch as the 
steel takes up all the strains due to tension, while the 
concrete bears those due tocompression. In this manner 
1 square inch of steel in the tension area of a beam 
will interest 30 square inches of concrete on the 
compression side; and when the different cost of con- 
crete and steel is considered, the economy is apparent; 
it is also extremely durable and fireproof. The import- 
ance of careful selection, of mixing, and treatment of the 
concrete was emphasised, and the specifications for this, 
as well as for the steel, set forth; but the impossibility 
of drawing up fixed rules for reinforced concrete con- 
structions, generally by corporations and municipalities, 
was referred to. The chief safeguard to be employed 
is that of stringent tests after the construction is 
finished. The author insisted on the test of reinforced 
concrete buildings, shortly after construction, with a load 
of 50 per cent. in excess of the calculated load. The 
behaviour of Hennebique ferro-concrete under stresses is 
quite different from that of the concrete and steel sepa- 





rately. Perhaps one of the most marvellous uses of 
ferro-concrete is in the manufacture and use of piles. 1t 
seems a strange fact that a loose frame of steel bars and 
a concrete setting can be made which one can drive into 
the ground better than any timber piles. An important 
point which is often raised is the protection afforded to 
the steel by the concrete, An instance was given of the 
head of a pile which had been cut off and left on the fore- 
shore, where it was alternately uncovered and covered by 
the tide for over nine years, and in which the steel showed 
as good as new Hin. under the skin of the concrete. 

In the next paper Mr. W. Noble Twelvetrees, under 
the heading of ‘New Uses for Reinforced Concrete,” 
considered some types of construction that have not yet 
been applied in this country, others that have been adopted 
only recently, and others, again, that are not new in them- 
selves but are very suitable for employment in novel direc- 
tions. He mentioned first such constructions as railway 
sleepers, standards for overhead electric cables in power 
transmission and electricity distribution systems, and poles 
for telegraph and telephone wires. Reinforced concrete 
railway sleepers are to be found on several lines in the 
United States. The Campbell sleeper is made of con- 
crete, reinforced by two old boiler tubes and a surrounding 
ring of wire netting, and is capable of withstanding loads 
up to 80,000 lb. applied at the rail seat before showing 
signs of failure by crushing, and of supporting transverse 
loads np to 10,000 lb. applied at the middle, the rail seats 
being supported on blocks at the distance of 5ft. apart. 
The Kimbell sleeper consists of two blocks of concreta, 
each 3ft. long by 7in. thick by 9in. wide, connected by two 
3in. steel channel bars embedded in the concrete blocks. 
The rails are secured by spikes upon hardwood blocks 
intended to absorb shocks and distribute pressure. Other 
types of reinforced concrete sleepers are in use on several 
American railways, and the fact that the employment of 
the material for the purpose has been taken up seriously 
in a great timber-growing country should serve as a hint 
to railway engineers in this country, where the cost of 
timber tends to increase year by year. The Caio sleeper, 
adopted on the Italian railways, is reinforced in a some- 
what complicated manner by longitudinal steel rods 
interlaced with wire, while vertical rods and netting are 
placed beneath the chair seats and some netting in the 
middle portion of the sleeper. 

Reinforced concrete poles have been used for some 
time past for carrying the cables employed in power- 
transmission systems in various continental countries. 
There are standards 49ft. 7}io. high, with a minimum 
clearance of 30ft., and reinforced with twelve jin. and 
jin. longitudinal bars, and a spiral winding of jin. steel 
wire. Also poles from 25ft. to 34ft. long made of con- 
crete reinforced with twenty-four jin. rods, and their 
transverse dimensions are 8in. square at the bottom, 
tapering to 6in. square at the top, the corners being 
chamfered so as to give an octagonal cross-section above 
the ground. Foremost among other applications are the 
walls at Scotstoun Dock, of which the length is 176ft., the 
width 48ft:, and the depth of 50ft. from the quay level to 
the bottom. The walls are reinforced by a network of 
“ indented” steel bars, and are strengthened by fourteen 
counterforts, which also serve the purpose of supporting 
the gantry for a heavy travelling crane. Then there is 
the fishing harbour at Passage East, in the estuary of the 
river Suir, near Waterford, built by the Irish Board of 
Public Works in accordance with the Hennebique system, 
which is 120ft. long by about 20ft. wide. Another example is 
the sea wall and protective slope designed by Mr. Nelson 
F. Dennis, the borough engineer of West Hartlepool, and 
built under his direction between that town and Seaton 
Carew. The total length of the work is about two miles. 
The structure is prevented from sliding seawards by 
timber piles and walings, but all the different parts of the 
construction are reinforced by expanded metal, so that 
the quantity of concrete necessary was reduced to an 
absolute minimum. 

Reinforced concrete has been applied near Brighton to 
the construction of groynes for foreshore protection 
devised by Dr. J. S. Owens. They consist of standards 
driven as piles, or otherwise secured in the shore at suit- 
able intervals apart. They are made with grooved sides, 
so that reinforced concrete slabs can be slipped in place 
quite readily, and fresh slabs be added as those first 
applied are covered by the accretion of beach material. 
The standards and slabs are made in accordance with the 
Hennebique system, and, in addition to the superior 
durability of the material as compared with timber, its 
weight is an important factor, causing the slabs to sink 
down to any altered contour of the beach in consequence 
of under-runs. Then, again, several reinforced concrete 
bridges for railway traffic are already to be found in 
Great Britain. In addition to its superior durability as 
compared with that of steel, reinforced concrete permits 
the realisation of light and graceful designs that are out 
of the question in brick, stone, and plain concrete. 
A striking example of reinforced concrete railway 
viaduct construction is to be found in the extension of 
the Florida East Coast Railway from the mainland to 
the Island of Key West. The new line is being carried 
across the series of islands known as the Florida Keys, 
and for some seventy-five miles of its length will cross 
the sea on embankments and viaducts. In places where 
the depth is considerable, and the channels are exposed 
to storms, 
ranging in length from nearly a mile to more than two 
miles each. Several graceful highway bridges of mode- 
rate span have been erected in Great Britain on the 
Hennebique and other systems, but the claims of rein- 
forced concrete as a material for spanning important 
rivers still remain to be recognised in a practical manner. 
In France we have the Decize bridge on the Loire with 
two arches of nearly 184ft. span; in Belgium the river 
Ourthe bridge at Liége with a central cantilever span of 
180ft.; in Bavaria the Isar river bridge at Griinwald with 
two arches of 280ft. span, and girder approaches bringing 
the total length up to 700ft.; in Spain the Bormida 
bridge with an arch span of 167ft.; in Portugal the Pena 


reinforced concrete viaducts will be built, | p 





river bridge with five arches of about 115ft. span; and 
in the United States the National Memorial bridge across 
the Potomac, having the total length of 3400ft., and 
including six reinforced concrete arches of 192ft. span. 
As Southwark Bridge will be rebuilt at no distant date, 
the opportunity again arises for the erection of a structure 
worthy of being ranked with the great reinforced concrete 
bridges of the world. There would be no difficulty in 
spanning the river by three arches of the same length as 
those in the existing bridge. The three spans of 210ft., 
240ft., and 210ft. respectively would be much lighter than 
either the present cast iron arches or solid masonry, con- 
sequently avoiding the risk of any trouble such as that 
experienced in connection with the rebuilding of Vauxhall 
Bridge. Reinforced concrete is a good material for the 
construction of railway station roofs, locomotive depots, 
and bridges over railways, wherein steel work is parti- 
cularly liable to corrosion by reason of its exposure to 
steam and destructive gases from locomotive engines. 
In a recent paper by Mr. George 8S. Webster, Chief 
Engineer of Surveys of Philadelphia, it is stated that the 
almost total destruction of several iron highway bridges 
over steam railways, at places where reinforced concrete 
arches could not be built owing to lack of headroom, has 
resulted in the design of steel bridges, all the members of 
which are encased in concrete, and which have concrete 
jack arches instead of the usual trough flooring. Mr. 
Webster believes that this composite type of structure 
will be much more permanent and at the same time more 
economical than steel construction. Apart from these 
considerations, the employment of concrete in conjunction 
with steel is worthy of attention by local authorities who 
desire that their districts should not be needlessly disfigured 
by the girder construction favoured by most railway com- 
panies. In conclusion, the author added that reinforced 
concrete has been largely applied on the Continent and 
in America to the construction of foot-bridges in railway 
stations, but British railway engineers continue to use 
steel for the same purpose. If all bridges of the kind 
now in existence were cased in concrete they would be 
rendered proof against destructive influences, and the 
saving in maintenance charges would soon repay the 
capital expenditure necessary. 

These two papers were discussed together. Mr. 
Hawksley had been much impressed by what he had 
seen, but he felt doubtful as to the durability of these 
structures of steel and concrete mixed, especially when 
they were ikely to be subjected to vibration. He 
had seen ferro-concrete piles driven successfully, but 
wondered what their condition would be fifty years hence. 
Professor Hudson Begre inquired if any experiments had 
been made on the shearing strength of concrete, and 
anyway intended making some experiments himself. 
With regard to the durability, he thought if the concrete 
was really impervious it would be all right, but otherwise he 
thought there was danger of disaster. Mr. W. Worby Beau- 
mont also had doubts of the suitability of ferro-concrete 
for carrying vibratory loads, and suggested that Professor 
Beare should include that point in his investigation. 
Professor Coker disapproved of the practice of covering 
plate-girders with concrete so as to hide their structural 
features. Mr. Price inquired whether the iron on ships’ 
bottoms protected with concrete inside was found in good 
condition when the concrete was removed. Mr. de Vesian 
said that was the case. Professor Milne remarked that 
bridges and structures were required of different form in 
earthquake countries to that adopted elsewhere, in the 
former the great point being to keep the centres of inertia 
as low as possible, and to keep the top loading down. 
Ferro-concrete, however, stood well in such countries. 
Professor 8. P. Thompson drew an analogy between 
ferro-concrete structures and the animal body, in which 
the flesh was stayed and strengthened by the bones. 

In reply, Mr. de Vesian said ferro-concrete structures 
had an excellent fire record. With regard to corrosion, 
his firm had put down 20,000 piles, and although some 
had been in the sea ten years, they had never had a case 
of corrosion. Then in reference to vibration, one pile 
had resisted without fracture 2700 blows from a two-ton 
tup; andthey had many years’ experience of the effect of 
heavy machinery, and had never had any trouble. Mr. 
Twelvetrees pointed out that a covering of concrete pro- 
tected plate-girders from corrosion when exposed to 
injurious influences, such as the discharge from the 
funnels of locomotives. 

Mr. W. Worby Beaumont read a paper on “ The Origin 
and Production of Corrugation of Tramway Rails.” He 
remarked that the repeated running of the heavily- 
laden tramway wheel over the rail gradually com- 
presses the surface of the crown of the rail. Of this stress 
transversely the material relieves itself partially by the 
detrusion at the edges of the rail, where it forms a lip 
both on the outside and the groove side. This lip 
remains on the outside of the rail, but is worn off on the 
inside by the wheel flange. In the longitudinal direction 
the stresses arising from the compression of the surface 
material are not thus relieved, and the result is the for- 
mation of an extremely hard surface in patches of 
various shapes and lengths. Sometimes this hard surface 
is continuous, with but slight breaks of intermediate 
slightly roughened surface. In many places the surface 
between the hard bright patches is pitted with various 
degrees of coarseness of pitting. Where the bright hard 
atches alternate with an approach to regularity with the 
dull and rougher surface patches, the result is known as 
corrugation. This character of surface may be found on 
every heavily-worked tramway under conditions of such 
impartial contrariety that it may be ascribed to con- 
ditions of origin which are general. Corrugations are found 
in straight level lines, and on straight gradients. They aré 
found on curves, and especially on curves of moderate 
and large radii, and they generally appear soonest on the 
outer rail of a curve. In explanation he conceived that 
the compression of the material of the rail by the tram- 
car wheels caused microscopic deformation of the surface 
of the rail, accompanied by a depression under the wheel, 
and a slight ridge in front of the wheel. This ridge is 
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added to from the rear side, and by being pressed into 
the rail causes local hardening or crushing, according to 
the material. Hence arise areas of harder and softer 
material, which may be bands or only pittings, but whose 
frequency depends on the strength, hardness, and tough- 
ness of the rail and the speed of the car wheels. The 
loss of material of the rail is attributed largely to the 
separation from the compressed and crushed surface by 
minute exfoliation. The appearance of the hard patches 
on the outer rail only of some curves is explained by the 
heeling over of the cars and the concomitant greater 
weight on the outer wheels. As remedies, lighter cars, 
harder rails, and moderate speeds are suggested. 

In discussion Colonel R. E. Crompton said it was 
difficult to assign a definite cause to the phenomenon. 
Roaring rails had long been known on the Midland 
Railway, notably in the tunnel between Leeds and Brad- 
ford, they had also been noticed on light railways, and 
gave great trouble in India. The Darjeeling narrow- 
gauge line was an exception, but there one wheel on each 
axle was loose. The American view was that the effect 
was due to the wheels being of unequal diameters and 
fixed, hence slipping on the rails occurred. He had 
noticed corrugations on macadam roads. He regarded 
the idea of reducing speed as a preventive as not 
feasible, as the public would prefer noise to lower speed. 
Mr. A. R. Sennett supported the American view, and 
thought the rocking of the vehicles also assisted. 

Mr. Hawksley inquired whether the rail joints had 
not some influence in producing the first hollows. Pro- 
fessor Beare quoted an instance of the hardening effect 
of use on the head of a rail ; this disused rail, tested head 
up, gave excellent results, but when inverted and tested 
broke easily. The President said periodic effects required 
periodic causes, and attributed the undulations to the 
torsional oscillations of the axles, the two wheels pro- 
bably acting like a double pendulum with a definite 
period. He had also observed the effect referred to on 
common roads. Mr. Beaumont, in reply, attributed the 
corrugation of macadam roads primarily to the use of 
the steam roller, which piled up material in front of it, 
ultimately mounting the obstruction, crushing it into the 
roadway, and then starting another pile, in this way 
forming soft and hard patches, the former becoming 
hollows the latter ridges under the usual traffic ; this he 
considers resembled the cold rolling action of heavily 
laden wheels on rails, which he regards as the primary 
cause of the corrugations. These started at any part of 
the line, and not at joints in particular; they also 
appeared on straight lines, which, taken in conjunction 
with the frequent intervals at which they occur, was 
against the cause being slip due to any unequal 
diameter of the wheels. 

Much interest was centred on the next paper by Mr. 
H. I. Brackenbury, on “ Modern Machinery and its Future 
Development.” He recognised these as the days of 
specialisation. Manufacturers tend to specialise in one 
size of article as much as in one class of article. Machine 
tools had, however, become more and more complicated, 
one type of machine being suitable to cope with a large 
variety of work, but in the future they would tend to 
return to the simpler patterns of former years, that is one 
machine will be designed for turning out one class of 
article, or rather for doing one or two operations on one 
article. Few engineering firms now think of making the 
bolts they require. It is cheaper to buy them. In the 
future, the near future, he foresaw special manufactures 
for different parts of machines for which simple machines 
will be employed, designed specially for making such 
parts. Competition being keener, was acting in the 
direction of specialisation and cheaper machinery. Until 
a few years ago the time required for rough drilling, turn- 
ing, &c., work was a very large consideration on the total 
cost, including material, and it was therefore desirable to 
do much of this work with automatic machinery, where 
one man could attend to, say, four machines. But by the 
introduction of high-speed steel the cost of roughing out 
had been immensely reduced, certainly as low as one- 
third the former cost. The price of material and 
of the more intricate types of machines had risen, the 
result being a complete alteration of the proportionate 
value of the labour to the cost of material and machine 
charges. The production of one automatic machine on 
the larger class of work was slower than the production 
of a hand-worked machine, and therefore extra capital 
charges were involved for shop room. The price of an 
automatic machine was at least double the price of a 
hand machine suitable for turning out the same piece of 
work, and very often on the automatic more material must 
be used and of a more expensive nature, a point which 
the machine builders are apt to leave out of considera- 
tion. He thought they might safely argue that the large 
automatic machine was a creation of the past, and that 
the future would bring no further development in this 
direction. The simple automatic machines of small size 
are of the greatest value. The complicated machines for 
work requiring many short operations are not economical. 
If they compared the price of the first safety bicycles with 
the present prices they would obtain an idea of what 
automatic machinery had done to cheapen the production 
of small parts in large numbers. We owed to the 
Americans the perfection to which such machines had 
been brought. In America they were far more of a 
necessity than here, owing to the great difficulty of 
obtaining cheap labour; machines that are valuable 
in one country are not necessarily valuable in another 
country where labour conditions were different. He then 
dealt with the working of lathes, finishing, and grinding 
inachines, and added that while by no means wishing to 
belittle the value of the emall automatic and turret 
lathes, he asked machine-users to keep such machines in 
their proper place, and weigh carefully the merits of 
simpler and cheaper machinery. 

The speakers in the discussion expressed their keen 
appreciation of the manner in which the author had 
treated the subject. Mr. Taylor and Mr. Walker both 
agreed with what the author said as to the use of 





automatic machines and the need of using them only 
for simple work. Mr. Price spoke of the simplicity 
of the tools and the complexity of the attachments in 
some German watchmakers’ lathes. Mr. Wimperis 
asked whether the grinding wheels retained sufficient 
accuracy of form when used for such delicate work 
as the correction of motor car change speed wheels 
when the wheels had been case-hardened ‘after being 
cut to form. He agreed with the author as to the 
danger of unduly high capital charges if more auto- 
matic machines were put in than it was afterwards found 
possible to keep going at full capacity. Colonel Crompton 
said that young girls of fifteen were so quick with their 
fingers that they could turn out such things as small 
screws as cheaply as an automatic machine. He alluded 
to the enormous effect produced by the introduction of 
high-speed steel, anu for roughing out work. He 
referred also to the astonishing difficulty in getting 
grinding wheels made of uniform quality, even when one 
firm only was supplying them. 

Mr. Brackenbury, in his reply, quite agreed with 
Colonel Crompton as to the difficulties produced by the 
irregularities in grinding wheel supplies. As regards the 
grinding of gear wheels for motor cars, the practice at 
the Elswick Works did not include any grinding after the 
hardening, but they took great care to avoid any warping 
of the wheel during the latter process. He did not agree 
with Mr. Taylor that high-speed steel was not useful for 
small work, and emphasised the fact questioned by Mr. 
Walker, that in heavy grinding the feed should be equal 
to the width of the wheel. 

On Wednesday only two sections met, and Section G 
was one of them, with Mr. Hawksley in the chair. The 
first paper taken was on “A Machine for Weighing the 
Forces on a Cutting Tool,” by Mr. John F. Brooks. The 
object of the machine is to measure the three co-ordinate 
components of the force on a cutting tool while in the act 
of cutting metals. The tool, fixed in a holder, forms part 
of a simple lever carried by a thin diaphragm of steel. 
This device gives a universal frictionless pivot when used 
for very small displacements. The location of the lever 
is effected by means of electrical contacts in circuit with 
telephone receivers. The bar which carries the cutter 
moves between the two electric contacts; the minimum 
force on the tool driving the cut keeps the bar in contact 
with one stud, the maximum force is just great enough 
to prevent it leaving the other stud. A click on the tele- 
phone indicates a contact, and when the clicks are 
equally frequent this is taken as corresponding to the 
mean force on the tool. Weights are used to balance the 
forces. The apparatus is capable of measuring maxi- 
mum, minimum, as well as mean values. The position of 
the centre of pressure may be found by two or more 
experiments. The paper was illustrated by diagrams, 
showing - the values of the forces on tools with cutting 
angles of 65 deg. and 70 deg. when cutting cast iron and 
mild steel with small cuts at moderate speeds. 

In discussion Mr. W. Taylor welcomed this paper, as, 
like Mr. Brackenbury’s, it dealt with workshop practice. 
He pointed out that previous research in Mr. Brooks’ 
direction was on work expended in roughing-out and 
mainly on heavy masses, whilst Mr. Brooks worked on bars 
less than 3in. in diameter, and obtained tooled surfaces 
more nearly approaching to those encountered in light 
engineering practice. Dr. Burch, of Oxford, appreciated 
the ingenious way of fixing the tool, firmly but frictionless, 
by the use of the flexible diaphragm, and suggested the 
determination of the relationship, with different materials, 
between the weight of metal removed in a given time and 
the combined force employed. Mr. W.A. Price remarked 
that, roughly, 1 horse-power would remove 1 Ib. of cast 
iron or $ 1b. of mild steel per minute, showing that a 
large proportion of the work supplied to a machine tvol 
was lost in internal friction. ; 

Mr. Brooks, in replying, said that forces on tbe cutting 
point differing 18]lb. represented fairly the order of the 
divergence between the results of tests intended to be 
made under identical conditions. When steel was 
operated on, similar tests, made at intervals of several 
months, gave practically the same results, but with cast 
iron the divergence was greater; in fact, with cast iron 
bars one end was usually harder than the other. 

Mr. Robert S. Ball followed with “Notes on the 
Governing of Hydraulic Turbines.” This paper dealt 
with the problems involved in the speed control of 
hydraulic turbines for the range of head of 2ft. to 3018ft., 
under which turbines are at work throughout the world, 
and was particularly intended to apply to hydro-electric 
installations. All hydraulic regulators he divided into 
two classes :—Disengagement governors—mechanical— 
which come into action when an assigned departure from 
the normal speed is attained, being otherwise out of 
gear with the gate-controlling mechanism ; and continuous 
governors—mechanical and hydraulic—which are always 
connected to the gate-controlling mechanism, and which 
begin to operate through the mechanism upon the gate 
at the moment the speed rises or falls from the normal. 
Mechanical governors are of many kinds, such as the 
Hartford, Gilkes, Replogle, and others, all of which 
operate upon the controlling gates through a system of 
gearing or mechanism actuated by the pendulum 
governor. The power to drive these governors is taken 
from the turbine usually, but is also sometimes obtained 
from an independent source, as in a large hydro-electric 
installation. Hydraulic governors are so called because 
water or oil under pressure is employed in closed cylinders 
to actuate the gates, the valves being controlled by the 
pendulum governor. These governors take various forms, 
such as the Bell, Gilkes, and Escher Wyss, according to 
the type of wheel they are set to control. Where the 
hydrostatic pressure is sufficient it is used directly in the 
hydraulic cylinders, but for turbines working under low 
falls auxiliary oil pumps are used to provide the necessary 
pressure for actuating the water gates. There are three 
forms of gate to which governing mechanism is applied :— 
Movableturbine vanes; a circular gate between the runners 
and the guide vanes; nozzles such as are used for Pelton 





wheels; and other impulse turbines acting under high 
heads. The cycle variations of angular velocity encoun- 
tered with some forms of heat engine, especially the 
internal combustion engine, are absent in the hydraulic 
plant, which results in a saving in the fly-wheel capacity, 
though for impulse turbines it is sometimes necessary to 
increase the moment of inertia by the addition of a fly- 
wheel. The action of hydraulic governors was described 
and the paper illustrated by eleven figures and diagrams 
plotted from the results of tests. 

In discussion Mr. Hawksley said the question of 
governing turbines was of importance owing to the regu- 
larity required in driving electric generators. Mr. J. 
Smyth remarked that in combined water and steam 
plants the latter only was governed. Professor H. T. 
Barnes referred: to complications introduced into the 
problem of governing by the presence of ice crystals in 
the water in cold climates. Mr. A. R. Sennett criti- 
cised a governor shown which, he said, had been 
thoroughly worked out by Roberts in his differential 
motion for the spinning mule. Mr. Fortescue Wells 
called attention to governors not depending on the waste 
of water through by-passes. Mr. Ball, in reply to the 
points raised, stated that there were no ice troubles in 
this country, whilst at Niagara the governors were 
worked by oil pressure; the deflecting nozzle governor 
was used where water was plentiful, but even then the 
flow from the by-pass could be stopped if desired. .In 
the diagram referred to by Mr. Sennett the angles had 
been exaggerated for the sake of clearness, hence the 
misconception. When serious water- hammer was 
feared safety valves were frequently used. 

The next communication was practically a réswmé of a 
book recently published on “ Ice Formation,” and discussed 
“The Ice Problem in Engineering Work in Canada,” by 
Howard T. Barnes, D.Sc., of McGill University, Montreal. 
In Canada the development of the vast water powers of 
the country must include means for combating the ice 
troubles which arise each winter. The conditions which 
must be met during the winter months are sometimes 
very serious, when ice is forming rapidly, and ice-bridges, 
dams, and shoves may change the whole character of the 
levels and channels in a single night. Rivers are known 
to have been turned entirely out of their course to seek 
new channels during a winter of unusual severity, and 
in some instances the reversal of a rapid is of yearly 
occurrence. It seldom varies more than a few thousandths 
of a degree from the freezing point, even in the severest 
weather. This is true for rivers flowing too swiftly for 
surface ice to form, as wel] as for the quieter streams 
protected by an ice covering. In general three varieties 
of ice are distinguished, and present characteristics 
brought about by their method of production. Surface 
or sheet ice forms over the surface of quiet lakes or 
rivers, and is helpful or not depending on the particular 
conditions. Spicular ice, or, as it is called in Canada, 
frazil ice, is formed by surface agitation in the more 
turbulent rivers, and in waterfalls, and accumulates in 
great quantities in the quieter portions of the stream, 
where it is carried by currents. It varies in size from 
thin plates to fine needle crystals, depending on the degree 
of agitation of the water, and of all the forms of ice it gives 
the most trouble in hydraulic work. Anchor or ground-ice 
grows along the bed of a river which is not covered by a 
surface sheet. - If is formed in two ways: by the cooling 
of the bottom by the radiation of heat during cold clear 
nights, and by the freezing of frazil ice carried down by 
the currents of water when in a supercooled state. A 
bright sun has a great influence on this ice, and as soon 
as its rays are sufficiently high to penetrate to the bottom, 
the ice is detached and rises to the surface. In so doing 
it frequently brings up stones or boulders of considerable 
size to which it is attached. During severe cold weather 
the water is thus thrown into a slightly supercooled 
state, during which time the ice crystals grow rapidly by 
continued freezing, and give rise to the agglomerating 
stage, when they possess adhesive properties and form 
lumps and spongy masses. In this condition the ice is 
dreaded by power users, for it quickly adheres to the 
rack-bars and to the machinery of the wheel-gates and 
turbines. In a short time it interferes with the operation 
of the wheels, and may at any moment cause a tempo- 
rary cessation of operations. Fortunately, it is only a 
minute temperature depression which brings about these 
conditions, and methods of artificial heat applied about 
the affected spots relieve the situation in a short time. 
An intelligent use of artificial heat, specially at night time 
when supercooling is most common, is found valuable in 
preventing any interference with the normal operation of 
a power-house, and where it is possible to apply even a 
small quantity of heat directly to the machinery and racks 
a condition of affairs may be done away with which for 
many years has been regarded as involving inevitable 
interruption to the continuous operation of a plant. 
There are other causes at work, however, to interfere with 
the operation of power plants, which depend on the 
particular spot where a power-house is situated. Rivers 
like the St. Lawrence at Montreal are subjected to winter 
floods, occasioned by the accumulation of frazil—and 
disintegrated anchor—ice. Wherever open water or a 
rapid occurs above a surface sheet of ice, large quantities 
of frazil ice are carried under by the currents and settle 
upwards in the quieter parts. Large hanging dams of 
spongy ice are thus produced, which so reduce the avail- 
able waterway as to cause serious changes in level. 
Sometimes the channels become blocked entirely, and 
then the water backs up sufficiently to clear ice away and 
produce a shove. A tremendous upheaval results, and 
large masses of ice are piled on high for miles around, 
often doing much damage. It is well known that the 
most effective prevention to the formation of both frazil 
and anchor ice is the protection afforded by a surface 
sheet of ice. If a power-house is located on a river 
normally frozen over, with no stretches of open water 
above, no ice troubles are experienced. When this is not 
possible, artificial intake canals are usually constructed, 
in which the water flows sufficiently slowly to freeze over, 
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If the canal is fed from the open river, booms and crib- 
work are resorted to in order to deflect much of the ice. 
If the inflowing water current is sufficiently rapid to draw 
the frazil under the surface ice, it is often necessary to 
cut artificial channels to allow of sufficient water for the 
wheels. In this way a surface sheet may prove to be 
disadvantageous. The ice problem in Canada is, how- 
ever, no bar to the future development of her vast water 
powers. 

A discussion followed, in which the author was com- 
plimented, and then the last paper of the session was 
read by Mr. John Smyth, M. Inst.C.E., on “ The Applica- 
tion of Water Power and how to secure the greatest 
Efficiency in its Working.” He showed that a great 


many falls of water are not now made use of because’ 


they are too small or the supply of water is too irre- 
gular, but that they might be made valuable by supple- 
menting the water power by means of a variable auxiliary 
power. On the Upper Bann River, in the north of Ire- 
land, there are a number of these small falls which he 
suggested could also be made more valuable by the con- 
struction of compensating or subsidiary reservoirs or 
lakes on poor lands, along the course of each river, into 
which floods might be drained or impounded and 
gradually withdrawn afterwards to the lower reaches for 
the use of the mills. This would have the further 
advantage of diminishing floods, and would not inter- 
fere with the construction of reservoirs on the higher 
grounds, where the water is purer and used for the supply 
of towns, and then full advantage would be taken of the 
entire drainage area of each river. 

A discussion and vote of thanks brought the labours of 
Section G to an end. 








THE DYNAMICS OF LONG RECOIL. 
By A. G. GREENHILL. 

Tue system of allowing a long recoil on a field travel- 
ling carriage of the gun in a cradle controlled by a 
buffer, of length sufficient to obviate the jump of the 
wheels off the ground, had been worked out secretly in 
France long enough ago to have figured in the indict- 
ment of the Dreyfus case. 

The secret being out, all other nations found it neces- 
sary to adopt the system, and our artillery has followed 
in its turn, as the advantage is now so obvious. 

On this system the rate of the quick fire (Q.F.) gun so 
called can be utilised to the fullest extent; no time is 
lost after every shot in relaying the gun; the pointer is 
seated comfortably in security behind a shield, and can 
keep a telescopic sight on the target by a fine adjust- 
ment, and pull the lanyard as fast as the gun can be 
loaded. This requires undivided attention, so another 
gunner attends to the elevation of the sight in accord- 
ance with the range called out by a third man at the 
range-finder; and the hardest work is to supply the 
ammunition fast enough with the fuse set to the range 
observed, this requiring the undivided attention of three 
or four more gunners as fuse-setters. 

A battery consisting of one gun of this type, with 
eleven wagons of ammunition, has double the power for 
the same horseflesh as an old six- battery with six 
ammunition wagons; and provided with its shield, the 
new gun can advance near enough to get the full advan- 
tage of the fire. 

We need not dwell here on the theory of probability in 
its bearing on the superiority of accuracy of one good 
pointer pitted against six of inferior capacity, the shots 
per minute being equal. 

The mechanical question to be discussed then is the 
determination of the pull of the buffer, which is just on 
the point of lifting the wheels off the ground during 
the recoil; and given the weight of the gun and recoiling 
parts, and the velocity of recoil, to adjust the length of 
the movement of the gun in the cradle; also to calculate 
the time occupied in the movement. 

Care must also be taken that in the return movement 
of the gun the buffer push, in bringing the gun to rest 
at the firing position, is not greai enough to lift the 
spade out of the ground, and so throw the gun over on 
the muzzle, and the pointer over his head, or disturb his 
aim at least; this detail was overlooked in the early 
design, but is likely to happen, considering the small 
weight carried on the spade, small enough for the gunners 
to lift the trail with ease. 

In the ideal limiting case, which we proceed to discuss, 
the pull or thrust of the piston-rod of the buffer is sup- 
posed to be adjusted so that the wheels or spade are just 
on the point of lifting ; if a certain part of the weight is 
still to be carried on the ground, the calculation must 
proceed as if this weight was deducted from the real 
weight, to obtain the limiting pressure on the ground to 
be estimated in the calculation. 

1. The first thing to be settled is the weight on the 
wheels and spade for any position in the recoil of the 
gun. Working in cwt., the unit employed in practice, 
denote the weight carried by the wheels and spade by R, 
and §; when the gun is in the firing positicn, with the 
muzzle A over A; in Figs.1and3; and suppose the weight 
of the gun and recoiling parts is W cwt. 

As the muzzle A recoils from over A; to M, weight is 
transferred from the wheels to the spade, equal to 

\ 

WwW a ewt., where S denotes the spade and T the tread 

of the wheels, so that Ri and S; are changed to 
A,M 


. 7 ake A.M 
(1) R=R,—W gay, and S=8, + W 


le i 
and each of these reactions R and S can be represented 
graphically by the ordinate MR and MS of a straight 
line R, R and §, S. 

To construct these straight lines, give the muzzle a 
fictitious recoil from A, to O,, so as to take all the weight 
off the wheels and put it all on the spade; then 





which determines O,; and the weight R on the wheels for 
any position M of the muzzle is given graphically by the 
ordinate MR of the straight line R, O., the ordinate 
A, R, representing to scale the weight R, cwt. 

If A, 5; represents to the same scale the weight S, on 
the spade, a straight line 8, S parallel to R, R will give 
graphically by its ordinate M S the weight on the spade 
when the muzzle is at M, the equal lengths RS and R,8, 
representing the total weight; and 88, produced will 
meet M A, at O,, the point to which the muzzle must be 
advanced in imagination so as to throw all the weight on 
the wheels, so that the relation 
(3) $,-W “ ° ay ee ot ST, gives A, 0. 

Another graphical representation of the reaction Rt and 
S would be made by means of a straight line s, s s, 
parallel to A, A, at a distance representing R, + S,, the 
total weight; and now an ordinate M s is divided by R, 0, 
at R, so that the segment M R and Rs represents the 
weight R on the wheels and S on the spade. 

Thus is the numerical case we employ for illus- 
tration: we take R, = 23, 8; =1 cwt., a total weight 
R, + 8; = 24 ewt. ; and with ST = 90in., and a gun with 
recoiling parts weighing W = 9 cwt., this makes 
(4) A; 0, = 10in., A 0. = 230in., 0, 0, = 240in, = 20ft. 

Then with a recoil from A, to A, of 40in., we find 
R, = 19, 8, = 5 ewt., with the muzzle over Ag. 

2. Suppose the C.G. of the gun and recoiling parts 
moves along the line A B at a height S H above the ground 
ST; the line of action of buffer force must on dynamical 
principles be taken as acting in A B, whether the piston- 
rod is above or below the gun, or to one side; the reaction 
of the slide, or the bending moment of the piston-rod 
combined with its pull being equivalent to a single force 
in the line A B. 

If the buffer pull P is so regulated as to be just on 
the point of lifting the wheels off the ground by rota- 
tion round the spade §, then 

PxSBH=Rx8BT=W x MG, 
so that P is represented graphically by the ordinate 
MP of the straight line P, O., in which A, P, has 





and then 2 x/n is the period in seconds of a pendulum of 
length S H. 

The energy curve from A, to A, is thus a parabola 
E, E A,, with its vertex under O., and passing through 
Ay, while the velocity curve U, U A, is a hyperbola, with 
centre at O., and vertex Ay; as the scale is arbitrary, we 
may draw the hyperbola for convenience to asymptote PO., 

lf the length A, Ag of recoil is denoted by J, 

(4) UP _ 2al+P _ 2A, Oyl—P_ A, Ay AA, 

29 28H 25H 28H 

so that, for given U,, a quadratic equation arises for 
finding /; one root will give A», as in the figure, and the 
other a point A,’, equidistant from O, on the other side, 
the second vertex of the velocity hyperbola, corresponding 
to the supernatural case of the gun advancing from A, 
to infinity, and reappearing on the other side of infinity, 
to come to rest at Ad’. 

Denoting U,?/2 g, the head of the velocity U,, by /, we 
have to determine A, and A,’, from the relation 

(5) A, Ay, A; Ay’ = 2k°S H, 
with A, Ag te Ay A,’ =x 2 Ay Og; 

this is done geometrically by drawing the circle centre 
O, and radius A, O,, and the straight line parallel to A, 0., 
at a distance, the G. M. of 2 k and 8 H; the points where 
they meet are above A, and A,’. 

4. If the time in seconds from M to A, is denoted by ¢, 

dz J 





T ne GE os, 2g? 
| Oo = 55 ny (e a’) 
; Oey,’ dz is 2+ (a? — a) 
@ynt= sae =e LA 
cu EO MER Ee 8, 
=e re = x) ee Oe eee 


and the time is represented graphically by the hyperbolic 
sector A, O, U. (Principia, Book II., Section II.) 

Other expressions may be given for ¢, of convenience 
depending on the data, such as 


(3) nt J (a +a) + Vv (e@— a) 
Vv (x + a) — vy («# — a) 

J (P + Ps) + v (P — Pr) 
Vv (P + Pa) — 4 (P — Pa) 


= log 


= log 





a A; R,; and then the buffer 
thrust Q which is on the point of lifting the spade is | 


been made equal to 














Tae Excoveen 


Fig. 1—DYNAMICS 


given by the ordinate MQ of the straight line O,Q 
parallel to P, O,, or else by the segment Pq of the constant | 
ordinate Mq. 
Thus in the numerical case, with SH = 36in., we find | 
P, = 57°5, Q; =2°5, P. = 47°5, Q, = 12°5 ewt., 
and P+ Q = 60cwt. 

3. After this statical preliminary, the graphical repre- 
sentation of the dynamics can proceed; and suppose, first, 
that the recoiling W cwt. is brought to rest in the dis- 
tance A, A as quickly as possible without lifting the 
wheels off the ground, starting from the firing position 
with the velocity U;, f/s. 

The retarding force at any intermediate position M 
being represented by the ordinate M P of P, P., and the 
work area by the trapezium A , P; P, A,, the average re- 
tarding force is represented by C D, the ordinate of P; P, 
at C, the midpoint of A, A,, representing a buffer pull of 
4 (P, + P.) ewt.,so that, equating the kinetic energy of the 
gun and the work done in bringing it to rest. 


(l) W a = 4 (P; + P,) A, As ft-cwt.; 
24 


this determines U,, the maximum permissible velocity of 
recoil in f/s, for a given length of A, A, in feet of buffer 
recoil. 

Denoting by U the velocity at any point M of the 


recoil, and putting A, O, = a, M O, = g, then 
ok > o 
a 
and ; : 
g wen 4(P4+P,) MA, 
29 
=4P,-, (é + 1) (x — a), 
a 
or 
U2 = n? (22 — a’), 
where— 
te i Ot SE ae 8 








. , A; O2 n 
(2 RK, — W 1-2 — 0, A, O. = ‘1 S 
a, 1 37 ’ Ay Je woh 








W 4,0, SH’ 





v (R + R.) + y (R — R, 


Vv (R + R,) — / (R — R®’ &e.; 


log 


Sware Se 


OF GUN RECOIL 


the logarithm is Naperian to base e, and is multiplied by 
2°83 to convert it into a common logarithm to base 10. 

5. The gun begins its return from A, to the firing posi- 
tion in reverse order, acted on by the pull of the piston-rod 
represented by the ordinate M P of the same straight 
line O, P, so that the energy curve is the parabola A, E 
again, and the velocity curve is continued in A, U’ below 
A, A, along the same hyperbola U,; U A. 

This motien continues till the point M is reached, where 
the buffer pull P must change to a thrust Q given by an 
ordinate M Q of the straight line Q O; and continue along 
it, 80 that the spade is just on the point of lifting. 

The point M of the change is determined graphically by 
making the work area, represented by the trapezium 
A.M P P, and MQ Q, Ai, the same, in order that the gun 
should reach the firing position A; without velocity or 
shock. 

Adding the trapezium A, M Q Q,, the parallelogram 
PQ. must be mole equal to the trapezium A; Ay Q: Q: 
or to the equal parallelogram bounded by P; Qi, P2 Q:, 
and Q, Q, and the parallel line through C, which line must 
therefore meet the diagonal P, Q, on the line through M 
parallel to P; Q:, or P,, Qy. 

The velocity curve is completed along the hyperbola 
U’ Aj, with centre at O, and vertex at A,, and being a 
similar hyperbola, it is drawn to Q, O, as asymptote; 
it is similar, since— 

g& _# = oe Sere 
W MO, WMO, SH 
and the same » thus applies to both hyperbolas. 

6. The time ¢, from A; to A, being given by— 

(1) n t; = ch! As 0}  ch-! 3 

442 2 2 
and the time /, from A, back to M by— 
(2) 2-4 =ch7* - 


n, 


2 
the time ¢,; from M to rest at Ai, is given by— 


(8) nty= ch=? nt 
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Qkt+th+eus ch~' Pry 1 gh? ! 
n Py n P, 

“+ 1 ch~' nd 

n i 


and any intermediate time is represented on the diagram 
by means of the time curve T, A, T, T;, composed of 
branches of a catenary modified in perspective; and 
ch! m is determined from a logarithmic table by the 
relation 

(5)ch—-! m = sh-? 4/ (m?— 1) = log, [m+ ¥ (m? — 1)} 
V (m+1)+ V (m—1) 

V¥ (m+1)— oy (m— 1) 


7. At the point M, where the change takes place 


2.3 logio 


(1) U2 = n? (M O,? — A, 0,2) = n? (M O,? — A, O,?) 
(2) P?— Pj? = Q — Qu 
with 
P+Q=h4+Q=2h4+Q,, 
so that 
gy 2th PtP  PtPt2Q 
P— P, P; — Py P, — Pp + 2Q: 
(4) P+A — WEA 2R+WEA 
Q-Q Qe — Q: 2P, + Q — Q 


Thus in our numerical case— 
(5) Pi + Py = 105, P; — P, = 10, 
Qe. + Qi = 15, Q. — Qi = 10; 
P, + P,2+2Q: = 180, P, — P, + 2Q: = 35, 


2P, + Q. + Qi = 110, 2 Py + Qs — Qi = 105 
NOK 
(6) n ty = 2°3 log. sant 8 = 0°637 
¥ 105 — /10 
r 3 AY. 
(7) 0 ty = 2°8 log, ¥208 V1 + 710 S85 _ 9.894 
/105 1/130 — 10 35 
(8) es & == 2°B log, VIE VOT 10 vO _ 9-199 
15 ,/110 - 4/10 4/105 
a oe 
With S H = 3ft.n = 7 = 3°27: = 0°305, 
Vit n V5 i 3°275, = 0 


so that ¢; + & + t,is about one second. 
8. With a recoil A; A, of 40in., 


o Ue J co 2, 
(1) W 24 att x 105 x 12’ 


U2 105 x 40 " 

2) = in = 19° 4ff., = 35°3 f/s. 

Og 2x9xD iy a Ee 
Suppose the shot to weigh w Ib., and to be fired- with a 

charge of P lb. of powder; to allow forthe blast it is usual 

to take the effective weight of the shot as w + 2 P |b.,so 

that if V is the muzzle velocity, 


(3) (dw +2P)V=112 WU, 





V a 112 W 
U1  w+2P’ 
hich determines the muzzle velocity which is on the point 
of lifting the wheels. 
In the numerical case, take w 
this makes 
: e 
(4) : «= Sx? 48, V = 48 x 35°3 = 1694°4 f/s. 
[ 1 21 
But if V is given, the recoil / is determined by the 
quadratic equation (4) § 3, in the form 


1°5 |b., 


18, P 


ee aa vz eR A . 
(5) 2 — 2A, O..1 ht Paxi|  F = © 
, + og\n12 Ww " 
: ‘ ‘ V2? .w+2 Pj? 
(6) (2 — A; Ov)? = A; Og? — 28 
5) 1 Ov) 1 Og 29 ( 112 W ) SH 
U;? 


A,0,2— “"ognH, 
29 


of which the smaller root must be taken in practice. 
Thus, with V reduced to 1600 f/s, 
1600 _ 100_ 


l = = 33°3 f/s, 
48 3 
and with A; O. = 230in.,S H = 36in., 
oy Ma ey im od) _ 10,000 _ 37,900 
\ 12 12 64 x 9 144 
1 = 280 - 194°T 44 or 35*3in. 


12 
and 1 varies very nearly as the square of the muzzle 
velocity, or 1 per cent. increase in V requires about 
2 per cent. increase in /. 

_ The gun is shown fired horizontally ; the effect of eleva- 
tion is to increase the recoil or piston pull to a slight 
extent by the resolved part of gravity; but as the arm 
5 H at which this acts is diminished, there is a give and 
take which we need not stop to investigate. 

9. Buffer liquid resistance with constant orifice is pro- 

portional to the square of the velocity, and so may be 
represented by the ordinate of the energy curve E,; E B, 
and the spring resilience must contribute the rest of the 
buffer reaction E P. 
_ But with spring resistance starting from zero at A, and 
increasing uniformly to P, at A,, represented graphically 
by the straight line A; P2, the residual liquid resistance 
contributed by the buffer must be represented by the 
ordinate of the straight line P; As; and to secure this 
resistance the buffer orifice should vary as the ordinate 
of a parabola with vertex at A’,, on the opposite side of 
0,, and equidistant with A, This ordinate will change 
so slowly that a constant orifice will satisfy practical 
requirement. 

Now comes the practical difficulty that the liquid 
resistance changes in the return from A, to Aj, as it acts 
always in the direction opposite to motion, so that if 
liquid resistance merely changes direction, the total 
piston-rod pull in the return from A. to M will be propor- 
acne to the difference of the ordinates of A; P: and 
“ As, or will vary as the ordinate of the straight line 

: Os, where O; is the point where the line through the 


itertoction of A; P, and P; Ay, parallel to P, Ai, cuts 





will be part of an ellipse, with centre at O,. 


2» and with this resistance the velocity curve A, U’|* 


If the return from M to A; is made on the ideal condi- 
tion that the spade is just on the point of lifting, the 
liquid resistance in the buffer must be proportional to the 
sum of the ordinates of spring resistance represented by 
the straight line A; P. and the piston-rod thrust repre- 
sented by the ordinate of the straight line Q: Q2; so that 
liquid resistance must be proportional to the distance 
from O,, the point where A; 0; is cut by the perpendicular 
to it through the point of intersection of P, Ai and Q. Qu, 
but this requires a complicated adjustment of the buffer 
orifice, which may be realised to some extent by the 
operation of the controlling plunger in the hydraulic buffer, 
shown diagrammatically in section in Fig. 2. 

The section of the buffer shows that the liquid does not 
fill the cylinder behind the piston during the recoil, so that 
in the return movement the liquid resistance is absent at 
first, and the movement is due to spring resistance only 
represented by the line P, A:, and the corresponding 
velocity curve A, U’ is an ellipse with centre A. The 
controlling plunger can then be so arranged as to bring 
liquid resistance into action at the point M, and so realise 
closely the ideal condition investigated. 

10. The theory is simplified by cutting off the tip of 
the lines P, P, and Q; Q2 of piston-rod pull and push by 
the lines P,’ Pz and Q; Q2’, so as to reduce pull and pus 


40 
t th | Geet 
Matath=5 x 17 
11. As the shot advances up the bore a length cf b feet, 
and acquires a velocity V, the gun will recoil 


(1 + 20) = 1:07 second. 


U; : : a 
(1) Vv b feet in a time +r ¥V seconds, 
taking the average velocity up the bore as $ V; and 
denoting by G the average thrust in cwt. of the powder 
| gas on the face of the | reech screw, a force G — P,; cwt. 
| acting for 7 seconds, will give W cwt. a velocity U; f/s, 
| so that 


(2) (G—P)rT=W . second-ewt. 


3) G—-P,=wUew Ut #N 
gt “6 
, ee ete ae 
~ w+2P 296 w+2P* 6 
G WwW Pai. Sele 
-_— - . ~ F 2 1 
” yy. ear x ..* 


In the numerical case take b as 80in., with A; Az of 40in., 
Py Re 
and Se ae 


7 = e. this makes 
P; Ry 
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Fig. 2—HYDRAULIC BUFFER 


each to a uniform force, which is just on the point of 
lifting wheels and spade wherever it is easiest. 

The velocity curve U; Az is now a parabola, and the 
energy curve E; A, a straight line; and the point M, 
where the resistance changes, is the point where the 
diagonal P,’ Q.’ cuts A, Ai; and now 

a w Uf «Ph. ish Kh OS 
29 : ‘ Oa 
The time curve is also parabolic, and the recoil from A; 
to Az is described with average velocity 4 Ui, so that 
A; Ao 
2) 4 =——.. 
(2) & eu, 


! 4, 


SH. 





joe 


SS it lena wens & oe 
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The Engineer 
Fig. 3—-DYNAMICS OF GUN RECOIL 


In the return from Az to Ai, the average velocity is 


: . M Az 
3 i U = Il v4 2 
©) 3 seid ae me © 
! T QQ = U S: 
= 40; nl al he fe 
so that : 
A, Ay rs 
bth Se (3 1) 
(4) &+ ¢ it, Vv Q: + 
a A; Ay (s 1) 
sU, s, a gtd 
In our numerical case 
rn U? P, 7 La 47°5 f 40 a 7. 
(0) 24 “—_° A; Ay = > x a 17° 6ft. 


(6) U, = 34 f/s, V = 48°x 34 = 1682 f/s. 


= 20 about. 
1 

So that the thrust on the trunnions during this time 
would be twentyfold without the intervention of the 
buffer, as in the old-fashioned gun. 

The carriage, however, requires to be made strong 
enough to withstand this sudden application of the full 
force of G, in case of accident, and the buffer ceasing to 
work, but the calculation of the strength of the parts is 
beyond the scope of this article. 

| 12. The unbalanced moment about the spade S of this 
thrust will be G.SH — RB, .Sr = (G—P)SH 
ft.-cwt., and acting for r seconds, will impart an angular 
| velocity w round §, given by 


(1) MeP%=G—P)r:8SH=Wus, 
g 9 


(5) r = _ second, and 5 


| where k denotes the radius of gyration round S, and h 
the height SH, M denoting the total weight R, + 8: 
cwt. 

The angular velocity w is enough to make the wheels 
rise off the ground to a height H feet, given by 


2) R}.H=MPF s (foot-cwt.) 


> Ot wh 
M F#? ag 2g MF 
H Wh? P2 
@) Ai A2 M ke Ry 

Estimating & at 10ft., with h aft, P: 

R,; = 23, we find 

(4) H BO 3? 47°5 

| A.A, 2X 10° 28 

| with A, A, = 40in., so that the jump of the wheels is not 
quite 3in., but more than 2in., quite enough to upset the 
aim after a shot, and to require the gun to be relaid; and 
here is where the time is lost and the Q.F. principle 
cannot be utilised, unless associated with Q.A. (quick- 
aiming). 

All this loss of time in relaying the gun is obviated by 
the interposition of the buffer permitting long recoil, and 
increasing the rate of fire at least sixfold, so that one gun 
of this new type is a match for six of the old-fashioned 

| design. 

The theory above is intended to show the nature of the 

| calculation required in the production of a new design of 
long recoil; and progress in artillery equipment is now 
so rapid that there are indications of a new equipment 
being soon called for, if we are not to be outclassed again 
by other nations. 


= wr P, . Ai As 


= 0°07, H = 2°8in., 








STEEL RAILWAY CARRIAGES. 


For a combination of strength and durability, with 
some reduction in weight, several American railways 
|are now experimenting with railway carriages built 
|entirely of steel, the only wood being in the doors, 
| window sashes, and some small fittings, although 
some of these carriages even have metal doors and window 
sashes. The Pennsylvania Railroad has had the matter 
under investigation for some years, and has recently placed 
orders for 200 steel carriages to be built to the designs of its 
own engineers. Some of these will be for the New York 
| suburban service, running in the tunnels under the river. 
|The others will be for main line express trains, including 
ordinary passenger carriages, postal vans, luggage vans, and 
| dining saloons. Sleeping and parlour carriages are also to 
| be built, and the Pullman Company has completed a sleeping 
saloon in which the underframe and body framing, outside 
| sheathing, and interior lining and finish are all of steel. 
| The passenger carriages are 80ft. long over the vestibuled or 
| enclosed platforms, weigh 56 tons empty, and carry eighty- 
| eight passengers. Some are on six-wheel and others on 
four-wheel bogies. A central box girder formed by two 18in. 
channels, with top and bottom cover plates, has cantilever 
girders, on which are seated the plate girders forming the 
| sides up to the level of the windows. The side posts form 
| the web stiffeners, and are connected at the top by a longi- 
| tudinal plate above the windows. To these top plates are 
riveted the roof frames. The sides are of din. plate, lined 
with asbestos cloth, and the roof is of ,4,in. plate. The inner 
lining is of steel, except that vulcanised fibre board is used 
for the ceiling. 
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COMBINED TUG AND SALVAGE STEAMER. 


A STEEL twin-screw tug boat named the Varuna, which is 
fitted up for fire and salvage purposes, has recently been 
built and engined by the Tanjong Pagar Dock Board, Singa- 
pore. The principal dimensions of the vessel are :—Length 
overall, 128ft.; breadth moulded, 25ft.; depth moulded, 13ft. 
The hull is built of steel throughout, the scantlings being in 
excess of Lloyd’s highest class. The vessel has a steel main 
deck, teak sheathed aft of machinery space, and raised 
forecastle deck the height of the bulwark. Accommodation is 
arranged for twelve Europeans in two deck-houses, one on the 
main deck forward, and one on the lower bridge. There is 
space for forty natives in the forecastle, and quarters under 
main deck aft. 

The double bottom of the hold and fore and after peaks is 
arranged for fresh water, or trimming, tanks. There are five 
water-tight bulkheads, the machinery space bulkheads having 
water-tight doors, which can be worked from the deck. Coal 
is carried in side bunkers the whole length of boiler space 
and in a reserve cross bunker forward, the total capacity 
being 110tons, There is a steel mast forward, which is fitted 
with a 10-ton derrick for salvage gear. 

Sentinel combined steam and hand-steering gear is fitted 
on the bridge deck, and is provided with a controlling rod 
carried to the flying bridge. 


Emerson Walker’s patented | 


steam and hand windlass and capstan are fixed aft for | 


handling heavy tow-lines. 
sists of two sets of tripie-expansion surface condensing 


engines, capable of developing collectively about 1100 indi. | 


cated horse-power. The cylinders have diameters of 134in , 
22in., and 36in., with a stroke of 22in. 


fitted with steam reversing gear. The auxiliary machinery 


consists of one duplex Worthington pump for the water | 
tanks and bilges, two centrifugal circulating pumps, two | 


duplex Worthington feed pumps, and a Rankine feed-water 
filter. 


The propelling machinery con- | 


The engines are | 


In addition to the foregoing, there is one Merry- | 


weather pump, with complete fire and salvage connections, | 


capable of discharging 1800 gallons per minute. The above 


illustration shows this pump at work delivering water through | 


a number of fire nozzles. 


A direct-coupled dynamo, by Scott | 


and Mountain, is fitted for lighting the ship. Steam for the | 
main and auxiliary engines is supplied by two cylindrical | 


return tube boilers, each 13ft. in diameter, with a working 
pressure of 1801b, Weare enabled to produce the photograph 


of this vessel and to publish the foregoing particulars by the | 


courtesy of the chairman of the Tanjong Pagar Dock Board | 
and of the Crown Agents for the Colonies. 








WirH a view to supplying Paris with electric energy 
for its railways and lighting, three engineers of the French capital 
have drawn up a project for establishing an immense power station 
by barring the Rhone Valley, at Gresin, near Bellegarde. The 
enterprise has received the suppcrt of the French authorities, and 
its estimated cost is £2,400,000. 


| 


| 2200. 











OERLIKON WORKS. 


THIRTY years or so ago the commune of Oerlikon, near | 
Zurich, which to-day is such an important locality, only | 
had a population of some few hundred persons. In 1872 
a small works for the manufacture of wood- -working | 
machinery was founded. Gradually this small establish- 
ment grew. From wood working tools it proceeded to | 
produce other machinery, and finally took up electrical | 
work. Now-a-days the Oerlikon Works, which we illustrate | 
in Fig. 1, is one of the most important factories in 
Switzerland, if not, indeed, in Central Europe. 28z 

The ground actually owned by the works is some thirty- 


a good organisation is necessary, and to this part of its 
| business the firm pays a considerable amount of atten- 
| tion. For the three principal branches of constructional 
work there are three technical offices. A special staff 
| looks after the maintenance of the works, and keeps the 
plant in good condition. Another department prepares 
| the working orders, and transmits them to their proper 
| shops, besides regulating the work and the general carry- 
ing out of the manufacture. 

The different buildings in the works are connected 
| together and to the railway at Oerlikon Station by a 
| network of standard gauge railway lines, as well as by 
narrow gauge Decauville lines. One of the trains is 








_- 








Fig. 1-GENERAL VIEW OF 


three acres, of which more than twelve are covered with 
buildings. The number of workpeople employed is about 
The production of the works is of a varied descrip- 
tion, and includes castings, machine tools, machines for 
making axes and for forming gun stocks, grinding 
machines, mill machinery, bolting machines, electric 
generators and motors of all kinds, electric tramway 
material, overhead cranes, electric cranes, mining loco- 
motives, steam turbines, &c. 

Tn order to carry on successfully such works as these 


THE OERLIKON WORKS 


illustrated in Fig. 3. The total length of lines is 
9 kiloms.—say, 5} miles. For transporting materials 
from one part of the works to another there is an electric 
gantry in the open air, two locomotive cranes, and thtee 
electric locomotives, as well as a number of trucks. In 
the works there are some thirty overhead electric cranes, 
with capacities varying up to 50 tons, and more than 
fifty overhead and other cranes worked by hand. There 
is an extensive network of water mains, connected to a 
pumping station for distributing water for ordinary and 
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Fig. 2—-WORKMEN’S CASINO 








Fig. 4—MACHINE SHOP 





















































Fig. 6—-BORING THE FRAME OF A 750-H.P. GENERATOR 


fire purposes. For the lighting of the works there are 
about 1500 incandescent and 320 arc lamps. 

Electric driving of the works is naturally resorted to. 
Part of the power required is taken from the river Glatt, 
which is utilised at two places, namely, Glattfelden 
and Hochfelden, which are 25 kiloms. and 22 kiloms. 
respectively from Oerlikon. At both these places there 
are power plants comprising turbines and three-phase 
generators. These latter produce current at 100 volts, 
which is stepped up to 30,000 volts by means of trans- 
formers. The transmission line is composed of three 
copper wires. At the works the pressure is reduced to 
230 volts. The power available from these sources is 
about 500 horse-power, and in addition to this there is a 
supplementary steam plant at Oerlikon. This plant has 
a battery of six boilers with a total heating surface of 
635 square metres, and five steam engines with a total 


capacity of 1000 horse-power. One of these, which is of | 


600 herse-power, drives a three-phase generator as well 





as a part of the shafting of the works. This generator 
runs at ninety-four revolutions per minute, and produces 
current at 135 volts pressure. This current is brought to 
the correct voltage, and is added to that coming from the 
hydraulic stations, and supplies the distribution network 
throughout the works. In addition to the foregoing 
electric machines there are two direct current dynamos 
of 200 horse-power each for lighting purposes. These are 
driven from the main shafting. The machine tools are 
partly driven separately and partly in groups, and the num- 
ber of motors throughout the works exceeds two hundred. 

There are fourteen furnaces in the foundries, «c., 
twenty-two forge fires, seven steam hammers, and 920 
machine tools. Some of these are of particularly large 
size, and many of them have been specially designed 
for the particular work they have to carry out. 

The foundry occupies an area of 7000 square metres. 
It is divided into three parts, one being used for large 
eastings, one for small. and ene for steel eastings. It is 











Fig. 7—TURNING THE FIELDS OF A LARGE ALTERNATOR 


| traversed in several directions by standard gauge and 


Decauville lines. There are eight overhead travelling 
cranes, the largest having a capacity of 30 tons, and a 
number of hand cranes. Moulding machines are largely 
used, and there is a number of drying ovens, both fixed 
and portable. There are three large cupolas, one Piat, 
and one Siemens-Martin furnaces. The blower is worked 
by an electric motor, the equipment also includes cold 
saws, emery wheels, sand blast, ball mills, and an electric 
welding plant. 

The mechanical workshops comprise under one roof 
two erecting shops and the smiths’ shop—Figs. 4, 5, 6, 
and 7 and page 190. In the centre of one of the shops 
is a large marking-off table, to which all pieces coming 
from the foundry are taken so as to be prepared for work 
to be done upon them. 

In the electric shops there are machines for stamping 
and cutting the iron plates for armatures, Kc., lathes for 
dynamos, erecting shops— Figs, 5, 11 and 12—for generators 
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and motors, and winding shops. Large departments are 
set aside for traction work, and for testing purposes. Two 
machines in the electric department claim special atten- 
tion ; they are a large boring lathe—Fig. 6—and a large 
turning lathe—Fig. 7. 

The size of the machines made here may be gauged 
from the view we give in Fig. 8 of the ring of a large 
alternator. 

The authorities at Oerlikon have by no means neglected 
the well being of their workers. Every care has, for 
example, been-taken to prevent accidents when using 
machinery. All moving parts within reach are cased in. 


Again, in the fettling shop there is a system of ventilation 
by which the dust, &c., is drawn into underground ducts 
and carried away. The workmen have a library of their 
own, as well as reading and meeting rooms, these being 
contained in a special building called the Workmen's 





Fig. 8-RING OF LARGE ALTERNATOR 


Casino—Fig. 2—which has been built by the directors 
for this purpose. Here, so we understand, the work- 
people may bring their families to spend Sunday if they 
so desire. 








OBITUARY. 


WILLIAM ROBERTSON COPLAND. 


WE have to record with regret the death, at Glasgow, 
on the 19thinst., of Sir William Robertson Copland, LL.D., 
M. Inst. C.E., well known throughout the kingdom as an 
authority on the construction of reservoirs and water- 
works generally, and especially well known by, and 
endeared to, the citizens of Glasgow for his great interest 
in, and furtherance of, technical education. Although 
Sir William—who was in his seventieth year—had been 
ailing from an affection of the heart for some months 
past, he had only been absent from business for a week 
or two. No fatal result was anticipated, and the end 
came very suddenly early on the morning of the date 
stated. Born in Stirling in 1838, Sir William was the 
fourth son of Mr. John Copland, merchant tailor, Glasgow, 
and received his early education at the Stirling Burgh 
Grammar School and at the High School of Glasgow. 
Later he studied at Anderson’s College and at the 
University of Glasgow. In mathematics and civil 
engineering the young student always held a pro- 
minent place in his classes. He was first prizeman 
in his year for both subjects, and he qualified as civil 
engineer in 1856. After fulfilling his apprenticeship, he 
joined the engineering staff of the old Edinburgh and 
Glasgow Railway. From 1862 till 1866 he acted as 
burgh engineer to the town of Paisley, and then he 
set up business on his own account in Glasgow. Very 
soon his sterling business capacity and his wide know- 
ledge of engineering, from the practical as well as 
theoretical standpoints, won him a prominent place in 
his profession. He was employed in connection with 
water supply, drainage, and other works in many parts 
of the kingdom, carried out extensive works abroad, and 
was greatly requisitioned as witness or as arbitrator in 
cases connected with the ex2cution of large public under- 
takings. 

Since 1886 Sir William had been a governor of the 
Glasgow and West of Scotland Technical College, and 
for over ten years he was chairman of the Board. He 
was one of the first to advocate the extension of this 
institution, and largely through his efforts the trans- 
ference from the old and cramped buildings in Bath- 
street to the splendid new buildings in George-street 
was brought about. It will be remembered that 
the King laid the foundation stone of the new buildings in 
May, 1903. Inside of three years the large sum of 
£230,000 was subscribed for the first portion of the struc- 
ture—it is being built in three sections—and the second 
part is already well under way with the bulk of the requi- 
site money in hand. 

In addition to his governorship of the Technical 
College, Sir William was a man of many public offices. 
For two years—1891 to 1893—he was Deacon Convener 
of the Trades House of Glasgow; for a term of years he 
was a member of the Town Council, a director of Mer- 
chants House, and a member of the Glasgow University 
Court. The honour of knighthood was conferred upon 
him in June, 1906, and during the recent visit to Glasgow 





of the Prince and Princess of Wales he was made the 
recipient—as well as their Royal Highnesses—of the 
honorary degree of LL.D. of Glasgow University. Sir 
William is survived by Lady Copland and a family of 
four sons and one daughter. The two eldest sons will 
continue the business of the firm of Copland and Foulis, 
Civil Engineers. 


ALFRED HILLS. 

Tur death is announced of Mr. Alfred Hills, of Osgathorpe- 
road, Shefficld, a director of Messrs. William Jessop and 
Sons, Brightside Works. Mr. Hills, who had been in failing 
health for about three years, died on the 15th inst., in his 
sixty-fifth year. He began his business career with Messrs. 
Thomas Turton and Sons, Sheaf Works. In 1875, when the 
business of Messrs. William Jessop and Sons was converted 
inta a limited comany, Mr. Hills was appointed secretary, 
which position he occupied until about twelve years ago, 
when he was appointed co-managing director with Mr. Sydney 
J. Robinson. He retained this position until about three 
years ago, though he retained a seat on the board. 


WILLIAM JACKS. 

Mr. Wiiw1am Jacks, LL.D., senior partner of William 
Jacks and Co., metal merchants, of 5, East India-avenue, 
E.C., died on the 9th inst. at his house, The Gart, Callander, 
N.B., after a short illness. 








GREAT WESTERN NEW WORKS NEAR LONDON. 


Tue provision of additional coal sidings has long been 
much needed for the immense population now settled about 
Ealing and Hanwell, and the Great Western is engaged in 
laying out a large yard for this purpose on a scale that will 
probably suffice for some years to come. The site has been 
admirably chosen at West Kaling, midway between Ealing 
and Hanwell, and at a point where the railway is on a level 
with the surrounding ground. It lies to the east-of the 
Greenford spur line, being approached from the point where 
that leaves the main line. As the land rises slightly in a 
northerly direction the whole yard will be in excavation, but 
the depth of this will not average more than 6ft. or 8ft. A 
great part of the work is already done, a temporary line of 
rail along each side having much facilitated the operations, 
The bed of gravel overlying the clay—the usual feature cf 
the neighbourhood—has been got out, drains and a bed of 
slag to serve as ballast are being laid. A footpath has been 
closed across the south end of the yard, and over the 
adjoining Greenford line as well, since the opening, on August 
14th, of a better means of communication. The other end 
will be bounded by a new road, just finished, called Drayton 
Green-lane, which is carried over the Greenford spur by an 
iron bridge with inclined approaches, and goes on to the new 
district of Hanwell Park. This bridge is long enough to 
cover four lines of rail, and is supported in the middle by 
built-up steel work. Itis just to the north of Drayton Green 
halt, to which access is given by a flight of wooden steps 
commencing on the further slope. The local authorities, the 
Great Western Company, and the landowner paid the cost 
jointly. 

The area to be occupied by the coal sidings is being fenced 
on both sides with railings composed of iron tubes about 14in. 
in diameter, placed 3in. apart, and standing some 7ft. high. 
The tops are flattened, making a sort of spear-head; the 
tubes being bound together, top and bottom, in sets of six- 
teen, ready to put up. Small fish-plates are applied where 
the connecting strips join each other, the strips being also 
riveted together through each tube. An iron strut or sup- 
port is fixed to every sixteenth tube at about mid-length, on 
the inside, the lower end being attached. to a twisted iron 
spike driven into the ground. The whole makes a strong, 
durable, and economical palisade. 

Advantage was taken of the simultaneous construc- 
tion of both yard and road to bring one of the two temporary 
sidings through on to the latter, with a very sharp curve and 
rise at the end. Broken stone or other material was then 
unloaded from the railway trucks into the little iron wagons of 
an 18in. line laid in the middle of the roadway, by which the 
stone was conveyed where it was wanted. The railway trucks 
were pushed up by an engine, but when empty the men ran 
them out by hand, aided by gravity. The area of the coal- 
yard may be about 75 yards wide by 250 yards long, but this 
is quite a rough estimate. 

Rapid progress is being made with the new bridges near 
the West London Junction and at Bishop’s-road, Padding- 
ton. The appearance of the line will be quite altered by 
them, and especially the view westwards from Paddington 
Station. Instead of the eight ‘‘ pigeon-holes,”’ or single line 
arches of the old bridge there, a large bowstring girder con- 
struction will span all the existing roads and make room for 
several more besides. The waste of room at present caused 
by the arches having been built for the broad gauge, and by 
the thickness of the masonry piers, is very great. The bridge 
is slightly skew, and falls somewhat in the direction of Bays- 
water. A temporary footway has been formed outside the 
bowstring on the station side, composed of four old girders 
supported on timbering. There is also a footway, somewhat 
narrower, laid inside the other span. The arches below have 
been lined with timber for security’s sake ; fortunately, their 
broad-gauge dimensions rendered this practicable. The 
length of the bridge will be about 200ft., with a width between 
the spans of about 50ft. There are ten triangulations or N’s 
to each bowstring, the two central ones in both cases being 
cross braced. 

At Scrubbs-lane, on the road leading from Willesden 
Junction to Shepherd’s Bush, a very similar bridge is being 
erected, but only the east side of it is yet in hand. Here also 
the bridge will fall slightly to the south for the same reason, 
viz., the proximity of the Grand Junction Canal at the north 
end. The construction is somewhat lighter, the span being 
about 165ft. One half of the roadway is stopped, a steam 
crane running within the enclosure to hoist up materials. 
The steel side sheets are being fixed and the flooring is laid ; 
in fact, half the bridge is practically finished. 

To this, at barely a stone’s throw westwards, succeeds a 
bridge carrying the London and North-Western Railway over 
the G.W.R. Both the old bridges are of stock brick and 
originally consisted of a central arch for two broad-gauge 
roads, with a single line arch on each side. Some years ago 
an additional narrow-gauge single line arch was made on the 
north side, so that the slow or relief lines were side by side, 
whilst the southern arch covered a siding leading to the 
Pintsch gasworks and the carriage and wagon repairing 
sheds. Thus there are but five roads at this point, of which 





only four are available for general traffic. By carrying a retain- 
ing wall for the canal, which has already been brought close 
up to the western face of the London and North-Western 
bridge, under both the new constructions and taking out the 
clay bank, it will be possible to have at least eight roads. 
The London and North-Western bridge is flat-topped, with 
sloping ends, instead of a bowstring. The parapets of the 
masonry work were, of course, taken down to permit of the 
new bridges being built above, but the arches have not yet 
been touched. Some heavy timbering was necbssary at each 
side of the old bridge to support the temporary staging required 
for the work in hand, the heavy traffic making it difficult to 
conduct operations except from the outside. Both sides of the 
bridge are up and the riveting well advanced. T'wo roads 
are carried, the line running from Willesden Junction to the 
West London Railway at the North Pole Junction, about a 
quarter-mile south of the Great Western crossing. The 
bridge is, no doubt, really a London and North - Western 
design. 








NAVAL WORK ON THE CLYDE. 


Wiru the consignment to the water of the first-class cruiser 
Inflexible, from the stocks of John Brown and Co., Limited, 
Clydebank, on June 26th, naval work on the Clyde, so far 
at least as the building berths are concerned, became a 
negative quantity. Little has happened since to change this 
condition of affairs; but a number of smaller miscellaneous 
commissions from Admiralty quarters have kept whetting 
the shipbuilders’ appetite for ‘‘more.’’ At the moment of 
writing also a statement is published, on what seems trust- 
worthy authority, to the effect that a well-known shipbuild 
ing and engineering firm on the upper reaches of the 
river whose building stocks are almost entirely denuded of 
work of any kind has just booked, amongst other important 
orders for merchant steamships, a contract to build and engine 
for the Japanese Government a battleship of about 18,000 
tons displacement, and of great beam. This requires stronger 
confirmation, but everything points to its being true in 
essentials, though details which are not here repeated may be 
wanting in accuracy. 

The Inflexible, owing mainly to the discovery of some 
flaws in her stern tube castings shortly before the time 
appointed for launching, and to the delay which the removal 
of the imperfect and the fitting of perfect castings caused, was 
some three months later in being sent off the stocks than her 
sister ship Indomitable, which the Fairfield Compavy launched 
in March. The work on other parts of the Clydebank vessel, 
however, went on as usual, with the result that the cruiser 
when launched in June, almost three months after the time 
originally fixed, was in a correspondingly advanced state. 
Boilers and machinery have been put on board with despatch, 
and it is hoped that she will be ready for steam trials in six 
or seven months’ time. In all probability the three sister 
ships—the Indomitable, whose fitting out at Fairfield basin 
is proceeding apace, and the Invincible on the Tyne—will all 
be put into commission during August, 1908. 

The battleship Agamemnon, which her builders, William 
Beardmore and Co., Limited, Dalmuir, took down the Clyde 
about the end of July, after dry docking at Govan for bull 
cleaning, at the Tail of the Bank took in coal, adjusted 
compasses, &c. On August 5th she was boarded by a navi- 
gating crew sent from Devonport, and on the 19th she went 
on a preliminary trial on the Firth. Next day she proceeded 
down Channel on a thirty hours’ trial at one-fifth power, and 
after returning to the anchorage it is intended that she shall 
proceed to-morrow on a further thirty hours’ trial at seven- 
tenths power. 

A small but interesting proportion of the new work recently 
placed with Clyde builders consists of Admiralty contracts. 
The Ardrossan Dry Dock and Shipbuilding Company, 
Limited, has secured an order from the Admiralty for three 
horse boats, and the Grangemouth and Greenock Dockyard 
Company has been entrusted by the Admiralty with the 
order for five vessels for transport purposes. The latter order 
will be executed by the company at its Grangemouth yard, 
and the vessels will be towed to Portsmouth. Some time ago 
this company contracted to build for the dockyard at Malta 
three caissons, and to equip them complete with hydraulic 
machinery. These have now been completed and duly tested 
in the presence of Admiralty and Dockyard officials. Tested 
under hydraulic pressure corresponding to the duty they will 
have to undergo when in position, each of the caissons was 
opened and closed in the space of 44 minutes, or half a minute 
under contract time. The dimensions of the caissons are 
96ft. by 42ft. by 22ft. each, weighing 750 tons. They have 
lowering and lifting bridges on the ‘‘ Kinniple’’ principle. 

Although not yet in full swing, the new works established 
on the Clyde, at Scotstoun, by Yarrow and Co., Limited, 
builders of torpedo boats and other light and high-speed craft, 
may be said to have been set in motion. The keels of two 
torpedo boats for the Government have been laid, and other 
berths are being prepared. The shipyard has a river frontage 
of about 780ft., and a breadth of about 710ft., and the firm 
has the option of purchasing more ground to the east. 
Seven slips are being laid out, and the general equipment of 
the works should make the yard one of the most perfect of the 
kind in the world. The extensive shops of the engineering 
and boiler-making departments are being rapidly equipped 
with the most up-to-date machinery. A feature of the works 
will be the fitting-out basin, which is now nearing com- 
pletion. It is 300ft. in length, by 80ft. in width, and it is 
being covered in such a way as to allow fitting-out work to 
proceed in all kinds of weather. When the boiler-making 
shops—to deal with the full demand for the Yarrow 
water-tube boilers—and the several other departments 
are fully set going, it is understood that fully 2000 workmen 
will be employed. 








DEMONSTRATION OF RescvuE AppaRATUS.—Mr. C. B. Palmer 
has arranged for a demonstration of rescue apparatus, which will 
be followed by an ambulance review, in the Old Fold Field, Gates- 
head-upon-Tyne, on Saturday, August 31st, 1907, and has invited 
the members of the North of England Institute of Mining and 
Mechanicai Engineers to be present thereat. The following appa- 
ratus will be used at the demonstration :—Aérolith: Messrs. 
Simonis and Co., Norfolk House, Norfolk-street, London, W.C. 
Draeger: Mr. Richard Jacobson, 11, Water-lane, London, E.C. 
Fleuss: Messrs, Siebe, Gorman and Co., 187, Westminster Bridge- 
road, London, S8.E. Pneumatogen: Messrs. Siebe, Gorman and 
Co., 187, Westminster Bridge-road, London, 8.E. Shamrock : 
Messrs. Wallach Brothers, 57, Gracecharch-street, London, E.C. 
Weg: Mr. W. E. Garforth, West Riding and Silkstone Collieries, 
Normanton. It has also been arranged that all the apparatus 
used at the demonstration shall be exhibited in the Hall of the 
Institute for some time, in order that members and _ parties 
interested may have full opportunity of seeing it. 
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RAILWAY MATTERS. 


CunesE authorities have decided that all railroads 
built by Chinese shall revert to the Government twenty-five years 
after they are opened. 

Tae Tramways Committee of the Aberdeen Town 
Council have agreed to institute a parcel delivery system on the 
cars as soon as possible. 

AccorpinG to the Railway News, water troughs are 
being laid down on the Settle and Carlisle section between Dent 
and Hawes Junction Stations, 


Tur Board of Trade have recently confirmed the Dart- 
ford District Light Rai:ways (Amendment and Extension of Time) 
Order, 1907, amending the Dartford District Light Railways Order, 
1903. 

We hear that extraordinary activity prevails upon the 
Benguella Railway at present. Portuguese, English and German 
steamers are discharging large consignments of rolling-stock and 
bridging material, and work is being continued night and day. 


Tue Chicago and North-Western Railroad has awarded 
a contract for the construction of a double-tracked steel bridge 
two miles long across the Mississippi River at Clinton, Ia, ‘he 
bridge will cost £400,000, and is to be completed by February Ist, 
1910. 

Tue Louisiana State Railroad Commissioners have 
recently ordered the Pontchartrain Railroad within sixty days to 
provide better cars for its passenger trains, and to run its trains 
to and from the Louisville and Nashville Central-street Station in 
New Orleans. 


Tur resident engineer of the South Indian Railway 
Company has been granted permission to take out full patents for 
a system that he has invented of interlocking with electric control, 
and also for an electric bell, designed specially for use on loco- 
motive engines. 


A company in Austria has recently completed a single- 
phase line from Vienna to Baden, about 17-4 miles. There are 
fourteen motor cars, each equipped with four motors and twelve 
trailing cars. The cars operateover the local tramway tracks at the 
termini, and then use direct current. 


ANOTHER new type of Midland brake composite is 
announced, containing two first and three third-class compart- 
ments (one coupé third), as well as an attendant’s compartment 
and small kitchen for the serving of light refreshments. It weighs 
29 tons, and is fitted with electric light. 


Tur High Peak Railway, which joins the Midland at 
High Peak Junction, between Whatstandwell and Cromford, was 
one of the first railways constructed. When the Mont Cenis line 
was made its engineers came over to Derbyshire to study the 
working principles of the High Peak gradients. 


Tue International Sleeping-Car Company is establishing 
direct intercourse between Europe and Tokio by means of through 
sleeping-cars. These cars will run on the Siberian Railway to 
Harbin and Mukden in Manchuria, thence to Widschu and Fusan, 
where a steamer will transport the cars to Shimonoseki, whence 
the cars will run by rail to Tokio. 


TRACK-LAYING was completed 16th July on the Chicago, 
Milwaukee, and St. Paul Railway extension from the Missouri 
River at Chamberlain, S.D., west to Rapid City, 219 miles, of which 
100 miles was laid in 1907. The opening of this extension will 
give the Chicago, Milwaukee, and St. Paul, a line from Chicago to 
the Black Hills country at Rapid City, 942 miles long. 


A concession has been granted for the making of a 
new railroad from Ayutla, on the Mexican frontier, to Coate 
and thence to join the existing western system at Caballo Blanco, 
thus forming another link in the Pan-American road. It is 
expected that work will be started in the course of the year, 
and the result should be most beneficial to the country traversed. 


THE average carrying capacity of a wagon on the 
Russian railways is 12tons. The railways in Scuthern Russia have 
begun to use larger trucks; for example, the Catherine Railway, 
among others, has some trucks which can carry 38 tons of coal or 
iron ore. The authorities have decided that the average carrying 
capacity of the trucks must be increased to at least 14 tons per 
truck, 

Tur Federal Commissioner of Corporations, in a letter 
to the President of the United States summarising the new instal- 
ment of his report on the petroleum industry, states that 90 per 
cent. of the railroads pay toll to the Standard Oil Company by 
purchasing lubricants at double the prices charged by independent 
concerns, the only explanation of which is the distribution of 
freight traffic. 


TELEGRAPHIC advices from Santiago del Estero, says 
the Rai/way News, give particulars of a proposed new railway line 
in that province, branching off from Lavalle or San Pedro on the 
Central Cordoba line and running to Guasayan. The line, which 
will be some 40 kiloms. in length, would serve a rich timber dis- 
trict, the forests being worked by an anonymous company in 
course of formation. 


In connection with the electric operation of the New 
York Central terminal, says the Rai/way Review, it is interesting 
to note that at this time the entire service is performed by one 
5000-kilowatt generator, and that this is scarcely ever loaded to its 
full capacity. The service now covers 14 miles of four-track road, 
which is equal to about seven-eighths of the service which it is 
proposed to operate in this manner. 


CorEA now possesses a railway system of some 600 miles; 
new lines are being laid down and others are projected. For the 
next four years it is estimated that the expenditure upon construc- 
tion and improvement of railways will be about £2,250,000. The 
effect of the decision to nationalise the principal railways in Japan 
extended to this country, the railroads becoming Japanese Govern- 
ment property, and being placed under the control of a bureau in 
the Residency-General in Seoul in 1906. 


For the first time in their history the French railways 
have just given German locomotive makers an order. The loco- 
motives now ordered are of an uncommonly heavy type, and the 
price of each will be about £5000. The total value of this order 
will amount to £1,200,000 ; that means that 240 railway engines 
have been ordered from Germany by French railways, ‘The orders 
have been distributed among the makers of Cassel, Berlin, 
Hanover, Esslingen, Gravenstadt, and Chemnitz. 


Tue Light Railway Commissioners have made inquiries 
into the following applications for powers to construct light railways 
during the month of July :—Elsenham and Thaxted Light Rail- 
way—approved; Barton and Immingham Light Railway—ap- 
proved ; Tickhill Light Railway (Amendment)—approved ; Upper 
Wharfedale Light Railway—rejected ; North Shropshire Light 
Railway—approved ;. Stottesden Kinlet and Billingsley Light 
Railway—approved ; London United Tramways Light Railways 
(Extension of Time)—approved. The following Orders have been 
submitted to the Board of Trade for confirmation :—East and 
West Yorkshire Union Light Railway (Borrowing Powers) Order ; 
Kent and East Sussex Light Railway (Further Borrowing Powers) 
Order ; Headcorn and Maidstone Junction Light Railway (Amend- 
ment) Order ; Holmfield and Southowram Light Railway (Exten- 
sion 0° Time) Order. 





NOTES AND MEMORANDA. 


At only two blast furnace plants in the United States 
is anthracite coal now used alone as fael—Lock Ridge of the 
Thomas Iron Company in the Lehigh Valley, and the Allentown 
Rolling Mills furnaces at Allentown, Pa. 


Tue German Army, says a contemporary, is to be 
supplied with paper kettles, a Japanese invention. Though made 
of pliable paper, they can be hung over a fire long enough to bring 
the water to a boil. One kettle can be used about eight times. 


AccorpinG to the Engineering and Mining Journal, 
wear in sand launders may be greatly reduced by the use of cross 
riffles capped with iron, which device makes practically a sand 
ne sng Such a launder needs a somewhat steeper slope than 

efore. 


AccorpiInG to the Brass World, collapsible tubes, in 
which paste, cosmetics, glue, and other materials are sold, are 
made of pure tin. It has been found impossible to use a compound 
sheet of tin and lead, as it will not stand the operations of the 
press, 

ACCORDING to a contemporary the novel telephone of 
E. Ruhmer, which has excited much interest in Berlin, consists 
essentially of a microphone transmitter, with an electrolytic cell, 
having two hearing tubes, as receiver. The cell is claimed to give 
great distinctness to any speech transmitted. 


A “Hickey” is used for bending conduit for electrical 
wiring. It may be made by screwing a lin. iron tee on to a 3ft. 
piece of lin. iron: pipe, the latter serving as a lever or handle ; the 
conduit to be bent is passed through the tee, the latter being 
shifted to distribute the curvature along the conduit. 


Ou10, for the first time in many years, made no char- 
coal iron in the first half of 1907. There are six charcoal furnaces 
in the State, all being in the Hanging Rock district. In Pennsyl- 
vania only 620 tons of charcoal iron were produced in the first half 
of the year, three out of the State’s five charcoal furnaces being 
active in some part of the six months. 


Durine the current year the Bosnian State Ironworks 
have supplied 4000 truck loads of ore, out of the total output of 
15,000 truck loads, to various large ironworks in Austria. Some 
time ago German Ironworks inquired whether the Bosnian works 
were in a position to supply them with iron ore. The reply given 
or the effect that all the available deposits of ore had been 
used up. 


THE new Government dry dock just completed at 
League Island Navy Yard, near Philadelphia, is the largest con- 
crete basin of its kind in the United States. It is 754ft. long 
inside the coping, 140ft. wide, and has a depth over the sill at 
high tide of 30ft. It has been seven years in building and cost 
£1,000,000. The Kearsarge, weighing 11,000 tons, will be the first 
vessel to be put in the dock. 


AccoRDING to a recent publication of the United States 
Geological Survey, the coal mining industry of Alaska is still 
practically undeveloped, the total production for 1906—the year 
of greatest output—being 6,660 tons—of 2000 Ib.—valued at 
£4000. The most active mining operations have been on Cook 
inlet, in South-western Alaska, on the Yukon, in Seward 
Peninsula, and at Cape Lisburne, all undertaken to provide fuel 
for local use by small coastwise or river steamers, at mining 
camps, and at canneries. 


WHEN metallic calcium is substituted for aluminium 
in the thermit process, says the Engineering and Mining Journal, 
the reaction between the metal and the oxide to be reduced is so 
violent as to eject the contents of the crucible. The reaction can 
be brought under control by mixing 30 to 40 per cent. of calcium 
fluoride, or 10 to 20 per cent. of calcium oxide, with the contents 
of the crucible. Metallic calcium has been tried instead of 
aluminium in pouring steel, but without success, as the calcium 
oxide cannot be eliminated from the metal. 


On July 5th the 2000th heat was made in the 1°5-ton 
Héroult electric furnace of the Rich. Lindenburg Steel Works at 
Remscheid-Hasten, Germany, on the same hearth. The furnace 
has been in.steady operation since March 22nd, 1906, running on 
liquid metal from an open-hearth furnace. It was only when the 
latter had to be relieved that the electric furnace was charged 
with cold scrap. The dolomite hearth was patched after every 
heat. It is still intact, and promises to stand an additional large 
number of heats. The cover alone, made of silica brick, had to be 
renewed every three to four weeks, which takes about two hours, 
and which can be readily done on Sundays. 


An insulating joint to prevent electrolysis has been used 
in the 6in. water service pipe that enters the power station of the 
Cleveland Electric Railway. It consists of a large wooden washer 
bolted between special castings forming adjoining ends of the 
service. Each casting has an 1lin. flange with eight #in. holes, by 
which it is attached to the service pipe, and ton oe flange with a 
dished face and eight liin. holes to form the insulating joint. The 
wooden washer is a piece of hard maple boiled in paraffin and 
having a fin. boss on each side, which fits into the recess in the 
face of the flange of the casting. The bolts at the joint pass 
through rubber hose, and their nuts press on large fibre washers. 


TuE present digging equipment on the Panama Canal 
consists of sixty-three steam shovels, thirty-two of 95 tons, twenty- 
eight of 70 tons, and three of 45 tons each, while fifteen further 
95-ton and seven 45-ton steam shovels are to be delivered this 
year. There are also 184 locomotives in service, 228 steam or 
pneumatic drills, and 73 machine or well drills. While there was 
a falling off in the rate of digging in May and June, due to the 
rainy season, it is expected that 1,000,000 cubic yards a month 
will be reached later in the year. The total excavation necessary 
to dig the canal was estimated at 111,280,000 cubic yards. ToJuly 
the amount taken out was 8,651,802 cubic yards. At 1,000,000 
cubic yards a month the channelling would be completed in 1915, 


Tue divining-rod expert who was sent by the German 
authorities to their colony in South-West Africa has been un- 
successful in his attempts to find water. This expert made many 
discoveries of underground water supplies in Germany, and the 
home Government accordingly determined to utilise his services in 
the colony, where the need of water is pressing. It was stated that 
he was successful in but one place, a valley where a chalk formation 
contained a great deal of water, and wells would have been 
successful if driven anywhere. In other places his predictions that 
water would be found at depths of 90ft. to 215ft. proved entirely 
unsucressful, as the borings were carried down much below the 
predicted depth of the water-bearing stratum, but were entirely 
dry. 

Tue hope that the work of Dr. J. A. Harker at the 
National Physical Laboratory, and of Drs. L. Holborn and F, 
Henning at the Reichsanstalt, had definitely fixed 1710 deg. Cent. 
as the melting point of platinum, has, says Nature, been rudely 
shaken by the appearance of additional work by Messrs. C. W. 
Waidner and G. K. Burgessin the May Bulletin of the United States 
Bureau of Standards, and by Drs, L. Holborn and 8. Valentiner in 
the ‘* Annalen der Physik,” Vol. xxii., page 1. The former, by the 
optical pyrometer method, find the point is 1753 deg. Cent., while 
the latter, by a comparison of the optical scale with the nitrogen 
scale up to 1600 deg. Cent., have assigned 1789 deg. Cent. to the 
point. These discrepancies show the necessity for further investi- 
gations, 





MISCELLANEA. 


Tue Sheffield patternmakers who came out on strike 
fifteen weeks ago for an increase of 2s. a week have agreed to take 
a ls. a week advance, and will now return to work. 


A MoTOR car was recently put to a new use at Halli- 
ford-on-Thames, ihaving a large sailing boat in tow. The boat, 
— did not always respond to its rudder, and ultimately ran 
aground. 


Ar a cost of £115,000, and necessitating excavations of 
half a million cubic yards of land, extensions to King’s Dock, now 
in course of construction, are to be made by the Swansea Harbour 
Trustees. 


Ow1neG to the great advance in the cost of coal and 
other supplies for ships’ use, the leading companies engaged in the 
Eastern trade notify a surtax of 10 per cent. on existing passage 
rates, outwards and homewards, to take effect as from 13th 
August. 


Tue Journal Officiel du Sénégal of July 18th contains 
a copy of a Decree authorising the Governor-General of French 
West Africa to raise a loan of 100 miliion francs—£4,000,000—for 
yak works, and notably for the improvement of the water supply 
of Dakar. 


A FIRE, which recently destroyed the Colorado Southern 
Railroad goods station at Boulder, spread to a powder house con- 
taining 1000 lb. of dynamite, which exploded with tremendons 
force. Upwards of a hundred persons were injured, and nearly 
all the glass in the city was broken. 


A BritisH consular report states that works have 
recently been built at Treport and Eu for the treatment of copper 
ore by the application of electricity to the minerals with which the 
copper is ordinarily combined in nature, and with the object of 
separating the metal less expensively than by the usual method. 


THE quarterly report of the Amalgamated Society of 
Engineers states that at the end of June the funds of the Society 
amounted to £772,509 3s. 24d., as compared with £750,916 15s. 11d. 
at the end of March. At the beginning of August the member- 
ship ~ 108,492—an increase of 508 as compared with the previous 
month, 


At a meeting of the Mersey Dock Board, on Thursday, 
Angust 15th, it was decided to accept a tender of the Tranmere 
Bay Development Company, Birkenhead, for the construction of a 
dredger of 10,000 tons capacity. The specifications provide for a 
twin-screw vessel capable of filling herself with 10,000 tons of clean 
Mersey sand in fifty minutes from a maximum depth of 70ft. She 
will be used on the bar and sea channels in the Mersey estuary. 


THe Japanese Government have set aside £1,000,000 
for an International Japanese Exhibition in Tokyo next year. The 
total cost is estimated at £2,000,000, one-half of which has already 
been subscribed by private citizens. The exhivition is to open 
April Ist, and last until October 15th, and it is proposed to make it 
the greatest the Orient has ever seen. Already construction work 
has begun. Some of the principal exhibits will be of a scientific 
character. 


AccorDINnG to the Electrician, there is an electric light- 
ing company at Chinkiang which is working on antediluvian lines, 
and doing a very small business, chiefly amongst the Chinese shop- 
keepers, who have one or two lamps fitted in their shops to 
attract the public. Ina city of considerable commercial import- 
ance there are less than 3000 16 candle-power lamps in use. Elec- 
trical appliances and fittings were imported in 1906 to the value 
of £1761. 

THE production in Germany of sulphate of ammonia 
for the year 1906 amounted to about 200,000 tons, which was an 
increase of about 25 per cent. over the previous year’s output, and 
consequently the importation both into Germany and at Hamburg 
fell off considerably. The imports to Hamburg amounted to 7646 
tons against 11,602 tons in 1905. The exports of this substance 
from the United Kingdom to Germany amounted to 17,545 tons 
against 29,009 tons in 1905. 

Ir is now officially announced that the Subway exten- 
sion from the Battery, New York, to the Borough Hall in Brooklyn, 
will be ready for operation in October. The work of bringing 
back to correct level the parts of the tube under the East River 
which were flattened for want of proper support has been com- 
pleted, and the weak spots in the tunnel have been strengthened 
by piling beneath the tubes. Practically all that now remains of 
the tunnel work is the cleaning out of the tubes. 


IMPROVEMENTS are in progress at the port of St. Peters- 
burg, and others are projected. Along the sea canal there is to 
be a basin for vessels discharging coals. The dimensions of this 
coal basin will be 760 fathoms in length and 260 fathoms in width, 
with a water area of 197,600 square fathoms. It will have accom- 
modation for forty-eight vessels and eighty-four lighters, and the 
depth of water in it will be 28ft. for the first third of its length, 
22ft. for the second third, and 104ft. for the last third. 


Hicu water wrecked a bridge over the Monongahela 
River just above Pittsburg, Pa., on July 17th. The bridge was 
under construction. A rise of some 6ft. in about ten hours swept 
out the falsework. Reports put the loss at £20,000. Damage by 
floods also took place in the mountain regions of Western Mary- 
land, West Virginia. Western Pennsylvania, and Ohio. The 
Baltimore and Ohio Railway had many sections of line washed 
away. At many points bridges and buildings were wrecked or 
washed away. 

An extensive shipbuilding scheme is proposed by the 
Spanish Government, providing for the reconstruction of the 
Spanish Navy and Government yards. The scheme of new works 
at the ports of Ferrol, Carthagena, and Carraca (Cadiz) will involve 
an expenditure of £647,000, and £6,200,000 is required for other 
works and new ships of war, the total contemplated expenditure 
amounting to about £7,225,000. Foreign aid is to be sought for 
the execution of the shipbuilding programme, but under conditions 
calculated to interfere as little as possible with the employment of 
Spanish materials under Spanish supervision. 


A CONSULAR report from Trieste states that the Unione 
Austriaca di Navigazione, in conjunction with the Banca Commer- 
ciale Triestina and the Bankverein of Vienna, propose to establish 
a shipbuilding yard in the Gulf of Trieste. This new commercial 
venture is due to the law lately passed conferring State bounties 
and subventions on shipbuilding and navigation. In connection 
with this yard a graving dock will be constructed capable of 
receiving the largest vessel of the Austro-Hungarian navy, and also 
the largest merchant ship calling at Trieste. The new yard will 
be known as the Cantiere Adriatico. 


Tue number of furnaces in blast in Belgium at the 
commencement of June was 36,as compared with a similar number 
at the commencement of June, 1906. The number of furnaces out 
of blast was eight in each year. The twtal of 36, representing the 
number of furnaces in blast at the commencement of June this 
year, was made up as follows :—Charleroi group, 15 ; Liége group, 
15; Luxemburg, 6. The production of pig iron in Belgium in May 
was 122,980 tons, as compared with 120,790 tons in May, 1906. 
The aggregate production for the five months ending May 3lst, 
this year, was 592,280 tons, as compared with 578,560 tons in the 
corresponding five months of 1906. The total of 592,280 tons was 
made up as follows :—Puddling pig, 94,620 tons; casting pig) 
41,880 tons ; steel pig, 455,780 tons, 
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DEATH. 


On the 20th inst., JoszpH Kincat, of 29, Great George-street, West- 
minster, and Brookhurst, Surrey, in his seventy-third year. 
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Pressure, Gauges. 


THE annual “ Memorandum ”’ by the Chief Engi- 
neer—Mr. C. E. Stromeyer—ofthe Manchester Steam 
Users’ Association for 1906 has just been published. 
It begins with a short account of the investigation of 
the specific heat of steam being carried out at the 
National Physical Laboratory, and goes on to con- 
sider the construction of pressure gauges. The 
National Physical Laboratory has tested ten pressure 
gauges made by Messrs. Schiifferand Budenberg and 
Messrs. Dewrance and Co. They were all fitted 
with Bourdon tubes. Mr. Stromeyer has followed 
the official report with an extremely interesting 
disquisition on the history and construction of 
pressure gauges, which supplies a good deal of 
curious information. 

Although James Watt used a mercury pressure 
gauge, and so familiarised the world with an idea, 
it was not until 1845 that Herr Schinz invented the 
“ Bourdon” tube. Herr Schiiffer, of Magdebourg, 
and Mr. Smith, of Nottingham, both invented in 

1849 the well-known corrugated diaphragm pressure 
gauge. In 1850 Bourdon patented the fiat tube 
gauge, and lawsuits resulted between him, Schinz, 
and an Italian named Vidi. Lhe legal decision did 
not affect England; and Messrs. Dewrance remained 
for several years Bourdon’s sole representative in 
this country. Until a period several years later 
locomotives were not fitted with gauges. D. K. 
Clark said, in “ Railway Machinery,” that they were 
‘to be regarded as luxuries rather than necessaries.’ 
At first they were costly ; subsequently the price of 
the Schiiffer gauge was much reduced, and in 1860 
pressure gauges were made by the thousand. We 
can supplement Mr. Stromeyer by some information 
concerning the part played by the Royal Agri- 
cultural Society in securing accuracy. At the 
Manchester Show held in 1869 the Royal 
Agricultural Society began to refuse permis- 
sion to any exhibitor to get up steam in 
the showyard until the engineers to the society, 
Messrs. Easton and Amos, had satisfied themselves 
that the boiler was safe at 501b., the maximum 
pressure allowed, and that it was fitted with an 
efficient pressure gauge and safety valve. The 
gauges were tested against a mercury column by 
the engineers in the showyard, and a card was 
given to the exhibitor, which he had to hang on 
the boiler in a conspicuous place. This card gave 
the error of the gauge, as, for example :—“ This 
gauge, having been duly examined and tested, is 
certified to show 45 1b. when the boiler pressure is 
50 lb.” An examination of certificates which we 
made at this show satisfied us that inaccuracy 
was the rule instead of the exception. We pub- 
lished the particulars, with the names of the 
makers of the gauges, on July 23rd, 1869, In all 





52 gauges were tested, all by good makers ; of these 
only nine were correct. Several gauges were 
absolutely rejected by the engineers as worthless ; 
one, for example, was no less than 30 lb. wrong. 
We hoped that improvement would result from 
the action we took, nor were we disappointed. 
The following year at Oxford the gauges were on 
the whole fairly accurate. Again we published a 
list. The result was that at subsequent shows the 
accuracy attained was very great. The defective 
gauge appeared to have been swept out of the 
market. Now-a-days a seriously inaccurate gauge 
by a good maker is almost unknown, and nearly 
all the ten gauges sent to the Physical Laboratory 
were very good, their principal error being a rise 
due to temperature. Thus, a gauge which at 65 
deg. showed 130-5 lb., at 150 deg. showed 133-5 lb. 
—an error which is quite on the safe side. 

Mr. Stromeyer’s treatise on pressure gauges—for 
such the “ Memorandum ” really is—contains little 
or nothing about the ordinary pressure gauge of 
commerce, and a great deal about gauges of 
superlative accuracy. It might be imagined that a 
gauge which could give readings correct within infini- 
tesimal percentages could easily be made. The 
contrary is the case. Even if a gauge is accurate in 
places, it may not be accurate all round the dial. 
We have seen that temperature has its effect; but, 
besides this, there is the friction of the recording 
— certainly, and probably another kind of 

ction to which Mr. Stromeyer does not refer, 
namely, that within the metal of the Bourdon tube, 
or the corrugated diaphragm—in short, intramole- 
cular friction. This might be got over by plunger 
or piston instruments, the longitudinal friction being 
evaded, as in the Wicksteed testing machine, by 
making the plunger rotate. But the question of 
area then arises. The first difficulty which presents 
itself in all plunger instruments is the determina- 
tion of the effective diameter. Thus, Herr E. 
Wagner, of Miinich, determined, by micrometric 
measurement, that the diameter ot a certain steel 
plunger was from 5°123 mm. to 5:135 mm., with a 
mean of 5:128mm. The diameter of the hole was 
found by filling it with mercury and weighing, and 
appeared to have been 5:138 mm., leaving a clear- 
ance all round of 0:005 mm., or 0:002in. The pres- 
sures produced by loading with weights were then 
compared with a mercury column, when it was found 
that the effective diameter was 5:127 mm., which 
is larger than the smallest plunger diameter, but 
less than the mean of the two, which is 5-132 mm. 
There is here evidently an uncertainty as to 
what is the effective diameter amounting to, 
say, 0°005 mm. This is 0-1 per cent. of the 
diameter, and 0-2 per cent.of the pressure readings. 
Mr. Stromeyer tells us that Dr. Stanton has 
invented a differential plunger gauge, which is 
capable of giving very accurate results. Apart from 
temperature difficulties, the mercury column will 
not necessarily indicate pressures with precision, 
because for some reason as yet not explained, but 
possibly connected with change of density of mer- 
cury under pressure, and relative change of effective 
diameters of pistons and rods, the readings of a 
mercury columns do not agree absolutely with those 
of the differential dead-weight instruments. Mr. 
Stromeyer tells us that the highest mercury columns 
are those fixed in the well at Butte-aux-Cailles 
(500 m. = 660 atmospheres), in a mine near St. 
Etienne (400m. = 530 atmospheres), and cn the 
Hiffel Tower (300 m. = 400 atmospheres). The 
highest mercury column in England is to be found 
in the Municipal Technical College, Manchester. It 
is only 53 m. high. 

It is fortunate that nothing like minute accuracy 
is required, under ordinary circumstances, in a 
pressure gauge. Its special utility is probably in 
submarine boats, wherein the pressure has to be 
read off to a fraction of a pound, in order that the 
precise depth below the surface or distance from 
the bottom may be known. At every turn, indeed, 
we find difficulties coming up. The teeth of the 
gearing which intervenes between the Bourdon 
tube and the index hand must be very well finished 
—as well, indeed, as that of the best watches. The 
angle at which the chain leaves the spring is im- 
portant. Itis consolatory, however, to know that, 
after all, “tapping” a gauge will compensate for 
small frictional errors; but it is not understood as 
fully as it ought to be that the forces which work 
a gauge are really very small. Thus the difference 
between the elastic resistance of a spring-loaded 
diaphragm and the pressure of the steam may, for 
small alterations up or down, be so trifling that the 
friction before referred to will affect the indicators, 
and the index will move on the dial by jerks instead 
of steadily. Finally, we may say with Mr. Stromeyer 
that the pressure gauge like many other objects, 
is a compromise, and that as perfection in one part 
leads to troubles in another, we can hope for no 
more than a fairly high standard of all-round excel- 
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lence. We may add that the desire for cheapness 
can only be satisfied by a reduction in the quality 
of gauges, for which it would scarcely be fair to 
blame the makers and no one else. 


Railways and Tramway Competition. 


Ir is now a weil-known fact that the extension 
of electric tramways throughout different parts of 
the country has diverted an enormous amount of 
passenger traffic from the steam railways in the 
course of the past few years. There is, however, 
reason for assuming that, with the exception of one 
or two isolated instances, the competition of tram- 
ways under existing conditions has nearly reached 
its maximum position in nearly all districts beyond 
the metropolitan area. This assumption is based 
upon the knowledge that the steam railway com- 
panies as a whole, as shown by the speeches 
delivered by the chairmen at the usual half-yearly 
meetings, no longer animadvert on the rivalry of 
tramways in the neighbourhood of provincial 
cities and towns. Down to a year or two 
ago it had become quite a common event for 
lamentations to be raised by the leading 
railways on account of the appropriation by 
tramways of local and suburban passenger traffic. 
The disappearance of these complaints from the 
customary addresses clearly shows that the compe- 
tition of tramways has either exhausted itself for 
the present or become so insignificant as not to be 
worthy of special mention, or that the railway com- 
panies have adopted measures which have 
succeeded in combating the effects produced by the 
working of tramways. One method comprised 
under the last class relates to the extension of the 
use of motor coaches, whilst a second concerns the 
substitution of electric for steam locomotion, as, for 
instance, on a portion of the system of the North- 
Eastern Railway at Newcastle and Tyneside, and 
on the Liverpool-Southport section of the Lanca- 
shire and Yorkshire Railway. But it is not an 
easy matter to regain passenger traffic which has 
once been lost, as is proved by the experience of 
the North-Eastern Railway. The receipts on the 
sections converted to electric traction, according to 
a statement made by the chairman of the company 
at the recent meeting, have now nearly reached 
the level which obtained when the competitive 
electric tramways were first started five years ago. 
The recovery is regarded as very satisfactory, and it 
is doubtless a matter for congratulation, notwith- 
standing the long time occupied in bringing about 
the practical restoration. On the other hand, the 
Liverpool Overhead Railway continues to suffer 
from the stress of municipal tramways, and also, to 
some extent, from the competition of the Lanca- 
shire and Yorkshire Railway. 

The practical cessation of regular complaints of 
the severity of tramway rivalry in the vicinity of 
provincial towns forms a marked contrast to the 
position of affairs still prevailing in the London 
area at the present time. Not only do the inroads 
made by electric tramways into the passenger 
traffic continue to be experienced, but the competi- 
tion is also constantly increasing by reason of the 
gradual extension of the system, especially on the 
remainder of the lines belonging tothe London County 
Council. The London and North-Western Railway 
has lost some of its short-distance traffic from 
this cause in the past half-year, whilst on the Great 
Northern Railway the diminution in that period is 
put at 390,000 passengers owing to the expansion 
of electric tramwaysin the north of London and to the 
opening of the Great Noithern and Piccadily Rail- 
way. It is, however, hoped that the latter will 
itself remedy the matter by ercouraging traffic 
which has not previously existed. The Great 
Eastern Railway has also experienced a reduction 
in passenger receipts in consequence of the un- 
favourable weather and the working of tramways, 
motor omnibuses, and private motor cars. In the 
case of the London and South-Western Railway, 
the large decrease in passengers in the past half- 
year is attributed, next to the weather, to electric 
tramway competition which has arisen in suburban 
districts, to motor omnibuses, and to the fact that 
many people now travel in motor cars. It is, 
however, probable that the greatest sufferers 
from the rivalry of street tramcars have hitherto 
been the London, Brighton, and South Coast 
Railway, and the South-Eastern and Chatham 
Railways, although the presence of County Council 
tramways is beginning to be more keenly felt by the 
North London Railway, and also by the Great 
Northern and City Railway. The London and 


Brighton Railway, for instance, had a diminution of 
over 2,100,000 passengers in the past half-year, and 
as most of these were third-class short-distance 
travellers, this affords proof that tramway com- 
petition in and around London is mostly responsible 


close the stations at Grosvenor-road, Wandsworth- 
road, and Clapham, whilst the South-Eastern and 
Chatham Railways have been compelled to reduce 
the number of trains serving the Camberwell, 
Brixton, and Clapham districts. The North London 
Railway, now that the London County Council has 
possession of the tramways in the north of the 
metropolis, has been severely hit by the introduc- 
tion of halfpenny fares, and it is not only totally 
impossible to compete with them, but the railway 
has no long-distance traffic to fall back upon in 
order to endeavour to equalise matters. 

The prospect of the railway companies serving 
the London area being able to secure any relief 
from the pressure of electric tramway competition 
is extremely remote, if not entirely out of the 
question, as far as can be judged at the present 
time. It is true that the underground railways 
and the motor omnibus companies are seeking to 
arrive at an understanding among themselves for 
the regulation of competition, and that slight 
alterations in fares or in distances have already been 
made, or are in contemplation; but any such 
revisions leave the vital problem of tramway rivalry, 
especially that of the London County Council, 
absolutely untouched. The chairman of the South- 
Eastern Railway Company recently expressed the 
hope that the County Council would join in 
the negotiations proceeding between the com- 
panies and revise the tramway fares, so that 
other forms of locomotion might have some 
chance in the public favour. It is, however, 
to be feared that, whatever may take place in the 
distant future, there is little prospect of the realisa- 
tion of this wish at an early date. The tramway 
accounts of the London County Council for 1906-7 
have not yet been issued. The accounts for 1905-6 
were published slightly over a year ago—towards 
the end of July in fact—and the delay in the pre- 
sentation of the figures for the past financial year 
may be attributed to the aceounts being subjected 
on the present occasion to the audit of outside pro- 
fessional accountants. It is not our purpose to 
suggest what the probable outcome of this investi- 
gation may be or what it may lead to, beyond ex- 
pressing the belief that it would be injudicious for 
the railway companies to place any reliance upon 
the possibility of any material increase in the tram- 
way fares, or of any essential reduction in the dis- 
tances allowed to be travelled for the same fares. 
By this statement we mean that if any revision 
should eventually be decided upon by the London 
County Council it will be inadequate to afford to 
the railways and other means of locomotion the 
amount of relief which they would desire or which 
would be of financial advantage to them. The 
railways must help themselves in the future as in 
the past, and in all the circumstances of the case it 
would be advisable for them to devote still greater 
attention to the cultivation—as has previously been 
suggested in these columns—of the longer distance 
traffic, that is, within a radius of 12 or 20 miles 
around London. 


The Penalty Clause on Mining Machinery. 


On May 31st last we commented on the penalty 
clause proposed for mining machinery contracts in 
the Transvaal, and submitted by the Johannesburg 
Chamber of Trade to its members. It provides for 
the payment of certain percentages to be agreed on 
by way of liquidated damages for the delay in the 
delivery of machinery, but—and this we considered 
inequitable—it left the power of giving additional 
time, and of specifying the length of that time, 
entirely in the hands of the purchaser. This clause 
has now been finally agreed to by the merchamts 
and the Chamber of Mines, with one slight modifi- 
cation, which provides that if a portion of the goods 
contracted for has been delivered, and has been, 
or can be, put to full beneficial use, then no damages 
shall accrue with regard to such portion of the 
order. The paragraph to which we raised objec- 
tion has been accepted without modification by the 
commercial firms, for although individuals freely 
admit that this section is not equitable, yet 
Johannesburg merchants will not combine effectu- 
ally to oppose the Chamber of Mines, even on 
points which are vital to their interests as a body. 
Numbers of firms have monopolies in their own 
business lines with one or other of the controlling 
houses, and they know that the orders from the 
mines controlled by these houses will almost in- 
variably be placed with them. They also know that 
the Liquidated Damages Clause, as it is called 
officially, will be interpreted fairly in their cases, 
and they will not stand in with the other less for- 
tunate firms in opposing the requests of the mining 
houses, no matter how unreasonable these may be. 
It is inconceivable that the more important groups 
of mines will take any unfair advantage of the 


representatives in the past leaves no doubt that they 
will deal fairly with their contractors. There is, 
however, the fear that individual mines, and par- 
ticularly public bodies, may insist on a literal inter- 
pretation of the clause, and there can hardly be any 
alteration until the merchants combine, and, asacom- 
pact body, refuse to enter into contracts in which i; 
is included. Moreover, the fact that the clause ig 
officially called ‘The Chamber of Trade Liquidated 
Damages Clause” impiies that the engineering 
firms have considered it and sanctioned its use. 

There is one very serious omission in the clause. 
Several firms have, for years past, been in the habit 
of including a paragraph in their contracts by 
which it is agreed that no damages shall accrue to 
the purchaser unless the work of the mine shal! 
have. been delayed by the late delivery of the goods 
contracted for; so that if two firms contracted, the 
one to supply an engine, and the other the boilers 
to run it, and both firms exceeded their guarantee: 
time of delivery, only that firm would be penalised 
whose material arrived so late as to delay the bene- 
ficial operation of the other firm’s plant. The 
omission of this provision will have very serious 
effect on the suppliers of plant in the case where 
the orders for a complete installation for a mine 
reduction plant are placed in the hands of a number 
of firms, several of which deliver their materia! 
late. Under the old contract, only that firm whose 
plant was last completed could be penalised. Under 
the new contract, all firms delivering late become 
liable in liquidated damages. It has been urged, in 
view of the comments made on the proposed clause 
by THe EnaINEER, that the mining houses never 
impose the penalties. This is substantially correct, 
and cases in which penalties have been imposed 
have been very rare. There is, however, nothing to 
prevent this policy being changed, and a very serious 
situation would then arise. The municipal authori- 
ties, on the other hand, invariably deduct every 
penny to which they are entitled under the con- 
tracts, and usually they are far less reasonable than 
the mining authorities, so that their interpretation 
of the new clause will be a less liberal one. More- 
over, the load will fall often enough on innocent 
parties, for experience has proved that the manu- 
facturers will not accept the penalty clauses, and 
the local agent has to burden himself with it; and, 
if the penalties are imposed, it is he who has to 
bear the loss, or, at any rate, the greater part of it. 
It may be noticed also, as a matter of interest at 
least, that the premium clause which usually accom- 
panies the penalties clause in European and Ameri- 
can contracts is absent. There may be very little 
really to be said in favour of premiums, but at any 
rate they would remove to some extent the one- 
sided nature of this South African arrangement. 

The European and American manufacturers are 
really the persons most to blame for the adoption of 
this clause, and we are informed by our South 
African representative that the British manufac- 
turers are the worst sinners of all. It has become 
almost the exception for British machinery or con- 
structional ironwork to be delivered within the 
contract period. There are one or two instances in 
which delivery has not been made until twelve 
months late. In one comparatively recent case the 
starting up of a mine reduction plant was delayed 
almost six months, because the cyanide tanks were 
delivered that length of time after the contract 
period had expired. It is owing to the trivial 
excuses which have been advanced in such cases 
that the consulting engineers have now secured the 
right to determine what extension of the contract 
time shall be allowed when completion of delivery is 
“ delayed by other unforeseen circumstances.” Itis to 
be hoped tbat when the clause has been enforced a 
few times, the habit of punctuality and of strict 
adherence to promises will be engendered, and that 
the complaints as to the late delivery of British 
machinery will no more be heard. 


Boller Efficiency in a New Light. 


In the United States Geological Survey there is 
a department employed in testing steam boilers. 
The connection seems distant. It appears to be 
somewhat closer when we learn that the depart- 
ment is endeavouring to determine the calorific 
value of different kinds of coal. The testing plant 
is established at St. Louis, Mobile, and some of the 
conclusions at which those in charge of it have 
arrived come to us, to say the least, as a surprise. 
They are set forth in the pages of our Ameri- 
can contemporaries. Whether they originated 
with those in charge of the experiments, or with 
the reporters, we are not quite certain. Indeed, 
the whole statement and argument are in some 
measure vague. It is, however, quite clear that 
Professor Perry is set forth as the responsible 
authority ; we imagine entirely without his consent. 
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made give results, so far, which, interpreted in the 
light thrown on them by Professor Perry’s well- 
known book on “Steam, Gas, and Oil Engines,” 
show that boilers may be made which will “do 
from ten to twenty times as much work per unit of 
heating surface as at present.” This important 
improvement can be effected “by sub-dividing the 
heating surface and water streams more finely, 
allowing less restriction of the water inside the 
boiler, and by using high forced and induced 
draught to put a large mass of gases through the 
boiler at a high speed.” We do not know in the 
least what ‘less restriction of the water ’’ means, 
and we are, therefore, unfortunately unable to say 
whether it is or is not a potent factor in raising the 
efliciency of the boiler. We learn further on that 
the entering air required for combustion is to be 
previously heated by electricity. 

Professor Perry is credited with the statement that 
every boiler is as good as every other boiler—if not 
hetter. Its efficiency is “independent of the tempera- 
ture of the entering gases, and cf the amount of gases 
flowing through the boiler.’’ Our reporter, it is 
fair to say, having thus apparently contradicted him- 
self, seems to have been suddenly stricken with doubt, 
and hedges by telling us that, “of course it must 
he understood that the above statement of the 
theory is slightly subject to modification, even 
theoretically, and more so in practice.” It is ever 
thus—poor theory is the earthen pitcher going 
down the stream with practice the iron pot. 
Further on we have an explanation of the theory, 
vhich is to the effect that any boiler will redvce 
tie temperature of the products of combustion 80 
per cent. as much as would a boiler infinitely long, 
and this no matter what the volume of gases 
passed through the boiler. “ This surprising deduc- 
tion is,’ we are told, ‘being accurately verified by 
the boiler division of the Geological Survey, 
from which it is found, when keeping other 
conditions the same, and the initial tempera- 
ture of the gas constant, the final temperature 
of the air remains the same whatever the amount 
of air sent through the boiler per second.” 
te-stating this proposition in other words, let 
us suppose that a boiler tube passes a given volume 
of airs per minute, and evaporates a given weight 
of water 7. If, now, we double x we shall also 
double y, and so on, and the gas will be 80 per 
cent. cooler, no more and no less, when leaving the 
tube than entering it. Now, all previous investiga- 
tions go to show that the rate at which water is 
converted into steam depends, other things being 
equal, on the difference in temperatures at the two 
sides of the plate, and on nothing else. But by 
the conditions laid down by our contemporary, the 
difference is the same, no matter what the volume 
of air, and we are asked to believe that the weight 
of water evaporated by a given flue tube is not a 
function of the difference of temperatures at the fire 
and water side of the tube, but of the weight of hot 
gas passed through the tubein a given time. Remark- 
able discoveries illumine the world from time to 
time; we give our contemporary credit for making 
one—or is the credit due to the boiler division of the 
Geological Survey? 

It may well be assumed that an explanation of the 
facts is due to a somewhat dazed technical public, 
and we have it. It is the velocity of the gas that 
does it. Normally, it would appear that layers of 
hot gas cling to the heating surface after they have 
cooled. Let the velocity be sufficiently increased 
and clinging becomes impossible. Practice, how- 
ever, tells the boiler engineer that the quicker the 
products of combustion pass through the flues the 
hotter they are when they escape up the chimney. 
It would be a vain thing, however, to argue the 
point. Rather let us consider how to apply in 
practice the instruction supplied by our contem- 
porary. To increase the efficiency of a locomotive 
boiler only ten times, let us say, we must burn 
from 600 lb. to 700 lb. of coal on every square 
foot per hour. To open the fire door would seem 
to involve the risk of the fireman being drawn in. 
We ask ourselves how the requisite volume of air is 
to be got through the bars, and in what way the 
coal is to be prevented from going up the chimney. 
We fear the boiler division of the United States 
Geological Survey has much yet to accomplish. 
Perhaps, however, before it has concluded its 
labours, it will have evolved a complete steam 
generating plant on new principles out of its 
internal consciousness. Need we add that in this 
Way a want will be satisfied ? 


The Shipbuilders’ Strike. 


Waist there is justification for believing that 
the outcome of the conference which takes place 
to-day at Edinburgh between represeritatives of 
both sides in the dispute in the shipbuilding 
trade will be satisfactory, there can be no doubt 





that at the moment of writing the aspect of 
affairs is sufficiently serious. The proximate cause 
of the trouble is itself almost insignificant. It is to 
be found in the action of a few men at the Walker 
shipyard of Sir W. G. Armstrong, Whitworth and 
Co., who laid down their tools because certain work 
was given to apprentices. In this action the 
Boilermakers’ Society, which instructed the men, 
was wrong, because under an agreement of 1901 it 
promised not tointerfere with the work of apprentices, 
and it was further wrong in not bringing the matter 
before the Shipbuilders’ Employers’ Federation for 
discussion before withdrawing the men. As a pro- 
test against these irregularities the employers threat- 
ened a lock-out from Saturday next (to-morrow), and 
refused to have any negotiations with the trade 
union, even if the latter instructed the offenders to 
return to work, unless some general agreement for 
the prevention of strikes similar to that which exists 
between the Engineering Employers’ Federation and 
the Amalgamated Society was to be the basis of 
discussion. The issue has thus been enormously 
enlarged. It is no longer the conduct or mis- 
conduct of a few men in a particular shipyard, 
but the whole policy of the Boilermakers’ and 
Iron and Steel Shipbuilders’ Society, as far as it 
affects disputes, is to come under review. 
This trades union is a powerful and difficult body, 
and the Federation must have reason for believing 
itself to be in a peculiarly strong position at the 
present moment, or it would scarcely have invited 
a contest on such broad grounds. Moreover, retreat 
is for it now practically impossible. On Tuesday 
a letter, including the following passage, was 
addressed to the Society:—“In view of the 
frequent and recent stoppages similar to the dispute 
now under consideration, the Federation has 
resolved that no settlement of the present dispute 
can be accepted which does not provide for a 
mutual arrangement to ensure in the future full 
discussion of all questions before extreme measures 
on either side are resorted to, and also a settle- 
ment of all questions at present outstanding 
between the Federation and your society.” The 
Shipbuilding Employers’ Federation has thus burnt 
its boats ; it is committed toa very definite object, 
and the union must either meet its wishes or a 
serious fight is inevitable. The end in either case 
will be the same. The employers are clearly 
determined to brook no longer the pin-pricks of the 
union. The agreement will be forced upon the 
boilermakers unless, as we trust, but with hesita- 
tion, they have the wisdom to accept similar 
general conditions to those which have acted with 
equal satisfaction to both sides in the case of the 
Amalgamated Society and the Engineering Em- 
ployers’ Federation. 
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Distribution of Electrical Energy. By J. F. C. SNeExt. 
London: E. and F. N. Spon. 

Turis book is the outcome of the author’s paper on “ The 
Distribution of Electrical Energy,” read before the 
Institution of Electrical Engineers in 1904. While it 
contains a considerable amount of useful information, in 
some respects it falls short of what is required at the 
present period. The introduction deals with the relative 
economies of distributing systems, in which the Thury 
direct-current high-pressure system is briefly touched 
upon. One would naturally expect that at a time when 
so much interest is being taken in this system, and so 
many engineers are thirsting for knowledge concerning 
its merits and demerits, an endeavour would have been 
made to collect far more information than is given. 

The remainder of the book is divided into six parts. In 
Part I. high-tension transmission lines are dealt with. 
This section is based upon the reports compiled by the 
American Institution of Electrical Engineers and upon 
papers read by engineers before the English engineering 
institutions. Practically the whole of the information 
given in this section, however, emanates from America 
and the Continent. While it cannot be denied that our 
continental and American friends have had more experi- 
ence in this class of work than British engineers, it is 
nevertheless somewhat surprising to find so little mention 
made of the high-tension lines at present in operation in 
Great Britain. The 26 miles of high tension transmission 
lines in use in connection with the North Wales Hydro 
Electric Power scheme, as well as those supplying power 
to the Durham collieries afford excellent examples of this 
class of work, and no doubt some particulars concerning 
these installations would have added very materially to 
the interest of this section of the book, from the British 
engineer’s standpoint. Cradles appear to have been 
entirely neglected, and since these are extensively used 
in this country the omission is not to be overlooked. 
At the end of this section the Board of Trade regula- 
tions as to extra high pressure are given, and also the 
regulations for overhead lines. Part II. is devoted to 
underground cables for high pressures, and the construc- 
tion and testing of cables is considered at some length; 
spark gaps are also briefly touched upon; after which 
follows some matter concerning drawing-in clips, high- 
tensicn cable joints, temperature rise in cables, limits of 
pressure in cables, &c. 

In the next part of the book sub-stations are considered, 





Commencing with static transformers cooled by water, 
natural draught, forced draught, and by oil, the author 
then compares grouped single-phase transformers against 
the three-phase type. Next an account of some high- 
pressure tests on transformers is given. 

In dealing with rotary converters the author says: 
“For a time there was difficulty in using this type for 
frequencies above 25 to 30 cycles, arising from flashing 
over at commutators and other troubles. These have 
now been got over, and rotaries are regularly running on 
frequencies of 50 to 60.” This statement may be correct, 
but it is nevertheless misleading in view of the decided 
present-day tendency to avoid the use of rotary converters 
on circuits working above 25 cycles. When considering 
which of two ormore machines is suitable for working on the 
higher frequency circuits, the question of voltage at the 
direct-current end should not be lost sight of. A large 
rotary converter we believe is working satisfactorily on a 
50-cycle circuit at Brighton, but the pressure at the 
direct-current end is only 250 volts, which is only half the 
pressure that machines of this type are generally required 
to work at,so that this machine for one cannot be taken 
as an example in favour of the argument. Further, it 
will be remembered that on December 4th, 1906, a paper 
was read before the Manchester Section of Electrical 
Engineers on “ Rotary Converters versus Motor Genera-_ 
tors.” While the author of that paper strongly 
advocated the use of rotaries on 50-cycle circuits on 
account of their high efficiency, the majority of speakers 
responsible for the operation of these machines who took 
part in the discussion expressed a decidedly opposite view 
on the subject. One speaker referred to the operation of 
60-cycle rotaries in America as anything but satisfactory. 

A very serious fault in connection with this section of 
the book lies in the fact that in considering sub station 
converting plant, only two types of machines have been 
considered, namely, rotary converters and motor gene- 
rators. When it is remembered that a large number of 
motor converters are at present in use, both in 
this country and on the Continent, and that they are 
quite different in several respects from either the rotary 
converter or motor generator, the absence of a full 
description of these machines reduces the value of this 
portion of the book very considerably. On page 173, 
however, the author says: “ Motor generators can be 
either of the synchronous or induction type, or more 
properly a judicious mixture of both, the effect of 
which will be to produce a better power factor.” 
If this sentence is intended to apply to the motor con- 
verter it is altogether inadequate, for it throws no light 
on the principle or advantage ofthe machine. Atthe end 
of this section there is a short description of a single- 
phase repulsion motor. 

Part IV. deals with low-tension distribution systems. 
This is one of the best sections of the book. The various 
systems of cable laying are considered, and a large num- 
ber of illustrations are included, showing stoneware and 
bitumen casings, fibre conduits, &c. The solid system 
has been well dealt with, and the information given con- 
cerning itis of a useful character. Following this there 
is a short space devoted to concentric cables, also 
armoured cables, -end the cost of various distributing 
systems is dealt wiun in a concise manner. The 
remainder of Part IV. is devoted to sealing ends, dis- 
connecting boxes, joint boxes, network boxes, section 
pillars, and other details. 

The next part of the book is entitled “Special Cases of 
Distribution : Collieries and Mines.” The early part of 
this section deals with cables for mines, after which large 
numbers of fittings for use in rn ines are illustrated and 
described, including cleats for supporting cables down 
pit shafts, cable suspenders, aud so forth. Following 
this there are nineteen pages of rules for the installation 
and use of electricity in mines. Next the distribution of 
energy to tramway systems is considered, and this, while 
brief, forms an instructive portion of the book, and is 
well illustrated. The Board of Trade regulations are 
also included. 

Seven pages deal with railways, where the relative 
economy of the alternating and continuous current sys- 
tems are briefly discussed. Third rail insulators of 
various types are described and illustrated, and the over- 
head systems for railways. The fifth part of the book is 
brought to a close with some Board of Trade regulations 
relating to railways, tramways, and some regulations 
issued by the Home-office for use of electricity in fac- 
tories and other places under the Factory and Workshop 
Act. The sixth and last part is confined to the distribu- 
tion of electrical energy within buildings. Besides 
several pages of general remarks on this branch of the 
subject, some useful practical formule for finding the 
size of conductors, &c., are given; there is also a number 
of tables giving dimensions, weights, and resistances of 
standard copper conductors in British units and also in 
metrical units. Like the previous part, this se¢tion con- 
cludes with Board of Trade regulations. 
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TEN-TON BREAKDOWN CRANE. 


A set of five breakdown cranes has recently been con- 
structed by Messrs. John H. Wilson and Co., Limited, of 
Sandhills, Liverpool, for the Manilla Railway Company, 
under the supervision of Messrs. D. M. Fox and Son, 
consulting engineers. The cranes are designed to lift 10 
tons at 16ft. radius, 8 tons at 20ft. radius, and proportionate 
loads atlonger radii. The gaugeof the rails on which it runs 
is 3ft. 6in., and its wheel base 12ft. 9in. The boiler is 4ft. 
diameter by 9ft. high, and the working pressure 100 lb. per 
square inch, while the engines have cylinders 9in. diameter 
and 10in. stroke. The swan-neck type jib is 24ft. long, and 
the total weight in working order 36 tons. The front portion 
of the carriage is carried on a four-wheel swivelling bogie. 
Maximum speeds of lifting with full load is 40ft. per minute, 
and with light load 120ft. per minute. The maximum speed 
of revolving is two complete revolutions per minute, and the 
maximum speed of travelling 300ft. per minute. 








ROCK-OVER DROP MOULDING MACHINE. 


Tue first moulding machine made by Henry E. Pridmore, of 
Chicago—of which Messrs. J. W. Jackman and Co., of 
Caxton House, Westminster, are the agents in London—was 
of the stripping-plate type, which, while rapid in operation, 
is limited in use to the moulding of patterns from which a 
number of castings are required. Recognising that there are 
mavy foundries in which stripping-plate machines cannot be 




















and to the variation in thickness of bottom boards and depth 
of flasks. These flask rests are connected with the draw 
arms by means of screws D, which regulate the height of 
the table according to the depth of the flasks to be used. 
Limit screws J are used for limiting the upward movement 
of the adjustable table. 

The weight of the flask and mould is counterbalanced and 
centrally supported by arms L, acting in conjunction with 
balance springs B, which are capable of adjustment to 
the weight to be supported. 

The clamping rod F’, which can be adjusted to flasks of 
different widths and depths, is so designed and fitted that 
the clamping of the bottom board and flask to the rock-over 
frame is performed at one operation, and in such a manner 
that it is impossible for either board or flask to shift while the 
mould is being rocked over. The fastening and releasing of 
this adjustable clamping rod is accomplished by the use of a 
clamping rod hook G. Frame balance springs A are used 
to facilitate the operation of rocking-over, and the limit of 
motion is determined by the frame stop H. 

The tension on both sets of springs can be regulated by 
grasping them with both hands and twisting them forward 
or backward as may be required, spring adjusting bolts I 
being employed to take up or release the tension. 

The dropping of the mould away from the pattern is accom- 
plished by the use of a foot lever K. The flask balance 
springs must be so adjusted that their tension is sufficient to 
carry the table upward to its highest position after the 
pattern has been rocked back. 

The operation of fitting patterns to this machine is, we 
understand, simple, and can be performed rapidly. Either 
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MOULDING MACHINE 


used to advantage, on account of there being insufficient 


duplication of castings to warrant the fitting up of the | 


necessary patterns and stripping plates. Mr. Pridmore has 
designed the rock-over drop moulding machine which is here 
illustrated. 

In the accompanying engraving of this apparatus it will 
be seen that there is an adjustable table, consisting of two 
movable draw arms E, which can travel vertically on two 
parallel steel uprights, and two self-adjusting flask rests C, 
whieh are automatically adjustable to crooked bottom boards 


wooden or metal patterns may be used. They should be 
firmly fastened to the pattern plate, which can be made of 
either wood or iron. Its upper surface should conform to the 
parting outline of the pattern, which in the majority of cases 
will be straight. ‘This*pattern plate, which should be made 
with ears and fitted to accommodate the flasks to be used, 
is attached to the rock-over frame by means of bolts which 
pass through four holes drilled in the frame. This manner 
of attaching the pattern plate to the rock-over frame is said to 
possess advantages over spring latches or ether inacaurate 





methods, as the frame is milled on its upper surface, and if 
the pattern plate is at all uneven it will be sprung perfectly 
straight, the bolt holes being situated one at each of the four 
corners of the rock-over frame. These machines, we under. 
stand, are made in nine sizes. 








AMERICAN ENGINEERING NEWS. 


Handling goods at New York.—While about a dozen rail- 
ways radiate from the port of New York only one has 
goods yards and stations in New York City. That is to say, 
yards reached by rail. The others terminate on the opposite 
side of the rivers and along the bay. They all, however, have 
yards in the city proper, which are reached by barges or 
‘*floats,’’ upon which the goods wagons are transported to 
and from the railway terminals. These floats also distribute 
the wagons to the steamship piers and wharves, the grain 
warehouses, cattle lairs, factories, and other special termi 
nals. Steam-propelled barges and lighters carry goods, 
such as cotton bales, sugar hogsheads, and _ general 
merchandise. The steam lighters carry 200 to 400 tons, 
and the lighters handled by tugs carry from 300 t. 
500 tons Most of them have steam cranes for handling 
cargo. The railway wagon ‘ floats’’ have usually two lines 
of rails, and carry twelve or fourteen 34ft. wagons; a plat 
form between the two lines is provided for use in trucking 
goods to and from the wagons. At the city yard the float is 
run with its end against a transfer bridge, and the wagons 
are hauled to the different tanks to be unloaded and loaded 
from carts. Numerous tugs, large and small, are required to 
handle these craft. The Erie Railway has about 575 harbour 
vessels, including 100 lighters, 25 railway wagon floats, 20 
coal barges, and 14 tugs. The New York Central Railway 
has 20 tugs, 120 lighters, 40 grain barges, 40 railway wagon 
floats, &c. Including its passenger ferry boats—paddle and 
screw—it has 235 vessels in the New York Harbour service, 
representing a value of some £440,000. 

A 150-ton railway wagon.—For handling large castings 
and ponderous pieces of machinery the Bethlehem Steel 
Company has had built a 32-wheel wagon capable of carry- 
ing loads up to150 tons. It issimilar to one built by the same 
company about three years ago. Its loads may have dimen- 
sions of 25ft. inlength, 13ft. in height, and 4ft. 6in. in width, 
being slung between a pair of plate girders 57ft. long. At 
each end thesegirders are connected by a cross brace carrying 
a pivot on another cross brace at the middle of a pair of 
girders 20ft long. These girders are in turn connected at 
each end by a cross brace with a pivot bearing on a plate 
frame platform wagon with four axles. Thus there are two 
of these platform wagons to carry each end of the main 
girders. The axles are spaced 4ft. 3in. between centres, 
giving a rigid wheel base of only 12ft. 9in. The total wheel 
base is 96ft. 3in., and the length over all is 104ft. The 
wagon is in general similar to some built a few years ago for 
transporting heavy guns, but this particular wagon is 
intended to handle machinery and armour plates, and the 
first wagon has transported a steel casting of 160 tons net 
weight, forming part of a 12,000-ton forging press. The 
weight of the wagon itself is about 100 tons, so that with its 
full load of 150 tons it represents the huge total of 250 tons, 
equivalent to 15? tons on each axle. Platform wagons of 
100 tons carrying capacity, mounted on four bogies, are in 
use by a large engine building company. These are 40ft. 
long, with 36ft. wheel base, and weigh about 37 tons. With 
a full load the total of load and wagon is some 137 tons, or 
15 tons per axle. 

Panama Canal.-—The Panama Canal Commission has 
decided that where the canal passes through rock the sides 
shall be cut by channelling machines, leaving a smooth 
vertical face. This work will include all of the ‘‘ wet prism ”’ 
in the Culebra Division, nine miles long, and also the Jocks 
at La Boca and Miraflores. The special advantages due to 
this method of working is that the wall is smooth and un- 
broken by explosives, and is cut exactly to the surveyed line. 
No subsequent trimming or filling is necessary, as in the case 
of a wall cut by drilling and blasting. For this work the 
Commission has ordered twenty-four Sullivan compressed air 
channellers, fitted with air reheaters. This machineis very simi- 
lar to tbe Sullivan channellers used extensively on the construc- 
tion of the Chicago Drainage Canal and its recent extension for 
water-power development. It is, however, larger and more 
powerful, and therefore able to cut more rapidly. These 
channellers have been used on numerous important works, in 
addition to the Chicago Drainage Canal, where no less than 
sixty have been used. ~ They were used exclusively on the 
great wheel pits for the turbine water-power plants at Niagara 
Falls, for the water-power canal at Sault Sainte Marie, the 
West Neebish deep-water channel in the Saint Mary’s River, 
and for the excavations on the extensive terminal works of 
the New York Central Railroad in New York. 

A new rotary dryer.—A new design of dryer is being intro- 
duced in the United States for the drying of sand, clay, coal, 
wood chips, brewery grains, and a variety of materials, par- 
ticularly where the material is to be subsequently pulverised. 
The ‘‘ cylinder ’’ is horizontal, and is composed of six non- 
concentric segments, connected by flat radial plates. The 
cross-section is thus that of a six-notched ratchet wheel. In 
the flat portions are openings through which the hot air 
enters from an exterior casing. Opposite each of these flat 
portions is a deflecting blade projecting into the cylinder, 
and so deflecting the current of air to the middle of the 
cylinder. By the cross-sectional shape of the cylinder and 
the use of these blades, the contents are not merely rolled 
against the side of the cylinder, but are carried up and then 
dropped vertically from the top. The material thus dropped 
falls in a divided stall, and is struck by the entering currents 
of air. The blades and openings are so arranged that none 
of the material can fall out. The cylinder is slightly inclined, 
and has circular belts resting on rollers, being driven by a 
pinion and circular rack. The material is fed at the upper 
end, and passes along by gravity, being dispersed and diffused 
through the cylinder as it proceeds. The cylinder is enclosed 
in a casing to which the hot air is delivered, and is drawn 
into and through the cylinder by means of an exhaust fan. 
The purpose of the design is to separate the material, and to 
bring it—in a divided condition—in direct contact with cross 
currents and a greater quantity of the heated air than is 
possible with the ordinary cylindrical rotary dryer, where 
the air passes longitudinally through the cylinder. 

Flat corrugated fire-bor sheets.—The cracking and dis- 
tortion of fire-box sheets is one of the principal causes cf 
locomotive boiler repairs on American railways, and is due to 
the great variation of temperature in different parts of the 
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sheet. The useof flexible stay bolts effects an improvement, 
but does not eliminate the trouble. Various methods have 
been employed to make the side plates elastic or flexible by 
means of corrugating or dishing them, and the former 
system has been attended with some degree of success. The 
dishing consisted in forming small pockets at or between the 
stay bolts, but this has not given the expected results. The 
North-Western Railway is now making extensive use of the 
Castle system, in which vertical corrugations are formed 
between the rows of stay bolts, and extending from the top 
to the bottom rows. The stay bolts lie in the recessed por- 
tions. In the Laughridge system the side sheets are formed 
by four or five vertical plates connected by corrugated or 
U-shaped strips 6in. wide. These take up all longitudinal 
movement, the plates being about 3in. apart. The vertical 
strips are flattened at each end so as to be riveted to the 
foundation ring and crown sheet. The foundation ring may 
be a Z-shaped bar, having one vertical flange riveted to the 
inside sheet and the other to the outside sheet. Ifthe ordinary 
rectangular ring is used, the inside plate is attached to it by 
a horizontal U-shaped strip. The back sheet is vertical only 
to the level of the fire-door, and is then curved on a radius of 
about 3ft. to reach the crown sheet. There are about 100 
locomotives fitted with this type of fire-box on tho Ohio Central 
Railway. 

Rail motor cars.—Rail motor cars are making slow progress 
in the United States as far as actual service is concerned, 
although numerous experimental cars have been built. The 
Union Pacific Railway is practically the only line that has 
taken the matter up in earnest, having built some twelve of 
these cars, and it is said that some of these are to be put in 
regular traffic on branch lines thissummer. As yet they have 
been employed mainly in experimental running. These cars 
have three and four-cylinder petrol engines, the latest having 
an engine of 200 horse power, and have driving chain connec- 
tions to the leading bogie. Some half-dozen petrol electric 
cars are in use, the engine driving a dynamo which generates 
current for the motors on the bogie axles. Three cars of this 
type are now operating an interurban or country railway, of 
a type generally operated on the trolley wire system. In this 
way the cost of a power station and line equipment is avoided. 
A steam car with Roberts’ water-tube boiler has recently been 
built, and trials are being made with steam cars on the 
Ganz system. The East Coast Railway was the first to try 
this, the engine and machinery being imported from Austria. 
An agency has now been established, and the first American- 
built Ganz car was deliverered to the Erie Railway in July, 
and will be used in suburban service. It is 58ft. long, and 
seats fifty passengers—twelve in the smoking compartment. 
The front bogie has steam cylinders 43in. x 54in. and 6in. x 
54in., each driving an axle through a single pair of gears. The 
vertical boiler is 34ft. diameter and 5ft. high, with 212 square 
feet of heating surface, and 6 square feet of grate, using 
anthracite coal or coke. The maximum tractive force is 
3750 1b., and the car is designed for speeds of forty miles an 
hour on the level and fifteen miles on a gradient of 1 in 50. 
With another carriage attached the speed limits are thirty 
and eleven miles an hour. The car weigh 45 tons, but a 
similar car now being built for the Rock Island Railway will 
weigh only 36 tons, the saving being due to the use of steel con- 
struction throughout. A committee of the Pennsylvania 
Railroad recently investigated the motor car question, and 
visited Europe to see a number of cars and their performance. 
The gist of their report was that there is little field for such 
machines in the United States. The Locomotive Superin- 
tendents’ Association, however, at its recent annual meeting, 
took a rather more favourable view of the situation, and 
considered this to be a promising line of development which 
calls for careful study from both the mechanical and the 
operating departments of railway service. 


A concrete building with individual members.—The great 
majority of the concrete buildings now being so extensively 
used in the United States are of monolithic construction, 
having the forms or moulds built in place, and the concrete 
poured in to form the columns, walls, girders, floors, «c. 
Concrete blocks, used like brick or stone, are mainly 
employed for the smaller class of structures, such as 
dwellings, churches, small factories, &c., although some large 
and important buildings have been constructed on this 
system. A very few buildings are composed of individual 
concrete members—columns, beams, &c.—moulded at some 
convenient place and erected in the same way as in buildings 
with steel members. This third system has been employed 
in the new kiln house of the Edison Portland Cement 
Company. The building is 100ft. by 230ft., with a height of 
27ft. to the roof girders, and contains four rotary kilns 150ft. 
long. There is a central row of columns, connected by 
longitudinal girders between their tops, and these, with the 
wall columns, support roof girders of 50ft. span. The girders 
are 12in. wide, 24in. deep at the ends and 42in. at the 
middle. They rest upon brackets cast on the sides of the 
columns. The roof covering consists of concrete slabs 4in. 
thick, and 12ft. by 6}ft. in size. A hole or socket was cast 
in each end of the column, to receive a loose short bar of 
iron, whose projecting end served for the attachment of the 
crane slings in handling. Eyebolts were cast in the girders 
for the same purpose, A locomotive jib crane was used in 
handling and erecting the members. The concrete is 
composed of one part Portland cement to six parts of 
unscreened crushed stone, no sand being used. The largest 
stones are gin. in size, while 10 per cent. of vhe material 
passes a screen of 200 mesh. 

The foundry of an engine works.—The Atlas Engine Works, 
at Indianapolis, have two foundries, one for the heavy cast- 
ings, cylinders, fly-wheels, engine bed-plates, &c., and the 
other for light castings. They are both long and narrow. 
The larger building is 120ft. x 500ft., and averages 125,000 Ib. of 
metal at each pouring. The other is 65ft. x 300ft., and each 
pour averages 50,0001b. The former has two ventilator roofs, 
and is served by six 10-ton travelling cranes—three in each 
bay—and a number of air hoists with Gin. to 16in. cylinders. 
A large part of the work is done by machine. The moulding 
is all green sand work, and the facings are dried by portable 
oil heaters brought to the mould. Metal flasks are used 
almost entirely. There are two cupolas 7ft, diameter, each 
with its own blower, but a single motor drives the blowers. 
For cleaning or fettling, the castings are carried on small 
railway trucks to a separate building, where the work is done 
by hand and by eight tumbling barrels. The smaller foundry 
1s served by an overhead telpher or carrier system, there being 
twelve direct lines of rails with numerous crossover connec- 
tions and transverse lines. A large part of the work here is also 
done by moulding machines, and a mechanical conveyor plant 
not only delivers sand to the machines but also into the 
moulds. The 16in. x 16in. machines turn out 180 moulds per 
day ; those 44in. x 60in, make twenty per day. There are two 





G{t. cupolas, and metal is distributed in ladles of 7COlb. connected to the lower bars, or angles, and then bent at 
capacity slung to the overhead carriers, The buildings are | right angles on both sides, as shown, practically tothe width 
end to end, 50ft. apart, and in the space between them | of the beam, a space being usually left between the sheeting 
is a 20-ton travelling crane with its travel at right angles to | and the reinforcement. A beam for a slab floor has the 
the length of the buildings, This extends across the yard, | additional sheeting at the top, connected with bars, and bent 
and is used in distributing the castings to other departments | down and out, as shown. This skeleton frame forms a double 
of the works. | trough, and concrete is placed in each trough before erection. 
| The beam is then got into position, ready for the completion 
| of the slab. The underside of the beam is plastered to the 
| required thickness. The lower sheeting is said to be not only 

useful for the purpose of forming the double trough for con- 

creting before erection, but also to have the further advantage 











A SYSTEM OF REINFORCED CONCRETE. 





A systEM of reinforced concrete, which is claimed to have 
considerable advantages over other systems, has been 
patented by Messrs. Ridley and Cammell, and adopted by 
the Fireproof Company, Waldo House, York-buildings, 
Adelphi, W.C. The accompanying drawing shows a floor 
supported on this system. The plan of the beams illus- 
trates the construction previous to filling in the concrete. 
Section A A is on a longitudinal plane, and B B a cross section 
on the lines AA, BBon the plan. The sections CC and | 
D D give details of two types of beams. Details of columns, | 
types A and B, areshown, and also elevation and sections of | 
column frame, type A. 

The beam, as shown in section CC, is of the box type, and 
is constructed of dovetail corrugated steel sheeting. This is 
thin steel sheeting, bent into corrugations of dovetail form, 
as shown in Fig. 2. To construct the beam, this sheeting is 
bent into the form of a trough, and angles for the main rein- 
forcement are placed at the corners and bolted or riveted to 
the sheeting. Sometimes, as shown in the drawing, addi- 
tional bars are bolted or riveted to the bottom of the angles, 
the steel sheeting being placed between the angles or bars. 
At the top of the trough angles or bars, as shown, re bolted 
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of providing a protection to the angle reinforcement during a 
fire or from injury by blows, &c. At the most it is said that 
fire can only cause the finishing plastic covering to break 
away in places as far as the steel sheeting. The bottom bars, 
or angles, of the beam are likewise protected from breakage 
by the sheeting. The dovetail sheeting forming the web is 
of sufficient size and thickness to take the shear stresses, and 


| makes a rigid connection to the top and bottom reinforce- 


ment, as well as to the concrete. Only a few bolts or rivets 
are required, as the grip of the bolts or rivets and the 
concrete, as well as the lap of the corrugated sheeting above 


| and below the top and bottom reinforcement, are claimed to 


make a perfectly sound connection. In some cases the bars 
may be wired to the sheeting. 

Turning now to the columns in type A, angle bars form the 
main reinforcement, and dovetail corrugated steel sheeting is 
placed round, and riveted, bolted, or wired to them. The 
angles are thus kept rigidly apart by the sheeting. The 
frame, or square formed, is then placed in position, and 
the inside filled with concrete up to the level of the floor 
beams ; the beams are passed through the column frames, 
anchored and concreted in, after which the columns are ready 
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Fig. 1i-ARMOURED CONCRETE FLOOR SYSTEM 


on each side of the sheeting, and usually the latter is bent 
over the angles or bars to secure the connection. The top of 
the trough usually has strips, or stirrups, placed across it at 
suitable distances, to make it thoroughly secure and rigid 
duringerection. The trough is then plastered on the outside 
to the required thickness. After this the beam is placed in 
position and the subsidiary beams connected to it. For this 
purpose holes are left in the sheeting under the top bars, so 
that the reinforcement of the subsidiary beams can be passed 
through them, As soon as the subsidiary beams are fixed, 
the trough is filled with concrete. The topbars are intended 
to take the compressive stresses due to the dead load during 
erection. The beam shown in the drawing is continuous, 
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Fig. 2—CORRUGATED SHEETING 








with top and bottom angles and bars passing right through 
the columns, the top angles being only carried to the required 
length of the beam, to take the tensile stresses. 

In some cases the trough frame is placed in position before 
plastering is commenced, this process being carried out when 
the beam is completed. It is claimed that the dovetail cor- | 
rugated sheeting provides an ample key to receive plastering, | 
so that when finisbed the beam is homogeneous. 

The type of beam shown in section D D is constructed by 
placing a web of the special sheeting between the top and 
bottom bars, and attaching it thereto by means of rivets or 
bolts. This forms a skeleton frame, which, on being placed in 
position, is ready to receive concrete and to be completed in 
the usual manner with shuttering. But the use of wood 
shuttering, or centering, is, however, avoided. As will be 
explained later, additional sheeting is placed both at the top 
and the bottom of the skeleton frame. The lower sheeting is 


to be plastered on the outside faces to the required thickness, 
and can be ornamented to any desired extent. 

The construction of type B differs slightly from that of 
type A. Flat, or half-round, bars are placed diagonally in 
close proximity to the corners, as shown, the special sheeting 
being splayed out and passed through the two bars, with a 
short projection beyond. Concrete is then placed on the out- 
side without shuttering. This hollow column is then erected 
and completed in a similar manner to that employed with 
type A. 

; The inventors maintain that these two types of columns, 


| with the sheeting taking the shear stresses between the main 


reinforcement, give great rigidity, and are also quite simple 
to erect. Type B is claimed to be specially preserved from 
the effects of fire, as the sheeting, being extended beyond the 
bars to the edge of the concrete, keeps the concrete from 
breaking away at the angles, and prevents any exposure of 
the main reinforcement bars. 

The principal advantages claimed for the system are as 
follows :—(1) That no wood centering or shuttering is 
required at any time during erection or concreting, the dove- 
tail corrugated steel sheeting acting both as centering and 
reinforcement ; (2) that the system lends itself to easy and 
quick erection ; (3) that the beams and columns are abso- 
lutely fire-resisting ; (4) that the dovetail corrugated steel 
sheeting, acting as a web in the beams, and being rigidly 
attached to the main reinforcement, gives maximum strength, 


| and that no slipping, as may occur with loose stirrups, can 


occur at any period ; (5) that the supervision during erection 
is reduced to a minimum, as it is impossible to get the rein- 
forcement in the wrong place, and the skeleton frame can be 
inspected as a whole before concreting ; and, lastly, (6) that 
ordinary unskilled labour can be employed, for, owing to the 
mechanical bond provided, good work is an assured result. 








Tue Board of Trade report that there was a decline of 
employment in the shipbuilding and engineering trades during 
June and July compared with last year at the same time, 
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FEED-WATER HEATER. 


Wuar is termed a live steam feed-water heater has recently 
been patented and put upon the market by Mr. Geo. Wilkin- 
son, of Beech Mount, Harrogate. This apparatus, which we 


propose to describe in the following article, is fixed within the 

































of the water. The de-aitrating chamber is fixed at the 
highest position within the boiler, into which the feed- 
water is delivered. It will be seen that the water falls down 
over a series of discs and dishes placed alternately. These 
are built round a vertical hydraulic tube passing through the 
shell of the boiler, this tube being open at its upper and closed 














Fig. 1—-THE FEED HEATER APPLIED TO A LANCASHIRE BOILER 


boiler, and the functions which it is designed to fulfil are:— 
(1) To deliver feed-water at full ebullition temperature at the 
bottom of the boiler. This is stated greatly to accelerate 
circulation, and to relieve the boiler plates from undue 
strain. (2) To induse a chemical process which will bring 
about the destruction of the affinity between the various 
minerals which go to form scale 
within the boiler. (3) To remove 
the gases from the feed-water 
which are destructive to boiler 
plates. (4) To extend the ebulli- 
tion area within the boiler, and 
thereby to increase the effici- 
ency and output of the boiler. 
(5) To deposit the scale-forming 
ingredients over and around the 
blow-off cock, whence they may 
be removed when the boiler is 
blown down, this being brought 
about by taking the delivery pipe 
down to near the blow-off cock. 
(6) To keep the boiler clean and 
efficient throughout its period of 
work. (7) To deliver steam from 
the boiler free of air and gas, and 
so to improve the vacuum and 
efficiency of the engmes. 

We are unable from personal 
experience to say whether all these 
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at its lower end. 
to facilitate the transmission of heat to a thermometer which 
is inserted in it. 
testing tank E, indicates the temperature of the feed-water 
where it flows into the water space of the boiler. 
G and dip-pipe H serve to convey the feed-water to the bottom 
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A little mercury is poured down the tube 
This thermometer, having its bulb in the 
The tank 























advantages are obtained by this er A- 
apparatus, but we may say that Ke 
the inventor claims that by its = it 


use the coal consumption is 








reduced—in some cases by as 











much as 10 per cent. or more; 
that the boiler fitted with it has 
increased steaming capacity and 








higher efficiency ; that drier steam 





is furnished at a steadier pressure ; 
that corrosion or pitting is pre- 





vented; that repairs and deprecia- 
tion are reduced; and that no 
boiler composition is required. 

We have been also supplied 
with a copy of some tests which 
were made upon a boiler fitted 
with the apparatus. This boiler 
had been continuously under 
steam for four months when the 


tests were made. The fires were A HEATING AND 

lit in December, 1906, and the DEAERATINCG BOX. 
tests were carried out in April, B. CRID 

1907. The boiler was tested both C. STEAM BREATHING 


with and without the heater, and PIPES 
in both cases in conjunction with 
an economiser. Below we give 
the details of the results 
obtained, as supplied to us by 
Mr. Wilkinson. 
The construction of the appara- 
tus is shown in Fig. 2. In this 


A is a heating and de-airating box; B is a grid; CC are 
‘*steam-breathing pipes 
E is a testing tank; F a thermometer ; 
and H a discharge pipe. 


”; D are the final heating plates; 
G an overflow tank ; 
The arrows indicate the flow 
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Fig. 2—THE WILKINSON FEED-WATER HEATER 


of the boiler near the blow-off valve. 
the de-aérating chamber to an air valve outside the boiler. 


| the apparatus are its simplicity and cheapness, and an 














FINAL HEATING PLATES, 
. TESTING TANK. 
THERMOMETER. 
OVERFLOW TANK. 
DISCHARGE PIPE, 


INDICATE FLOW os WATER. 





SécT/oON —— 


A small pipe connects 


The maker informs us that the general characteristics of 


accurate registering of the temperature of the feed to the 
bottom of the boiler. He further asserts that it is the only 
apparatus on the market that raises the water to the fui| 
temperature of the steam. In fact, he claims more than 
this, for he says that, with an adequate size of heater, the 
temperature of the water is raised above that of the steam 
which heats it. This phenomenon, it is pointed out, ha 
been observed by other users of the apparatus independent); y 
of the inventor. The increase in temperature is given in one 
case as 5 deg. Fah. 

The heater may be fitted in any convenient position in th: 
boiler, but preferably near the front end. Two specially 
formed double-ended studs are screwed into the boiler shell, 
one in rear of the other. Externally these studs carry the 
thermometer tube-fixing, and internally they carry the heater, 
The de-aérating chamber of the heater is furnished with « 
boss of the same contour as the boiler shell, and it is bored 
to receive the two studs, and secured to these by nuts. Tlic 
apparatus, as fitted to a Lancashire boiler, is shown in Fig, |, 


| Ditfer 
Economiser | ence j 
without | favor 
heater. of 
heater 


Economiser 
with 
heater. 





3 hr. 
844 Ib. 





3 hr. 
888 lb. 


Duration of test 

Coal burnt per hour .. 

Coal burnt per hour per ‘sq. ‘ft. of 

wrate urea .. . 

Water evaporated per hour 

Water evaporated per hour per ey. ft. 
of heating surface .. 4 

Water evaporated per Ib. of Cui val . 

Equivalent evaporation from and at 
212 deg. Fah. ; 

Absolute steam pressure (aver: age) . os 

Temperature of steam at above pres- 
sure by thermometer i eee 

Feed temperature from ec onomiser. 

Feed temperature due to steam feed 
hevtor .. . 

Combined efficiency of Le unt, includ- 
ing superheater . < 

Calorifie value of coal .. . | 14, 20C B. r.U. 


26-1 Ib. 
8824 Ib. 


24-82 Ib. 
7425 Ib. 
6-75 Th, 
8-79 Ih. 


8-02 Ib. 
9-93 Tb. 


are 


10-64 Ib. 
155-3 Ib. 


12 Ib. 
155-9 Ib, 


1-36 | 


363 saath Fab. : 


OF 


364 deg. Fah. 
256 246 ” 


. 363 = 


74-73 10-4 
14,200 B.T.U. 


It is pointed out that the increased evaporation per Ib. « 
coal amounts to 12°9 per cent., and that the saving of ae 
amounts to 11-4 per cent. 








PARKHEAD AND DALMUIR WORKS. 


On Monday, Admiral Lord Charles Beresford, with Vice 
Admiral Sir Reginald Custance and nearly fifty other officers 
of the Channel Fleet, now lying at Lamlash, visited the 
Parkhead Steel Works of Messrs. William Beardmore and 
Co., Limited, and the Naval Construction Works of th 
same firm at Dalmuir. 

Among the many matters of interest the visitors were 
shown were the following :—The 12,000 tons hydraulic press, 
used for forging and bending armour plates and forging the 
larger steel ingots up to 110 tons, such as were cast for the 
propeller shafts for the armoured cruiser Black Prince, and 
are entailed by such large forgings as 12in. gun jackets; the 
armour rolling mill, the mills for plates, bars, railway tires, 
&c.; the several ranges of steel melting furnaces, which, 
with those at Mossend, are capable of an output of 300,000 
tons annually; the fluid compression press, wherein the 
Beardmore trefilage process of casting ingots is carried out ; 
the extensive ranges of shops for dealing with the manu- 
facture of armour, capable of producing 10,000 tons of 
armour plate annually, and wherein at present is the whole 
armour for the Temeraire; the foundry, where such large 
castings as stem and stern pieces of battleships, rudders 
hawse pipes, &c., are cast ; the machine shops; and the forge. 

At one o’clock luncheon was served in the Board Room of the 
spacious new general offices; at two, the party proceeded 
bt Dalmuirin the same special train. 

The Dalmuir Works are a development of the old works of 
Messrs. Napier and Sons at Govan, They were purchased by 
Mr. Beardmore about nine years ago, and the armoured 
cruisers Berwick and Carnarvon have since been built there. 
In 1903 it became necessary to move the works to a site 
affording such greater space as is found at Dalmuir, the river 
frontage of which is over a mile in length, and the area 
upwards of 90 acres. Here there are seven building slips, 
the largest capable of taking a ship 1000ft. in length by 100ft. 
in beam, and having a huge gantry over it, with electric, 
walking, and travelling cranes, a fitting-out basin, with 30ft. 
of water, capable of accommodating the largest ships, and 
having a giant electric cantilever crane, whereby weights of 
150 tons can be lifted and deposited in the ship lying 
under it. 

The attention of the visitors was drawn also to the exten- 
sive marine engineering shops, covering 54 acres, and to the 
interesting power-house, wherein the electric generators, air 
compressors, &c., are entirely run by gas engines with a total 
output of 5300 horse-power. The whole of the works at 
Dalmuir depend for power on these gas engines, and their 
efficiency and economy have, we are informed, amply repaid 
and justified the boldness displayed in depending solely 
upon them. 

The Agamemnon, which has been built at Dalmuir, was, 
unfortunately, away on her steam trials; but the visitors 
were shown the Rattler, an old gunboat fitted with a gas 
producer and gas engines. 

The intended extensions at Dalmuir comprise adry dock of 
1000ft. in length, and the erection of shops and plant for the 
production of the largest gun mountings. The latter is 
already in progress, and the former only awaits the vacation 
by the Clyde Trust of certain ground included in the before- 
mentioned 90 acres. On completing the round of the works, 
tea was served in the Model Room, and at 4.15 the visitors 
left Dalmuir direct for Ardrossan by special train. 








An interesting example of the ready adaptability 
of electricity may just now be seen at Battye Lock, Kirkheaton. 
The Calder and Hebble Navigation Company has recently found 
it necessary to carry out some repairs at this lock, rejuiring the 
water to be temporarily drawn away from that portion of the 
canal. Ata little distance from each end of the lock a dam has 
been constructed, and at the east end a platform has been erected 
over thecanal. At this platform a centrifugal pump has been placed, 

together with a 25 horse-power motor driven by electrical energy 
supplied from the mains of the Yorkshire Electric Power Company. 

The motor has been lent by the Power Company, and, although 
only occupying a space measuring about 2ft. by 24ft., is pumping 
at the rate of 145,000 gallons of water per hour, and "considerable 








local interest has been shown in the work going on, 
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ENGINEERS IN MEXICO. 


Tun President of the Republic of Mexico has recently 
made the following order :— 

Taking into consideration the desirability of promoting 
the exercise of the professions of such persons as may be able 
to give proof of their being in possession of sufficient technical 
knowledge, the President of the Republic of Mexico has 
thought fit to order that licences for engineering works in the 
capital of Mexico may be granted, not only to the persons 
referred to in the previous respective orders of the Secretarial 
Ofiice of Instruction and Fine Arts, but also to such persons 
as shall satisfy the following requirements :— 

‘ First, having obtained a diploma as an engineer from a 
university or from an official school of recognised authority. 

‘Secondly, having obtained from the Secretarial Office of 
Public Instruction and Fine Arts a confirmation in relation 
to the studies corresponding to the diploma above referred to. 

«Thirdly, the Director of the National School of Engineers, 
after a careful examination of the evidence of studies of the 
candidates, shall give his report to the Secretarial Office of 
Instruction and Fine Arts that the said studies are sufficient 
to enable the interested party to carry on engineering works 
of the class which the said director shall designate. 

‘Fourthly, that there shall be reciprocity of rights for 
Mexican subjects proceeding to the countries of those persons 
in whose favour these present concessions have been granted 
in Mexico. 

‘« Fifthly, that in the exercise of their profession those 
practising the same shall announce with absolute clearness 
to the public vhe class of diploma which they hold and from 
whom the same has been obtained.”’ 








YORKSHIRE STEAM COAL TRADE. 


Tur week has been a remarkable one in the South York- 
shire coal trade, several striking events having been fore 
shadowed. As yet no intimation has been received from the 
railway companies with regard to the locomotive coal con- 
tracts, and it is the opinion of those best informed that they 
will rely on Noéts and Derbyshire for supplies, which they 
are largely —— in the open market. As somewhat 
of a counterblast, all the companies have issued notices of an 
advance of the tonnage rate and wagon hire for shipment from 
the Ist of October next. The most important increase is 1d. 
per ton in each case. As all the companies are parties to the 
agreement, matters will be equalised. South Yorkshire coal- 
owners will be rather heavily hit, as the increase of rate 
applies to all the Humber ports, to which the coalowners 
send so large a tonnage. Where contracts have been made 
free on board, the coalowners will be affected; but where 
they are made at pit prices, matters will not be so serious. 
Another movement of great importance has cropped up 
during the week, viz., the offer of the North-Eastern Rail- 
way Company to carry coal from purely local collieries to 
Middlesbrough at 7d. per ton above the Hull rate. The 
arrangement is for three months, and will not affect South 
Yorkshire collieries, which, not being on the North-Eastern 
system, will have to apply for a special rate. Although the 
contract coal is thrown on the open market, it can be easily 
all disposed of at 12s. to 12s. 6d. per ton at the pits, and 
there is some talk of an early advance in price before the 
Baltic season closes. 











THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—By the permission 
of the Associated Portland Cement Manufacturers—1900—Limited, 
a visit of inspection has been arranged to take place of this com- 
pany’s cement works at Northfleet, on Saturday, August 24th. 


SCHOLARSHIP IN NAVAL ARCHITECTURE.—This year’s scholar- 
ship of the Institution of Naval Architects has been awarded to 
Mr. A. M Robb, of Messrs, G. L. Watson and Co., Glasgow. The 
scholarship is of the annual value of £50, and subject to the 
regulations governing the same, tenable for three years. 


THE INSTITUTION OF MINING ENGINEERS.—The eighteenth 
annual general meeting of the members of the Institution of 
Mining Engineers will be held in Sheffield on Wednesday, 
September 4th, at 10.30 a.m., in the Firth Hall of the University 
of Sheffield, Western Bank, Sheffield. The following papers will 
be read, or taken as read :—(1) ‘‘ The Sinking of Bentley Colliery,” 
by Messrs. J. W. Fryar and Robert Clive ; (2) ‘‘ Roof Weights in 
Mines,” by Mr. H. T. Foster; (3) ‘‘Deep Boring at Barlow, near 
Selby,” by Mr. H. St. John Durnford. At 1.15 p.m. the annual 
general meeting will be closed. In the afternoon members will 
have the es of visiting the Hadtield’s Steel Foundry 
Company's Works, Tinsley, or the Tinsley Steel, Iron, and Rope 
Works, On Thursday, the 5th, there will be two excursions, each 
taking the whole day. One of these is to Messrs. Samuel Osborn 
and Co,’s works and Silverwood Colliery, and the other to Bentley 
Colliery and Silverwood Colliery. On the Friday, September 6th, 
there will be an excursion to the Derwent Valley Waterworks. 


THE ENGINEERING DEPARTMENTS AT UNIVERSITY COLLEGE. 
When the new session of University College, London, opens on 
October Ist, the extensions to each of the engineering departments 
will be completed. The chief features of the extensions are as 
follows:—In the mechanicai engineering department, which is 
under the direction of Professor J. D. Cormack, a new bydraulic 
laboratory will be provided in the basement, and also additional 
space for experimental work in mechanical engineering during the 
second and third years. A separate laboratory will be set aside 
for research work, thereby leaving the main laboratory entirely 
free for undergraduate work. In the department of electrical 
engineering, which is under the direction of Professor J. A. 
Fleming, the present lecture-room, which faces on Gower-street, 
will be replaced by a large new lecture-room, with a small demon- 
stration. class-room adjoining it. The old lecture-room will be 
fitted up as an experimental room for advanced students. The 
electrical engineering department will also obtain a research 
laboratory, with apparatus and preparation rooms adjoining. 
lhe department of applied mathematics, under Professor Karl 
learson, will also receive considerable extensions. The extensions 
to the department of applied mathematics will also provide two 
special research laboratories, and also accominodaticn for the work 
heing carried oninthe Galton Eugenicslaboratury. This laboratory, 
which has hitherto been temporarily housed at No. 88, Gower- 
se will, from October Ist, continue its work in the College 
uildings, under the direct supervision of Professor Karl Pearson. 
On the second floor extensions will be made to the drawing-office 
which will make it possible to reserve benches for the entire use of 
cach of the students working therein. A small demonstration 
viase-Toom will lead out of the drawing-office, in which special pro- 
‘lems can be dealt with for small groups of students in 2 manner 
that has not been possible in the past. Adjoining the drawing- 
office will be a museum of apparatus and diagrams. New accom- 
mnodation has been arranged for the department of geology. Under 
the direction of Professor E. J. Garwood, it will now be provided 
with a museum, a research room, and a lecture room, equipped 
With lantern apparatus, 





NOTE ON THE ECONOMIC RENEWAL AND 


MAINTENANCE OF RAILWAY TRACKS FOR | 


HIGH-SPEED TRAFFIC. 


UNDER the above title there appears in the Bulletin of the Inter- | 


national Railway Congress Association, April, 1907, a contribution 
by Monsieur L. Schliissel, a civil engineer, of Paris, deal- 
ing with the investigation of railway tracks able to stand high 
speeds. The author's contention is that, in spite of the various 
improvements which have been made in the construction of per- 
manent way, a great deal remains to be done. It is well to 
premise that the author deals only with spiked roads, such as are 
used almost to the exclusion of all others in the,United States, 
and with certain exceptions on the Continent of Europe. 

It is universally recognised in the reports made to the different 
sessions of the Railway Congress that fastenings of the type 


| duced by the movement, can be reduced from 1-4 P to 0-2 P, as 
far as the track is concerned, by greater stiffness, though not 
absolute rigidity, there is no longer room for doubt. In these 
circumstances, and other things being equal, the author decides 
that it is the system giving the greater stiffness which should be 
preferred, and he there’ore gives the preference to the type with 
short, stiff sleepers, heavy rails, and supported joints, accompanied, 
| as he is careful to add, with fastenings which cannot work loose, 
and cohesion of sleepers and ballast, so as to obtain the maximum 
amount of stiffness. 

Great stress is laid upon the necessity of maintaining a close and 
constant contact between the flange of the rail and the sleeper. 
Up to the present, it is remarked, movements, deformations due 
to a want of adhesion between the flanges of rails and their sleepers, 
have been put up with for the sole and simple reason that it was 
thought impossible to preventthem. Hitherto tightening has been 
a pretence, but never a reality. And this is a fact which every- 
| body knows, and nobody will contradict it. In order to ensure 
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Fig. 1—LONGITUDINAL SECTION—AXIS OF LINE 


which, though small in size, have very important functions, are 
quite incapable of maintaining a proper pressure between the 
constituent parts of a railway track, and that they only hold them 
together imperfectly, allowing the ruils to lift, to cant, and to 
creep. ,Unless there is constant pressure, no fastening remains 
tight, and this pressure can be obtained neither by the spike nor 
the screw in its various forms of screw spikes, bolts, and nuts, 
when acted upon by unsymmetrical forces, the only forces acting on 
railway tracks. 

As an example of attempts having been already made to con- 
struct tracks suitable for high speeds, the H. Michel sleeper is 
referred to, now being laid on the Paris-Lyon-Mediterranean 
Railway, as one of the most recent. Here, again, the fastening 
adopted is the screw spike, condemned by experience, and so 
damaged by the wrench used to drive it in, that it is incapable of 
resisting the forces to which it is submitted. Neither the number 
nor the length of the screw spikes will protect them against the 
unsymmetrical forces produced by the rolling loads, forces which 
increase with the speed. 

In alluding to the part played by the track, M. Schliissel 
observes that it should act as a long spring, capable of taking up, 
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Fig. 2—CRCSS SECTION—AXIS OF SLEEPER 


equally at every point over its length, the forces which result from 
the moving loads. If the running is to be smooth, the forces must 
be taken up progressively, and without impact, and the absorption 
must be effected by the diminishing elasticity of the constituent 
parts of the track. Here a difference of opinion arises. Some 
consider the dynamic forces should be absorbed chiefly in the 
superstructure, and others that it should take place on the founda- 
tion ; that is, by the ballast and ground, with which the super- 
structure should form one whole. The two cases must be treated 
separately, as they have an important bearing upon what follows. 
In the first, the ends of the undisturbed sleepers rest on the ballast, 
and upon the approach of a rolling load they are tirst slightly 
raised and then progressively depressed, absorbing part of the 
dynamic forces, and transmitting without impact the rest to the 
ground through the elastic ballastitself. To satisfy this condition, 
which is fairly well complied with by the present wooden sleeper, 
when it supports the load over its whole length, it is necessary to 
use sleepers 8ft. 10in. long, and of a flexible nature. It may be 
remarked that this bending of the sleeper narrows the track on the 
straight and widens it on curves, and the dynamic forces are 
thereby increased in all directions. 

In the second case, in which the forces produced by the rolling 














Fig. 3—CROSS SECTION OF DOUBLE TRACK LINE 


loads are to be absorbed by the elastic ballast direct, the sleepers, 
even in a state of rest, must be as well on their packing—a limited 
packing—and the gauge must be maintained by the use of a stiff 


sleeper, which becomes depressed uniformly over its whole length. | 


It is thus established that by the use of stiff and short sleepers, 
7ft. Zin. in length, with great resistance to bending, and used in 


conjunction with heavy rails and supported joints, a track can be | 
constructed everywhere much stiffer than one with long and | 


flexible sleepers. It is a feature of the latter type that when 
quickly-moving rolling stock approaches, its elasticity takes the 
form of sinusoidal displacement. In attempting to arrive at a 
decision as to which of the two systems is the better, it is safest to 
be guided by experience in making a selection. 
submitted to the different sessions of the Congress has shown that 
it the static wheel load on an axle is P, the same axle, if moving, 


produces vertical forces varying between 2-4 P and according | 


to the state of the track and the rolling stock, and that the upper 
limit 2-4 P may become reduced to 1-2 P on a rigid track. If the 
dynamic part of the forces, the excess over the static load P, pro- 


The investigations | 


this adhesion, and also that no other movements exist in the track 
except those absolutely necessary, two new developments have 
been introduced, for which reasons will be given furtheron. They 
consist in :— 

(1) Using as fastenings wedges and cramps to ensure adhesion 
between flange and sleeper. 

(2) The use of shock absorber or deadner blocks vertically below 
the rails, reducing the amplitude of their elastic movements. 
These appliances are shown in the longitudinal section of the 
line—Fig. 1—but with the exception of the deadners, the scale is 
too small to allow of their being distinctly identified. They can 
be clearly seen, and are fully described—Fig. 4. It will be noticed 
that the sleeper is of the channel form, with deep wings. It is of 
mild steel, and weighs, complete with fittings, 127lb. To suit 
high speeds very smooth running is essential. This is obtained by 
having a very stiff track connected with the ballast in such a 
manner that the sleepers always remain in contact with it, even at 
the time when there are forces tending to raise them. In order to 
reduce the depression of the sleepers, which is at its maximum 
immediately below the rail, the area of support there has been 
increased, so as to give the load more time to become transferred 
to the whole support, and to reduce, by absorbing it, the blow 
resulting from the quick and sudden transmission, when there is 
a gap, always to be expected between the sleeper and the ballast, 
It is well remarked that only about one-tenth of railway tracks are 
laid with metal sleepers. 

The author goes at great length into general considerations 
on rail fastenings, which we do not consider it necessary 
to reproduce. He holds that no system is good unless it 
aims at securing a homogeneous action of all the separate 
parts of a railway track, and this end can only be secured by 
obtaining the closest possible union of all the parts. The rails 
must not work on, buf with the sleepers, and they must dis- 
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Fig. 4—FASTENING FOR 14-TON WHEEL-LOADS 


tribute their load to the ballast quite evenly. He considers the 
stresses set up inarail. He arrives at the conclusion that the 
load on a driving wheel must not set up a greater stress on a rail 
than 10-8 tons per square inch. The wheel load which will pro- 
duce this he gives as in excess of 14 tons. 

In the former case, therefore, with rails 105 lb. per yard, a static 
wheel load of 7 tons produces a fibre stress of 5°7 tons per square 
inch, so that the limit of speed is not reached, as the resulting 
dynamic forces of 1-2 P produce only a maximum stress of 6-9 tons 
per square inch. Buta permanent set is produced only in such 
metal of the ordinary quality by a stress of 25-4 tons per square 
inch and upwards. On the other hand, in the second case, with 
rails 76 lb. per yard, the same load of 7 tons produces a fibre stress 
of 8-8 tons per square inch. It may therefore be asserted that 

| this is very near the limit, as the resulting dynamic forces of 2-4 P 
produce a maximum stress of 21-6 tons per square inch. But it 
has been already stated that a permanent set is produved in the 
metal by stresses of 25-4 tons. 

The problem of the capacity limit can be enunciated as 
follows : 

To determine the conditions of resistance of a very stiff track, in 
which dynamic forces of 2-4 P will not give maximum fibre stresses 
exceeding 25-4 tons per square inch, or, in other words, on tracks 
with rails 105 lb. to the yard, the fibre stresses produced by the 
static load must’not exceed 10-8 tons per square inch. 

The wheel load corresponding to such a stress is greater than 
14 tons. 

Determination of the destructive forces possible in the case of the assumed 
capacity. —The amount of pressure per square inch on a loaded rail 
is not of itself of consequence, so long as the stress is well within the 
elastic limit ; the important factor is the amount of movement and 
bending which results from that elasticity which produces shock 
and friction, even at some distance off. These movements must 
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be prevented by pressing the two pieces in contact together, and 
giving them an initial adhesion, stronger than the above-mentioned 
destructive forces. The adhesion of the fastening must thus be 
designed for the maximum transverse forces less the minimum 
vertical load. 

Concerning creeping, the author says that the longitudinal 
forces acting on tracks are very great. Hitherto the determina- 
tion of their amount has been very uncertain, and, it is stated, it is 
a very complicated juestion. One of the more important causes 
is the impact of the wheel when passing from the trailing end to 
the facing rail end, when the elastic non-supported joints with 
tish-plates having little strength transversely, transmitting part of 
the transverse force acting on the trailing rail end to the facing rail 
end. A supported joint and a greater transverse strength would 
reduce creeping by giving the track more continuity, and this is 
one of the results the author has attempted to obtain. As dynamic 
forces increase very rapidly with the speed their absorption, in 
cases of braking, is one of the chief factors in creeping, when such 
braking tends to substitute friction of sliding for that of rolling. 
The weight of the track and the resistance of the ballast are the 
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Fig. 5S-SECTION THROUGH SLEEPER 


only two factors te counteract this destructive action ; but it has 
been observed that the friction between the s'eepers and the 
ballast has, by itself, not sufficed to prevent creeping. It will 
therefore be assumed, as all the factors involved are not known, 
that the fastenings designed to resist the vertical and transverse 
forces will also resist the longitudinal forces, an assumption yet to 
be proved. 

As to the distribution of the vertical forces, the problem in the 
short sleeper already adcpted is solved by M. NSchliissel, by 
increasing, first, the supporting surface immediately below the 
rail ; and, secondly, the stiffness of the sleeper. At this point, 
and over a width of 7{in. under each of the flanges, the support- 
ing surface of the sleeper, which was only 86-8 square inches, is 
increased to 155 square inches, the latter being the size of the 
deadener blocks— Figs. 1-6. The width of the sleeper is limited 
to llin., but as only 2ft. 3in. of length are packed—Fig. 6—the 
rail load of 7-2 tons gives a compression of 52-62]b. per square 
inch, which is greater than possible when ordinary ballast is 
used, 

All the resistance which a long wooden sleeper can give, cannot 
only be obtained with the short sleeper with deadeners, but even 
greater resistance. The connection with the ballast is ensured by 
the fact that instead of the blows formerly given by the flange to 
the sleeper there is an initial adhesion transmitting directly to the 
ballast the forces acting on the rail without other than purely 
elastic movements in the track, which leave no trace so long as the 
elastic limit of the supporting medium is nct exceeded. 

Sileepers.—Metallic sleepers have been chosen because they 
have a longer life and require less maintenance. The objects sought 
are to maintain the original stiffness of the track, and to make the 
track one completed whole well fixed in the ballast. Tbe form of 
the sleeper is that of a large channel section, with the parts most 
subjected to stress reinforeed—Fig. 5. 

Under each rail a block of wood 7jin. wide supports the non- 
reinforced part of the top of the sleeper and transmits to the 
ballast at a depth of 7iin. the rail loads as soon as they are applied. 
This block is the deadener, and its functions are as follows : 

(1) To distribute the rail loads as soon as produced on to a solid 
layer of ballast, the deadener forming a foundation for the 
sleeper. 

(2) To reduce the total compression of the ballast by increasing 
the area which can easily be packed. 

(3) To deaden the shocks by giving the top of the sleeper more 
time for the whole distribution of the rail loads. 

(4) To reduce the depression, and, consequently, enable ballast 
of medium quality to be used. 

(5) To resist the lateral displacement and the lifting of tke 
sleeper. 

(6) To increase the weight of the sleeper and the mass of the 
track, 

(7) To reduce the sonorousness under the sleeper. 
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Fig. 6-ARRANGEMENT OF PACKING 


The deadener bears against the web of the sleeper and the 
hottom of the wings to which it adheres, and keeps from shifting. 
It is fixed to the wings of the sleeper by four spikes working in 
shear, which resist the forces tending to produce lateral displace- 
ment, so that the maximum stresses each is subjected to is lb. 
—Figs. 1-6. The stress per square inch on the spikes is only 
1-05 tons, which explains sufficiently why this appliance, other- 
wise bad, is used here. 

Rails,—In order to know the weight of rail to be utilised in 
the renewal of tracks according to the system proposed, the mini- 
mum weight of rail capable of supporting a live load of 13-8 tons 
must be determined. Without entering into the calculations, for 
which we have not space, the result is that, if the fastenings be 
properly designed and maintained, a rail weighing 100-79lb. per 
yard will give, and very safely, excellently smooth running, for 
the elasticity of the other parts of the track is not half as much. 
The proposed system of tracks is, therefore, svitable for Vignoles 
rails of all shapes, but in the interest of the proper equilibrium 
of the resisting forces, it is advisable for the flange to be as wide 
as possible. 

Design of the fastenings.—The fastenings consist of cramps, Fig. 7, 
and wedges. The wedges produce the pressures recognised to be 
necessary, and the cramps maintain them just like a spring would 
within its limit of elasticity. The author gives a summary of 
his reasons for rejecting the screw, to which we can only advert. 

When the vling loads are passing, the rail and wedge will 
bear on the sleeper and the ballast, and the vertical loads will 











increase the adhesion of the fastening, without in any way modifying 
the initial pressure of 1-4 tons. 

M. Schliissel has calculated that there is an annual expenditure 
of £57 9s. on a track laid with metal sleepers and deadener 
blocks, and of £86 17s. on a track with wood sleepers, leaving a 
balance of £29 83. per mile in favour of the former type of road. 

Conclusion, — The whele system proposed provides for an 
adhesion between the rail flange and the sleeper hitherto not 
obtained, and a reduction in the amplitude of the elastic movements 
of the rails procured by means of the deadener blocks. The name of 
the S track has been given to the new system. It has been the 
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Fig. 7—SECTION OF CRAMP 


object of the designer of this track, by giving full explanations, 
accompanied by the calculations involved, to enable all railway 
engineers to form an opinion on the value of the systenrpifoposed 
for the solution of a problem of the present day, the importance 
of which is well known. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opnions of our 
correspondents. ) 


WATER AND STEAM IN THE STEAM ENGINE, 


Sir,— What goes on in steam in the cylinder of a steam engine 

is certainly an evergreen with us. May I make a venture, and 
very short / 
Wilson and other Cambridge men have shown how on sudden 
expansion of a water-carrying atmosphere you get a cloud of 
vapour, the particles condensing around hypothetical nuclei, and, 
of course, we are familiar with the earlier dust-counting scheme of 
Aitken’s which led up to it. Now, something of this kind must 
certainly go on in the steam engine. Expansion is, of course, 
accompanied by condensation or aggregation—the radiating force, 
the surface of the stuff, is less. 

It has been shown that at a certain state of division of matter 
the radiation force may balance and exceed the gravitational force. 
Obviously, steam dry, and steam wet, perhaps, of a certain size of 
particle, then, will overcome gravitation, and is therefore capable 
of doing work against it. Whatever heat is, it has the property 
of dividing water, and division of matter means a storage of 
power. Now, again, whatever the stuff is that moves forward the 
piston, the expansion or extension of it is accompanied by an 
aggregation or condensation of the other stuff which previously 
held it—in this case wateror steam. It may be noted, if necessary, 
that the cohesive force of water becomes less on every addition of 
heat ; hence the penetrative rate of heat entering water solid will 
be slower than in entering it as liquid, as vapour in proportion to 
its states of division, and as a gas, or gases, if decomposed. 

Hence we see that in the simplest case of steam moving along in 
a pipe froma point of higher pressure to a point of lower pressure 
must be attended by some form of condensation—-in the reverse 
order—gases to gas, gas to liquid, liquid to solid. Steam moves 
pretty rapidly, but it does not carry heat yaick enough from point 
to point within the space of an ordinary steam cylinder to main- 
tain the body of steam at an even temperature or «utr, and we 
have this confirmed by the observations through glass to which 
you refer, But we have a lot to learn about matter and its pro- 
perties yet! SoI pray not to be dogmatic, but yours, &c., 

J.C 


London, August 21st. . R. 


COMPOUNDING AND SUPERHEATING, 

Sir,—In your number of August 16th I notice a letter from 
Mr. Charles R. King, in which he states, among other things: 
‘*Both types have been compared with a very poor compound 
arrangement—very different to the modern compounds—the deplor- 
able results of which arrangement have in England and Belgium 
given rise to very erroneous impressions as to the compound system 
in general.” May I venture to ask Mr. Charles King to state to 
which systems of compounding he makes allusion in this letter. 
I have no interest in any superheater or compound system. 

August 17th. R. Hore. 


RAIL MOTOR CAR, 


Sir,—My attention has just been drawn to an article in your 
issue of June 28th describing a rail motor car on the Kast Indian 
Railway, in which it is stated, on page 660, that the vehicle 
is similar to that designed by Mr. Whale. While this may be 
correct as far as the engine is concerned, the rail motor cars for 
the London and North-Western Railway were, with the exception 
of the engine, built at Wolverton to my designs. 


August 15th. C, A. PARK. 








AUSTRALIAN NOTES. 


GREAT interest is still evinced throughout Australia at the work- 
ing of the blast furnace at Lithgow, N.S.W. Since the opening 
the output of the furnace has been about 600 tons per week. 
Stocks are already accumulating, as the demand is not equal to 
the rate of output. 

After a deal of trouble a conference was arranged between those 
interested in the coal lumpers’ dispute at Sydney. Several meet- 
ings were held, and out of ten points put before the conference for 
settlement nine were agreed to, when the proceedings came to an 
abrupt termination. The split was on the question of the men’s 
insistence that the foremen should be members of the Coal Lumpers’ 
Union, ahd should be first responsible to the men. This view was 
naturally opposed by the employers, who would not discuss the 
point, and a settlement is as far off asever. Agitation is being 
made in other centres for the wharf labourers to go out on strike 
in sympathy, but it is not expected that such an event will take 
place, the feeling being that the men are demanding too much. 

A new agitation has recently sprung up among the various 
councils interested on the question of the North Shore bridge 











across the Sydney harbour. Some years ago the Government 
invited tenders for the design and erection of a bridge, and one 
was eventually approved, but the cost being so great, the matter 
was shelved for a time. The population is now increasing to such 
ns extent that the bridge question will require to be settled before 
ong. 

A telephone service was opened between Sydney, N.S.W., and 
Melbourne, Vic., a distance of 600 miles, on July 10th, and js 
working with remarkable success, 

In spite of every attempt to support the Laing mail contract 
the Federal Government have at last been compelled to cancel the 
contract, and fresh tenders are to be called for immediately. ‘lhe 
tender accepted from Sir James Laing and Sons was for a subsidy 
of £125,000 per year for ten years, the contractors agreeing to 
build a fleet of new steamers of at least 11,000 tons register, with 
a — that would shorten the delivery of mails between Brindisi 
and Adelaide by two days. The vessels were to be manned hy 
white crews, to be docked and repaired in Australian ports, 
Refrigerating space was to be provided on the vessels for a larze 
quantity ef perishable produce. It was pointed out at the outset 
by interested parties that the conditions of the contract were so 
onerous, and the expense of running vessels of such big tonnage 
would be so heavy, that it must prove unprofitable to tie 
contractors, 

A good state of prosperity is shown in the receipts for the year 
in the State of New South Wales. For the year ended 30th June, 
1907, the net revenue was £13,386,727, an increase of £1,103,645 
over the previous year, in which railways and tramways con- 
tributed an increase of £519,041 ; Sydney Harbour Trust, £29,582; 
and land revenue, £138,715. For the State of Victoria the revenie 
returns totalled £8,308,337, which is £504,421 above last year’s 
record revenue, and £753,769 in excess of the treasurer’s estimate, 
The chief increases are:—Railways, £220,826 { Excise, £100,521 : 
income tax, £37,013 ; Commonwealth, £95,221. 

There is great demand for new locomotives in New South Wales, 
The local firm, the Clyde Engineering Company, is busy with its 
order for sixty, and the urgent demands have necessitated an 
order being placed with Messrs. Beyer, Peacock and o., Man- 
chester, for fifty, and the new railway worksbops at Sydney are 
just being completed for the work of ereetion of new locomotives, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Raw Iron Conditions. 

As concerns business in the pig iron market, buyers and 
sellers seem to be rather far apart. For example, as much as 60s. 
is still quoted by some sellers for Northampton forge iron, and 
these same sellers describe their quotation as ‘‘firm,” but buyers 
ideas of vaiues for the same iron do not go beyond 57s. 6d. or 
583. 6d. per ton. Again, Derbyshire forge is not now worth more 
than 59s, to 60s., though plenty of sellers ask more. In conclud- 
ing the prices which shall regulate new contracts everything 
depends upon the position of makers in respect of orders at the 
farnaces. Makers who stili hold a fair weight of contracts are pro- 
portionately firm. But apparently the number of Midland pro- 
ducers in this fortunate position is becoming fewer. Fresh sales, 
too, are mainly for small lots for early delivery. Forward buying 
has quite ceased for the time being. Local irons are quoted :— 
St» ffordshire forge, 57s. per ton; part-mines, 58s. 6d. to 60s.; anc 
North Staffordshire iron, 61s. to 63s. per ton. Foundry numbers 
are in better proportionate demand than forge, and are preserving 
their prices uch better. The demand for hematite is very well 
maintained, and there are indications that the trade of the future 
in this class of iron will be brisk, as the requirements of consumers 
show no abatement. 


The Bar Iron Trade. 

Finished material is irregular. The makers of the better 
qualities of unmarked bars report a steady inflow of business, with 
also a well maintained output. In view of this, their quotations 
are retained at £7 7s. 6d. to £7 10s. for good merchant brands, 
with the usual ‘‘ extras” for special qualities. On the other hand, 
common bars are reported not to be in strong demand, with a 
resultant weakness in price. North Staffordshire ‘‘ crown” bars 
are £8 per ton, The Gas Strip Makers’ Association have again 
been considering the question of prices, but they have determined 
to make no reduction, owing to the high cost of raw materials, 
particularly fuel. The standard for strips, therefore, remains at 
£7 15s. to £7 17s. 6d. Hoops are quoted £8 10s., black sheets 
(doubles), £8 12s, 6d. to £8 15s. per ton, and galvanised dittv 
£13 17s, 6d. f.o.b. 


Engineering Trades and Fall in Copper. 

The engineering trades are materially affected by the 
continued fall in copper. Standard copper has now come down t» 
£76 5s., or not far short of £40 below the maximum touched last 
year. The rate of relapse recently has been almost as dramatic as 
was the unprecedented rise, and it is ditficult to say which has the 
more interfered with business. Probably the fall has had most 
effect. In a rising market everyone rushes to cover, whereas in a 
fall there is equally strong desire to wait for the bottom. The only 
consoling feature is the fact that the disturbance has occurred at a 
period of the year when business is quietest. If it had happened 
in the busy season the effect would have been felt much more, As 
it is, the state of the copper market is difficult enough because of 
the uncertainty regarding its future course. There is a general 
hope in engineering circles that the price of ‘‘ standard” will 
remain at about £75 {or £76—its present level—for some time to 
come, though whether this hope is likely to be realised it is really 
impossible to forecast with any degree of certainty. 


Rolling Stock for India. 

The railway wagon companies keep actively occupied. 
There is less doing in passenger coaches than a while ago, one 
reason being the practical completion of the reconstruction and 
re-equipment of the London underground lines. The wagon 
business is maintained chiefly by contracts for the Indian State 
railways, and within the last few days another good contract 
has been placed. 


Motor Boat Canal Traffic. 

An interesting demonstration of the possibilities of motor- 
propelled canal boat traffic took place on the Birmingham and 
Worcester Canal at the end of last week, under the direction of 
Mr. Ed. Tailby, of Birmingham, and in the presence of about fifty 
engineers, ironmasters, and other guests interested in improved 
canal traffic. Mr, Tailby explained that his motor boat, carrying 
26 tons, has made nine trips in as many weeks between Birming- 
ham and Ellesmere Port, in Cheshire, carrying cargo, and had met 
with no mechanical difficulties. A 15 horse-power paraffin engine 
was employed, and providing that the water was sufficiently deep, 
and the channel sufficiently wide, a speed of five or six miles an 
hour could be maintained. On the Ellesmere journeys the speed 
had averaged four miles an hour, or twice the pace of horse-drawn 
traffic. The cost of conveyance worked out at fd. per ton per 
mile, Colonel Patchett, of the Shropshire Iron Company, in con- 
gratulating Mr. Tailby on what he had accomplished, referred to 
the great need for improved canalisation. 


The New Australian Tariff. 
The more the new Australiap tariff is examined the less it 
is liked. The Birmingham Chamber of Commerce regard it with 
so much opposition that they have induced the Colonial-office to 
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cable out a request from the Chamber that its operations may be 
postponed for three months, alleging hardship and loss if it is 
immediately applied. At first there was a natural inclination to 
express whatever pleasure is to be derived from the preferential 
duties framed for British manufacturers, but this feeling becomes 
jess prominent as the new duties are contrasted with the old, and 
it is seen that British industries are more stringently penalised. 
Some of the increases are substantial, even when allowance is 
made for the preference. ‘There is an increase of 100 per cent. in 
the case of engines and certain kinds of machinery, and upon iron 
pipes, bolts and nuts, and barbed wire. The duty on hcrseshoe 
nails is 50 per cent. higher, and on other nails 60 per cent. In 
come cases the new duties are as much as trebled, and there are 
many increases amounting to 20 and 25 per cent. 


The Home-office and Brassworkers’ Wages. 


As the result of a deputation of the men to the Home- 
office last June, the Home Secretary has just issued an order 
extending to the brass trade the Particular Clauses of the Factory 
and Workshops Act. The order affects about 25,000 workers in 
Birmingham alone, and it makes incumbent upon the employers 
in the case of piecework to state in writing before the work, is 
undertaken the amounts to be paid. ‘The men complained to the 
Home-office that the previous practice in the trade called for State 
interference. In consequence of the reduction in the price of 
copper, the Brass Masters’ Association has just reduced the net 
selling prices of goods by an increase in discount of 5 per cent. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 
MANCHESTER, August 2lst, 
Forward Prospects in Pig Iron. 

THE attendance on the Iron 'Change on Tucsday was 
comparatively meagre. There was the usual assemblage of 
merchants and agents, but buyers were few. Under the circum- 
stances business was limited, and attention is being concentrated 
on future prospects. Makers, it must be admitted, are fairly 
hopeful that we shall have a good autumn trade, as many buyers, 
both large and small, will soon be compelled to come into the 
market. They also point to the fact that foreign inquiry continues 
gocd, and that stocks are being encroached upon and are at 
dangerously low level. Roughly speaking, Cleveland is repre- 
sented by present stock in store at 200,000 tons, as against 600,000 
tons in 1906 ; Scotch has dropped from 18,000 tons to 2000 tons ; 
while hematite iron has been cleared for sometime. On theother 
hand, it is stated that American inquiry has ceased practically, 
and this will weaken the English marke: considerably. On Tues- 
day there was a decidedly weaker feeling, and, with the exception 
of Lincolnshire, most makers of pig iron were in buyers’ favour. 
This was especially the case with Scotch and Middlesbrough 
brands, although there is now some tendency to improvement. 
Still, taken as a whole, most makers, and even some merchants, 
are looking forward to an improvement during the last quarter of 
the year. 


Finished Iron. 


There was a quiet feeling in this department, and few 
orders were booked, Bars, however, are fairly steady. 


Steel. 


Makers of structural work continue busy, but it was stated 
on ‘Change that an order for joists had been placed with a German 
firm which was 5s, per ton under the lowest English competitor. 
It could not, however, have been a very big order, or more would 
have been heard of it here. 


Copper. 
There has been a slight recovery in raw copper, and a 
better inquiry is reported for manufactured stuff. Ingots were 
slightly dearer, but there was no change in sheets and tubes, 


Tin and Lead. 
Remain fairly steady. 


Quotations. 


Pig iron: Lincolnshire, No. 3 foundry, 65s. 6d.; Stafford- 
shire, 63s.; Derbyshire, 64s. to 64s, 6d.; Middlesbrough, open 
brands, 65s. 4d. to 65s. 10d. Scotch: Gartsherrie, 733. 6d. to 
73s. 9d.; Glengarnock, 72s. 6d. to 73s.; Eglinton, 70s, 9d. to 71s.; 
Dalmellington, 70s. 3d. to 70s, 6d., delivered Manchester. West 
Coast hematite, 80s. to 803. 6d.; East Coast ditto, 81s. 6d., 
both f.o.t. Scotch, delivered Heysham: Gartsherrie, 71s. 6d.; 
Glengarnock, 70s. 6d. to 71s.; Eglinton, 68s. 9d. to 69s.; Dalmel- 
lington, 68s, 3d, Delivered Preston: Gartsherrie, 72s. 6d.; 
Glengarnock, 71s, 6d. to 72s.; Eglinton, 69s. 9d. to 70s.; Dalmel- 
lington, 69s, 9d. Finished iron: Bars, £8; hoops, £8 7s. 6d.; 
sheets, £8 15s, to £9. Steel: Bars, £8 to £8 5s.; hoops, £8 15s.; 
sheets, £9 to £9 5s.; boiler plates, official, £9 Ys, 6d.; plates 
for tank, girder, and bridge work, £7 15s.; English billets, 
£6 2s, 6d. to £6 7s. 6d.; foreign ditto, £6. Copper: Sheets, in 
quantity, £100 per ton; small lots, 134d. per lb.; tough ingot, 
£85 10s.; best selected, £86 per ton. Seamless copper tubes, 
1) 2d.; seamless brass tubes, 83d.; condenser, 9id.; rolled brass, 8d.; 
brass wire, 8}d.; brass turning rods, 8id.; yellow metal, 7d. per lb. 
Sheet lead, £24 per ton. English tin ingots, £170 per ton. 


The Lancashire Coal Trade. 


xe The attendance on the Coal Exchange on ‘Tuesday was 
fairly good, and trading, notwithstanding the holidays in Lanca- 
shire, was brisk, Ata meeting of Lancashire coalowners held in 
the afternoon, it was decided to advance the price of slack 10d. 
per ton, as from the Ist of September. House coal was not dealt 
with, but an advance of 1d. to 2d. per cwt. is imminent. Coal for 
shipping purposes continues in strong demand. 


BARROW-IN-FURNESS, Thursday. 
Hematites, 

_ There is a very strong position in the hematite iron trade 
this week, as it is impossible to supply the demand for prompt 
deliveries of metal. ‘here has been a further draw on the 
resources of warrant holders, and stocks have been reduced during 
the week to the extent of 1314 tons, leaving stocks still in hand at 
11,889 tons. This is by far the smallest holding of stocks known 
for many years ; indeed, it is the lowest point ever touched since 
warrants were first stocked in this district. There is sure to be a 
further clearance of metal, as makers cannot give prompt 
(leliveries, except in special cases. The outlook is not satisfactory 
from the point of view of supplies, and the indications certainly 
are that there will be a shortage of metal later on in the season, 
although there is some prospect of an increase in the make of iron. 
‘bat, however, will depend on the adequacy of the supply of raw 
material, and it is thought there will be a shortage in the 
deliveries of coal and coke which will not warrant tbe increase in 
the make of iron. Makers are quoting £0s. Gd. per tuu Let f.0.b. 
nominally for mixed Bessemer numbers, and warrant iron sellers 
are at 73s. 3d. net cash. Business in special hematites is well 
‘uuintained, ‘The demand for native iron ore is brisk, and sales are 
noted at 18s, net at mines, while foreign ores are at 22s, to 23s. 
het at West Coast ports. 


Steel. 


- There is not so brisk a trade in steel as of late, ‘The plate 
mils, which have been busily employed for some time past, are now 
only working half time. Orders are fairly well held, but there has 
been some waiting for specifications, and the Belfast strike upset 





delivery arrangements to some extent. Heavy plates are at £8 
per tonnet cash. There isa better outlook for orders when the 
present difficulty in the shipbuilding trade is settled. Rails arein 
fairly good demand, and heavy sections are at £7 per ton net f.0.b. 
Merchant steel is very quiet indeed. 


Shipbuilding and Engineering. 


Orders are very scarce for new shipping tonnage, and 
there is again need of new work to maintain the activity in this 
trade. Engineers are busy not only on gun mountings but on 
marine work as well. 


Shipping and Coal. 


‘The shipments of iron and steel from West Coast ports 
last week amounted to 14,818 tons—iron, 8328 tons, and steel, 
6490 tons—as against 8884 tons in the corresponding week of last 
year, an increase of 5974 tons, The shipments of the year to date 
amount to 581,566 tons, as against 5U7,021 tons for the corre- 
sponding period of 1906, an increase of 74,545 tons. ‘Lhe coal 
trade is much firmer. ‘lhe demand is brisk, and the collieries are 
not able to give out a bigger yield. ‘lhe protability is that higher 
prices will soon prevail, and many users are beginning to s.ock 
torward supplies where they can get them. The coke trade is very 
busy, and prices are very firm. DUurbam coke is selling at 26s. 6d. 
net at the furnaces in this district, and the prospect is that this 
figure will soon show an increase, Shipping treights are steady. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Coal Trade and ‘* Feasts.” 

THE output in South Yorkshire collieries is appreciably 
affected at present by the ‘‘ feasts” which are being held in the 
various districts. Nominally these ‘‘ feasts” mean holidays for 
two days, but they usually extend over three or four. The Lan- 
cashire custom of going away to seaside resoris is spreading in 
South Yorkshire, the exodus from Barnsley this season having 
exceeded all previous holiday traffic at sucn seasons. The con- 
dition of the coal trade, however, 1s such that little complaint is 
being heard on the score of holidays amongst the miners, 


Steam Coal. 

The demand continues to be in excess of the supply, or, 
rather, in excess of the shipping facilities for getting away uhe coal 
at the ports. In consequence of the increased call for deliveries, the 
values of hard coal have shown a still harder tendency, and prices 
are again firmer. New business for best Barnsley nards 1s not 
taken at less than 12s. 6d. per ton, and, under these circumstances, 
the coalowners are not disposed to modify their attitude with regard 
to contracts for locomotive fuel. ‘The railway companies have 
made no further overtures, continuing to obtain what they 
need in the open market, where prices remain firm. 


House Coal to be Advanced. 

There is no doubt that prices of household fuel will be 
advanced on the lst of September. Merchants are intimating that 
their present prices hold good until the 24th August, which means 
that orders received by that date for execution during next week 
will be dealt with at the current rates. The September advance is 
expected to be ls. aton. ‘The demand, considering the time of 
the year, is exceptionally good. Heavy deliveries are being made 
to London, the Kastern Counties, and locally. Thick seam house 
coal is quoted at 11s, to 1ls. 6d., good seconds making up to 10s. 
per ton, 


Gas and Small Coal. 


Gas coal is being freely forwarded to Hull and other ports 
for shipment to London, as well as tothe Continent. The majority 
of the tocal contracts have been let, and the advance on last year 
is stated to average 23. 6d. per ton. Manufacturing fuel is in 
very active demand. Pit prices are as follows:—Eogine slack, 
bs, 6d. to 7s. 6d. per ton ; coking smudge, 5s. 6d. to 6s. 6d. per 
ton ; best coal, for marine boiler use, Ss. 6d. to 9s, 6d. per ton. 


Coke. 


Business still somewhat quiet, though the trade is fairly 
satisfactory. North Lincolnshire, Derbyshire, Leicestershire, and 
other smelting districts continue to receive good consignments. 
Best washed coke, ltis. to lis. 6d. per ton; unwashed, 15s. to 
lds, 6d, per ton. Steel melting coke, 25s. 6d. to 26s. 6d. per ton. 


Iron: A Comparison of Prices. 


Values of iron are well maintained, with no tendency to 
lower prices. Quotations continue as formerly reported. In 
hematites, West Coast are 91s. to 933. per ton ; East Coast, 88s. to 
90s. per ton, both delivered at Shettield and Rotherham, East 
Coast subject to 24 percent. Lincolnshire, No. 3 foundry, 64s. 6d. 
per ton; No, 4 foundry, 62s. 6d. per ton; No. 4 forge, 61s. 6d. 
per ton ; No. 5 forge, mottled, white, and basic, 65s, 6d. per ton. 
Derbyshire, No. 3 foundry, 63s. per ton; No. 4 forge, 60s. per 
ton. A year ago the quotations for West Coast hematites were 
from 74s, 6d. to 76s. 6d. per ton; for East Coast, 72s. to 74s. per 
ton, On the 17th of August last year Lincolnshire No. 3 foundry 
was 55s. per ton; No. 4 foundry, 53s, per ton; No. 4 forge, 52s. 
per ton; No. 5 forge, mottled, white, and basic, 56s. per ton. A 
year ago Derbyshire No, 3 foundry was 54s. per ton ; and No, 4 
forge, 523. to 53s. per ton. 


The Heavy Industries. 

Affairs continue pretty much as reported last week. In 
several departments there is good, steady work, with every 
prospect of its continuance ; but new orders do not appear to be 
coming forward in any specia! magnitude. The greatest activity 
of any local manufacture is in railway material, both on home and 
distant account. In the armour-plate mills further work would be 
very acceptable. The only departments that are particularly busy 
being those engaged in the finishing stages, the ingot and rolling 
stages being in several instances already completed. Some anxiety 
is felt amongst firms engaged in marine work as to the issue of the 
differences on the Tyne between employers and employed. It is 
hoped that an amicable settlement may be arranged, otherwise the 
Sheffield firms supplying marine forgings, castings, and other 
requisites may be materially affected. 


Cutlery, Electro-plate, &c. 


The lighter trades, in some quarters, are reported to be 
rather better, both for export and home markets. Government 
are inviting tenders for 40,000 table knives and 25,000 table forks. 
The Royal Dockyard at Woolwich requires a large quantity of 
cooks’ knives. The competition in both instances is certain to be 
keen. A more cheerful account is given of the electro-p'a‘e trade, 
and the relicf afforded by the lower priccs cf metals used in the 
munutacture is e»>pectcd tv uperate favourably on the results of 
the picscut haif-year’s working, A good demand is maintained 
on foreign account for saws, files, and edge tools, but the home 
trade is somewhat quiet. 


Sheffield Patternmakers’ Wages. 


In April dast the Sheftield members of the United Pattern- 
makers’ Association made certain demands upon the empioyers. 
These included an advance of 2s. per week in wages, tv increase 
them from £2 to £2 2s, per week, as in the case of the moulders. 
Several firms conceded the request. Those who refused it offered 
an advance of 1s., and said they would consider the question of 
the other shilling at the end of six months. This offer was 
declined, and the men struck work. About three weeks ago the 











men offered to resume work on the employers’ conditions, pro- 
vided all who struck were reinstated. That point was not 
conceded. ‘The men have now consented to resume work on the 
terms offered last April—an advance of ls. per week, with the 
question of the other ls. to be considered after six months. 


The Gas and the Weather. 

The directors of the Sheffield United Gas L'ght Company, 
in their report for the six months ended June 0th, state that the 
combination ct good trade in the city, gloomy and cold weather, 
and the very low price at which gas has been sold, has resulted iu 
an increased sale during the past half-year of 133,811,000 cubic 
feet, or 9-33 per cent. over the corresponaing period of 1906. The 
charges for gas were from January to March ls. 5d., 1s. 3d., and 
1s. Jd. per 1000 cubic feet, according to consumption, and from 
April to June ls. 4d., 1s. 2d., and 1s. per 1000 cubic feet. The 
average price over the whole half-year has been ls. 3-49d. per 
1000 cubic feet. 


Horn Sales. 

Sheffield houses were well represented at the quarterly 
auctions of Kast Indian deer horns at London on the 15th inst. 
There were offered 132,084 horns, weighing 76 tons, of which about 
70 tons were sold. Large horns were in good demand, and sold at 
firm prices to 5s. dearer. In the absence of American buying, 
medium and small hooks declined 103. to 203. per cwt.; extra 
small horns and stale and broken 10s. lower. Ceylon, large, 
77s. 6d. to 87s, 6d.; medium, 72s. 6d. to 853.; hook, 292s. 6d. to 
295s.; Madras, large, 65s. to 76s.; medium, 65s. to 82s. 6d.; hook, 
170s, to 227s. 6d.; bombay and Calcutta, large, 38s. to 77s. 6d.; 
medium, 65s. to 77s. 6d.; hook, 155s. to 200s.; Rangoon, large, 
60s. to 72s. 6d.; medium, 60s. to 85s.; small, 80s, to 117s. 6d. 


Institution of Mining Engineers. 

The annual meeting of the Institution of Mining 
Engineers is to be held in Shettield next month. The morning of 
Wednesday, September 4th, wiil be devoted to business, and the 
afternoon to visits to works. On Thursday the visits to works will 
be continued, and on Friday the members will proceed to the 
Derwent Valley Waterworks. ‘The Institution will meet at the 
University. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Pig Iron Trade. 

THE market is steadier this week than it has been for 
some time, but there is very little buying going on, chiefly because 
this is a holiday week ip the iron and allied industries of Teesside. 
The production of pig iron goes on as usual, but it cannot be said 
that the reduced ijocal consumption has any ill effect upon the 
market, for the deliveries are still equal to the output, and it is 
believed there are no accumulations of stock, either with makers 
or in Connal’s public stores. The prospects with the producers of 
Cleveland pig iron for the autuion are very encouraging, and it is 
expected tnat the remainder «f the year will be a very Lusy time; 
indeed, the orders already booked for execution in the autumn 
season practically guarantee that. As much, however, cannot be 
said ot the hematite iron trade, which will be detrimentally 
influenced by the slackening of the shipbuilding industry, the 
plates and angles required at the yards being mainly produced 
from hematite iron. ‘The price of East Coast Lematite pig iron is 
high, and it is difficult to see how it can be kept up. On the 
other hand, it is to be considered that even when 8ls. 6d. 
is quoted for mixed numbers that figure will leave little margin for 
protit when anything like the current rates for materials has to be 
paid. ‘l'here are some sccond hands who have sold small lots of 
mixed numbers at 81s., but steel manufacturers will need a greater 
measure of relief than that represents if there is not soon a revival 
in the shipbuilding industry. No. 3 Cleveland G.M.B. pig iron 
has mostly been quoted at 57s. Gu. per ton this week for early f.0.b. 
delivery, and Cleveland warrants have improved to 57s. cash. 
No. 1 is almost unobtainable, there being none in stock, and 
scarcely any has been produced lately ; sellers can thus get 63s, to 
63s, 6d. per ton for the little they can offer. The lower qualities 
of Cleveland pig iron are more plentiful, the consumption having 
been lessened by the occurrence of the Teesside holidays. No. 4 
fuundry is at 56s. 9d., and No. 4 forge at 56s. ‘The price of Rubio 
ore is somewhat easier, and sales have been reported within the 
last few days as low as Zl1s. per ton c.i.f. Tees. But a lower figure 
than this is looked for, and consumers are in no hurry to enter 
into contracts for further supplies, 


Stocks and Shipments of Pig Iron. 

Though the consumption of pig iron in this district has 
during the present week been reduced, owing to local holidays, the 
stock is not increasing in the public stores, and Connal’s on ine 21st 
reported that they had in stock 193,712 tons of Cleveland pig iron, 
a decrease for the month of 26,538 tons. The stock consisted of 
184,750 tons of No. 3, and 8962 tons of No. 4 foundry. It may be 
stated that this is the first time the total stock has been below 
200,000 tons since early in January, 19C5, and over half a million 
tons has been taken out of that store during the last eighteen 
months, for in the spring of last year 750,LU0 tons were held. 
Notwithstanding that August is usually a quiet pericd for ship- 
ments, they have been very good this month so far, having reached 
98,532 tons up to 21st, against 96,130 tons last month, 9u,216 tons 
in August, 1906, and 63,102 tons in August, 1905, al to 21st. The 
exports to the Continent are extraordinarily good, and are almost 
certain to continue so over the rest of the year. Consumers in the 
United States are still reported to be buyers, and inquiries are 
received from them, but they are for special iron, chietiy spiegel, 
and not for ordinary Cleveland pig iron, of which so much has been 
sent during the last twelve months, 


Manufactured Iron and Steel. 


Manufacturers are still well off for contracts, but buyers 
are slow about giving out furtherorders. More particularly is this 
the case in regard to plates, angles, and other shipbuilding 
materials, as shipbuilders cannot buy much, when they are finding 
the demand for new shipping falling off. Practically all the manu- 
factured iron and steel works, shipyards, foundries, engineering 
establishments, and indeed all except the blast furnaces, are laid 
off on Teesside this week for the annual summer holiday. No 
alterations have been made in quotatiuns this week. Steel ship 
plates are at £7 .0;.; steel boiler plates, £8 10z.; iron ship plates, 
£7 15s.; packing iron, £6 15s.; steel ship angles, £7 2s, 6d.; steel 
joists, £6 17s. 6d.; steel sheets, £8 l5s.; iron ship rivets, £8 5s.; 
steel hoops, £7 15s.; and common iron bars, £8, all less 24 per cent. 
Galvanised and corrugated sheets are at £13 17s. 6d., less 4 per 
cent. Heavy steel rails are at £6 15s.; and cast iron chairs, 
£4 2s. 6d., both net f.o.b. 


Engineering. 

Most establishments are well occupied, and likely to con- 
tinue so for the remainder of the year, while the prospects for next 
year are fairly satisfactory. A pumping plant isin hand for the 
Carville power station of rhe Newcastle Electric Supply Company, 
consisting of seven high efficiency pumps having a combined duty 
of neaaly 3,000,000 gallons per hour. ‘the plant will supply con- 
densing water for this very large power stationr In this plaut the 
‘*Contraflo” condensing system is to be adopted. 
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Serious Dispute in Shipbuilding Industry. 


What has received the most attention this week in indus- 
trial matters has been a small and apparently unimportant labour 
difficulty, which threatens to become very serious. The dispute 
in the tirst instance was with a few men; thirty-two caulkers 
struck work at Sir W. G. Armstrong, Whitworth and Co.’s 
Walker Shipyard, instead of having their grievances examined by 
tae representative committee of employers and employed. There- 
upon the Employers’ Federation decided to give notice 
to the members of the Boilermakers’ Society that their ser- 
vices would be dispensed with at the end of this week. The 
men’s officials wrote to the employers offering to advise the men 
on strike to go back to work, if the employers would promise to 
have the men’s grievances inquired into, and it seemed as if the 
dispute would be at an end by the close of this week. However, 
the employers are not disposed to have the matter settled in that 
way. They think the time has arrived when the tendency of the men 
to strike work on the slightest pretext should be curbed. The case of 
the caulkers is notin any sense an isolated one ; frequently there are 
breaches of the understanding between mastersand men that matters 
in dispute shall be inquired into, and that there shall be no stop- 
page of work before such dispute is considered. The caulkers’ 
dispute is not of great importance itself, but it is the type of many 
simlar occurrences, and the employers think that the present is a 
good opportunity of getting a stop put to this undesirable 
tendency of the men to stop in ‘‘ handfuls” as it were and dis- 
locate business. The employers, therefore, declined to be parties 
to a settlement by which the men on strike would be ordered back 
to work by their union, and their secretaries intimated to the 
men’s union that ‘‘in view of the frequent recent occurrence of 
stoppages similar to that in question the Federation has resolved 
that no settlement of the present dispute can be accepted which 
does not provide for a mutual avrangement t> ensure in the future 
full discussion of all questions before extreme measures on either 
side are resorted to, and also a settlement of all questions at 
present outstanding between the Federation and your Society.” 
The frequency of these small strikes altogether unsettles 
business, and makes it ditficult to carry on works economically. 
Sections of men, regardless of the inconvenience and _ lo:s 
resulting, will lay down their tools and depart from the works 
at a momeut’s notice if they are at all crossed by the managers. 
It is stated that often they so act witb the approval of their union, 
and in some instances they have received strike pay when they 
have set at defiance the recognised rules. There is a report that 
some of the caulkers have received strike pay. The employers 
think that the time has fully arrived when they shall make a 
determined stand against this disregard of law and order by the 
men. A conference between the representatives of the masters 
and men is to be held at Edinburgh (Friday), and it is 
hoped that some arrangements will be arrived at whereby it will 
not be necessary to proceed with the resolution to lock out the 
members of the men’s society. 


Coal and Coke. 

There is no slackening of business in the coal trade, and 
none seems to be likely at any early date. The demand is so 
large that it can hardly be met, and some of the coalowners 
cannot sell any more for delivery during the next month. The 
activity in all branches of the coal trade is extraordinary, and, 
indeed, unprecedented, though this is generally a quiet time of 
the year, and how the demand is to be satisfied in the 
autumn season it is not easy to say. As much as 16s, 6d. per 
ton f.o.b. has ruled for best steam coals, while 15s, 6d. is being 
paid for best gas cuals, and 14s, 9d. for seconds. For Durham 
unscreened bunkers l4s. 6d. to 15s. has been realised, and such 
prices hit the shipowner very hard. A leading firm of Durham 
coalowners have just finished a contract for bunker coals at 8s. 6d. 
per ton, and have renewed it at 15s. Coking coal has been put up 
to lds, 9d. per ton, and the price of foundry coke has had to 
follow up to 24s. f.0.b., while medium furnacecoke is up to 21s. 6d. 
per ton delivered at the Middlesbrough works. Coke is thus 
relatively dearer than Cleveland pig iron. 








NOTES FROM SCOTLAND. 
(From our own Correspondent, ) 


The General Trade Outlook. 

THERE is less activity since the holidays in some branches 
of trade, while others have maintained their position, and have 
the anticipation of a continuance of fairly good business. Rail- 
way interests are so depressed that fresh enterprise in that depart- 
ment is not immediately to be expected. From abroad there are 
encouraging inquiries both for raw and manufactured goods. 
Altogether there might not be much cause for anxiety were it not 
for the unsettled and even menacing condition of the labour 
market. Workmen's agents and delegates have been extremely 
busy holding meetings and fanning the desires of the labouring 
multitudes for fresh advantages. Already the prices of coal are a 
heavy and repressing burden upon industry. But the colliers 
seem determined to force the hand of the coalmasters for a fifth 
advance of wages. They have adopted the tactics of holding over 
the Arbitration Board the threat of a general and immediate 
strike should their demands not be conceded. Then there is the 
apprehension of a lock-out in the shipyards, which may possibly 
happen in the next few days; while the railway workmen ere 
also in an unsettled state owing to the agitation carried on by 
their leaders. 


The Warrant Market. 

Comparatively little has been done in the Glasgow 
pig iron warrant markets, speculative business being reduced to a 
minimum, Cash transactions have been remarkably few, and the 
quotations for future delivery have an easier tendency, Cleveland 
warrants have been at 56s, 9d. to 56s. 11d, for cash, and at 55s. 9d. 
for delivery in three months. Reports are current of inquiries 
from abroad, chiefly from the Continent, and if these are realised, 
there ought to be a considerable ion of busi shortly. 





The Demand for Makers’ Iron. 

While the warrant market has been inactive, the iron- 
masters are encouraged by the inquiries that are coming to hand. 
Home users have been purchasing more freely in the last few days, 
and it is generally believed that they have very little iron in 
reserve. Inquiries are also reported from Italy, France, and 
Belgium, both for small and cargo lots, and in some cases there are 
proposals to contract for a considerable period forward, and this 
the ironmasters are said not to be desirous of undertaking. One 
or two of the wakers’ brands are quoted 6d. per ton lower, but 
prices generally are maintained. G.M.B., No. 1, is quoted at 
Glasgow 71s. 6d.; No. 3, 68s.; Govan and Monkland, Nos. 1, 72s.; 
Nos. 3, 69s.; Carnbroe, No. 1, 73s.; No. 3, 68s.; Clyde, No. 1, 
75s. 6d.; No. 3, 70s. 64,; Gartsherrie, No. 1, 76s.; No. 3, 71s.; 
Langloan, No. 1, 78s.; No. 3, 74s.; Summerlee, No. 1, 79s.; 
No. 3, 723.; Calder, No. 1, 792. 6d.; No. 3, 723. 6d.; Coltness, 
No. 1, 90z.; No. 3, 75s.; Glengarnock, at Ardrossan, No, 1, 76s.; 
No. 3, 71s.; Eglinton, at Ardrossan or Troon, No. 1, 71s.; 
No. 3, 68s.; Dalmellington, at Ayr, No. 1, 73s.; Ne. 3, 68s.; 
hotts, at Leith, No. 1, 7is. 6d.; No. 3, 72s. 6d.; Carron, at 
Grangemouth, No. 1, 803s. 6d.; No. 3, 72s, 6d. per ton, 


Output, Stocks, and Shipments. 

Since last report one furnace has been transferred from 
hematite to ordinary iron at Summerlee Ironworks, but the output 
continues the same, there being 90 furnaces in blast compared with 
89 at this time last year, 44 of these making hematite, 40 ordinary, 
and 6 basiciron. In the past week 500 tons of standard foundry 
iron, which remained in the Glasgow stores, was entirely- cleared 





away, leaying the total stock there at 2097 tons ordinary warrant 
iron. The stocks of pig iron in the English and Scottish warrant 
stores at this time last year amounted to 710,115 tons; they are 
now reduced to 206,656, showing a decrease of 503,459 tons in the 
course of the twelve months, of which decrease no less than 
405,989 tons has taken place since the beginning of the year. The 
pig iron shipments from Scottish ports in the past week amounted 
to 11,735 tons, compared with 7006 in the corresponding week of 
last year. To the United States 645 tons was despatched ; Canada, 
1036; South America, 560; India, 330; Australia, 132; Italy, 
2280; Germany, 275; Holland, 1170: Belgium, 40; cther 
countries, 260 ; the coastwise shipments being 5018 tons, against 
2483 in the same week of 1906, 


Hematite and Finished Iron and Steel. 

The demand for hematite is on a good scale, and the con- 
sumption is mainly of the Scottish product, the price of which is 
6d. per ton lower, merchants now quoting 81s, 6d. per ton for 
delivery at the West of Scotland steel works. While the steel 
works are fully employed there is no great pressure for delive-y, 
specifications in some cases coming forward slowly. Ship plates 
are quoted £7 12s. 6d., and boiler plates £8 7s. 6d., less the usual 
5 per cent. discount ; but it is stated that merchants are offering 
material at 5s. per ton below these figures. There is good employ- 
ment in the malleable iron trade. Home orders are in fair 
quantity, and the foreign demand has recently been on a larger 
seale than usual. Best bars are quoted £8 10s, less 5 per cent., 
but merchants are reported to be quoting £7 15s. Were it not 
that the cost of fuel is so high, it is believed that makers might be 
prepared to make some concession for good orders. 


New Contracts Reported. 

The shipbuilding contracts reported embrace a large 
battleship for the Japanese Government, and two Atlantic liners 
of 10,000 tons each ; an order received from the Admiralty by the 
Grangemouth and Greenock Dockyard Company for five vessels 
for transport purposes; and a twin-screw steamer of 225ft. in 
length for West Coast of Africa trade, placed with Messrs. Dunlop 
and Co., of Port Glasgow. Messrs. Caird, of Greenock, are said 
to have orders for two large vessels for the P. and O, Company. 


The Coal Trade. 

An active business is passing in the different branches of 
the coal trade. The past week’s shipments, while 6000 behind 
the quantity despatched in the preceding week, exceed those of 
the corresponding week of last year by fully 30,000 tons. The 
inland demand is good, and it is occasionally not without difficulty 
that supplies are obtained, owing to the restricted working of the 
colliers, who are said in some districts to be working not more 
than three days a week. Prices of all kinds of coal are firmly 
maintained. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


July Coal Shipments. 

RETURNS show that July shipments were of an important 
character. Taking the four ports, Cardiff, Newport, Swansea, and 
Port Talbot, the coal shipped showed an increase over correspond- 
ing month last year of 244,098 tons. 


Last Week’s Coal Trade. 

The increase has been well maintained. Last week the 
total quantity shipped from the Welsh ports totalled 389,145 tons, 
an increase on corresponding week of 86,000 tons. Out of this 
quantity Genoa took 31,500 tons, ard Port Said, 15,600 ; Port Said 
in addition taking 2525 tons coke, and 15,000 patent fuel. Pola 
also took 5000 tons coal and Vera 4400 fuel. Newport coal ship- 
ments amounted to 42,242 tons; Swansea, 59,437 tons; and Port 
Talbot, 25,560 tons. Genoa figured largely in coal from Newport ; 
Rouen and Stockholm with Swansea. I note in the matter of 
— fuel that Swansea shipped 11,800 tons. Buenos Ayres and 
e Nazaire were the principal destinations of coal from Port 

‘albot. 


American Co,1 Rivalry. 

One of the subjects commented upon on 'Change, Cardiff, 
this week has been the increased rivalry cote American and 
Welsh coal, and it is reported that one of the keenest Italian buyers 
has bought largely of theformer. The statement, which appears 
to be trustworthy, is that the Navigazione Italiana has purchased 
2€0,000 tons of American coal at 2? dols. This would total up 
slightly over lls. per ton f.o.b. Analysing this, it will be seen, in 
connection with freightage ranging from 43. 44d. per ton, that the 
figures f.o.b. at destination will be approximately 21s. per ton, as 
compared with Cardiff figures at 25s. to 26s. for best steam coal. It 
is thought this may tell on buyers, but the Italians are not apt, 
any more than the other leading purchasers, to discard known 
qualities for an unknown. Appearance in truck and bunker, 
states an authority, may be satisfactory, but the engineman’s 
reports are those relied upon. 


Latest Coal Prices at Gardiff. 

Mid-week the following ruled :—Best large steam coal, 
21s. 6d. to 22s. 6d.; seconds, 193. 6d. to 20s. 6d.; ordinary large 
steam coal, 18s. to 19s..; ordinary drys, 18s. to 18s. 6d.; best 
Monmouthsbire black vein, 19s. to 19s, 6d.; Western Valleys, 
18s, 6d. to 19s.; Eastern Valleys, 16s. 6d. to 17s.; best house coal, 
19s. to 29s. A decline may come, says a coalowner; but this 
season house coal quotations have been firmly maintained. 
Seconds, 16s. to 18s. No. 3 Rhondda, 20s. 6d. to 21s, 6d.; through, 
16s. to 16s. 3d.; small, 13s, 6d. to 14s. No. 2 Rhondda, large, 
lis. 3d. to 15s. 6d.; through, Ills. 6d. to 123, No. 2 
smalls, lls. to 1ls. 6d.; best washed nuts, 15s. 3d. to lds, 9d.; 
seconds, 14s, 6d. to 15s.; peas, 13s, 6d. to 14s.; seconds, 13s. to 
13s. 6d.; best small steams, 13s. 6d. to 14s.; seconds, 123. 9d. to 
13s.; other small, including drys, lls. 6d. to12s. Patent fuel, 
192. 6d. to 20s, Coke, 21s, to 223, for furnace, 23s. 6d. to 27s. 6d. 
foundry ; special, 29s, to 31s. 


Anthracite. 

Collieries have scarcely come up to the former output ; 
prices firm, but not much doinz. Latest quotations, it will be 
noted, are high. Best handpicked malting, 26s. to 26s. 6d.; 
seconds, 25s. 6d. to 26s.; Swansea Valley, big vein, 243. 6d. to 
25s. 6d.; red vein, 17s, to 17s. 6d.; cobbles, 24s. 6d. to 25s. 6d.; 
nuts, 26s. 6d. to 28s. 6d.; peas, 14s. to 16s. 6d.; rubbly culm, 
9s. 6d. to 10s,; duff, 6s. 6d. to 6s. 9d. Other quotations: Swan- 
sea, best steam, 22s. to 22s. 6d.; seconds, 17s. 6d. to 18s, 6d.; 
ordinary bunkers, 143. 9d. to 15s.; through, 123, 9d. to 13s.; 
sinall, from 9s. 6d.; No. 3 Rhondda, 293. 9d. to 21s, 3d. Patent 
fuel, 18s. to 19s. 


Tone of Coal Trade at Cardiff. 
Coal market quiet, and little change is taking place; 
buyers and sellers alike appear to be resting on their oars, and very 
little fresh business is being done. 


Pitwood. 

Prices are slightly easier, and as little as 21s. 6d. has been 
accepted at Cardiff ; at Newport prices are better, and 22s. 61. 
represents current quotations, The Welsh ports received 15,000 
tons last week, 


Freights. 
Market quiet, owing to difficulty in arranging terms, and 
charterers in the majority of cases are asking extrem ely long 

loading hours. 





Forest of Dean Coalfield, 
It is now officially stated that the Treasury have appointed 
Mr. Y. E. Leese to be deputy surveyor of the Forest of Dean in 
the place of the late Mr. P, Bayliss. 


Colliers’ Recklessness. 

Instances are constantly brought to notice at the polic: 
courts of the reckless habits of colliers, and it is generally thought 
that heir increasein the present good timesshowsthat the intliction 
of fines is not deterrent, and that it will only be by termsof imprison- 
ment that a salutary check can be brought to bear. This week, at 
Caerphilly, Robert Jones was fined 20s. and costs for sleeping in 
the Windsor Colliery with a lamp in his possession, and three 
others for having matches in their pockets were fined 10s. and 
costs, 


Good News for Llanelly. 
New tin ard steel works have just been registered at 
Llanelly under the name of the Stradey Company. This is regarded 
as good news in the district, The sreeney Company promises to he 
an important company. Galvanising will be an important featur 
and the fact of able, practical men being at the head is taken as «1 
augury of success, 


Swansea Valley Industries. 

At no previous time have the industries of the valley been 
in such a marked degree of activity. The tube works continue tv 
enjoy prosperity ; all the copper works are busily employed ; the 
spelter factories are all brisk ; and it was stated at the Meta 
Exchange, Swansea, this week that there is no slackening even 01 
Saturdays, the deraand being so steady and pressing. ‘The holida: 
influences are all gone, and a fair autumnal trade is now assured, 


Iron and Steel. 

Business is flourishing, and the chief works are we 
occupied. Dowlais last week was exceptionally busy, and a 
substantial week’s work was done with the Bessemer. All furnace 
and mills are busy, and the railmen worked a turn and a-half 
every day. The great extensions are going as well. Cardif! 
imported 9000 tons of iron ore, Newport 18,000, and Port Talbot 
3500 tons last week, Swansea 850 tons, 356 scrap, and 1800 ton 
pig. I note that Cardiff received last week 700 tons of steel from 
Germany, and as this was iu the form of machinery, speculation ha 
been directed to its possible destination, the Whitworth coal field 
Newport received some 3000 tons steel bars and billets from 
Antwerp and Rotterdam. Rails are in fair demand, though some 
works are busier than others. Quotations: Heavy, £6 15s. ; light, 
£7 7s. 6d. At the Metal Exchange, Swansea, the following price 
were given : Pig iron, hematite mixed numbers, 78s. 3d. ; Middle 
brough, 56s, 104d.; Scotch, 64s. 9d. Welsh hematite, 85s. to 86s. 
Si and B bars, £6 5s. Iron ore at Newport: Rubio, 
20s. to 20s. 3d.; Almeria, 19s. 9d. to 20s, Cardiff figures: Rubio, 
from 19s. 9d. to 20s. 3d.; Almeria, 19s, 6d. to 193s, 9d. Cardiff 
sent 2000 tons steel to India last week, and 400 tons to Canada. 





Tin-plate. 

A good week's work has followed the holidays, much to 
the satisfaction of men and employers. Nearly 60,000 boxes were 
shipped last week, and over 44.000 boxes received from the works. 
Probably the tonnage received would bave been larger but for the 
weather, Stocks are at 74,000 boxes. Newport despatched 
600 tons tin-plates to India last week, 750 galvanised sheets to 
India, 700 tons steel to Rio, and 300 tons to the River Plate, Out 
of Swansea exports of 3200 tons, New York took 1200 tons, an 
650 tons black plates were also forwarded to various destinations. 
Inquiry this week for tin-plate is not large, but the market is 
steady. Latest quotations: —Ordinary tin-plates, 14s. 104d.; 
ternes, 26s. 6d.; C.A. roofing sheets, £11 10s. per ton; hig 
sheets for galvanising, £11 15s.; finished black plates, £11 5s.; 
galvanised sheets, 24 g., £14 to £14 2s. 6d.; block tin, £167. 
Other quotations: — Copper, £78; lead, £19 123. 6d.; spelter, 
£22 ; silver, 7-16d. per oz. 


Non-Unionism Lessening. 

Numbers of the colliers remain under notice, but it is 
understood that there is a continual payment being made of 
arrears, so that in all probability by the end of the month few non- 
unionists will remain. 


The Railway Season. 

The Cambrian Railway Company is working a through ex- 
press from Cardiff to North Wales this seasun, and though the 
weather has been indifferent on several occasions, the travellers by 
it have been numerous. The railway arrangements are most 
effective, and the long route is being worked with a minimum of 
delay. At Moat-lane. Builth-road, and Ponsticyll, important 
junctions occur, and Three Cocks is well placed for the Mid- 
lands. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


THE partnership existing between Messrs. Thomas L. Miller and 
Adrian Collins, practising in London at 61, Old Broad-street, under 
the style of Miller arid Collins, has been terminated by mutual 
consent as from the 31st July, 1907. 

ANDRE CITROEN AND Co., late Citrota, Hinstin and Co., of 
Paris, inform us that they have opened a London office at 19-21, 
Queen Victoria-street, E.C., from which all their business in Great 
Britain and Ireland will be_transacted. 

WE are informed that tke death of Mr. William Jacks, of 
William Jacks and Co., 5, East India-avenue, E.C., which we 
announce in another column, will in no way alter the arrangements 
of the firm, and that the business will be carried on as heretofore 
by the remaining and managing partner, Mr. J. Gray Buchanan. 
He will continue to be assisted by Mr. Stewart Barry and Mr. Kk. 

Russell Walker. 


Messrs. T, L. MILLER AND WILSON, consulting engineers, of 1%, 
Westminster-chambers, 1, Crosshall-street, Liverpool, and 19, 
Brazeonose-street, Manchester, have taken into partnership Mr. 
Henry Villiers Pegg, Assoc. M. Inst. C.E., and have opened an office 
at 47-48, Scottish Temperance Insurance - buildings, Donegal- 
square, Belfast, and will in future practise under the style of 
T. L. Miller, Wilson and Pegg. 








Tue New Master CUTLER OF SHEFFIELD.—On the 20th inst., 
Mr. Henry Hall Bedford, chairman of Messrs. John Bedford and 
Sons, Limited, Lion Works, Mowbray-street, Sheffield, was unani- 
mously elected Master of the Cutlers’ Company of Hallamshire for 
the ensuing year. Mr, Douglas Vickers, a managing director in 
the firm of Messrs. Vickers, Sons and Maxim, was elected Senior 
Warden, and Mr. Herbert Barber Junior Warden. The new 
Master Cutler is a member of an old and respected Sheftield family. 
The firm to which he belungs manufacture steel, files, tools, Xc. 
Mr. Bedford, who has travelled extensively, bas been a wember vf 
the Sheffield Chamber of Commerce and Manufactures, and of the 
Cutlers’ Company for many years. In 1904 he was elected Pre- 
sident of the Chamber of Commerce, and occupied the position for 
two years, rendering admirable service. Mr. Bedford is a 
Guardian of Assay in Sheffield, and a Justice of the Peace for the 
city. The formal installation of the new Master Cutler takes place 
on October 3rd. The Cutlers’ Feast is fixedfor October 17th, when 
the Karl of Crewe, Lord President of the Council, will be the 
chief guest, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 
Iron and Steel in Rheinland-Westphalia. 


T'HE condition of the’ market for iron and steel in this 
district has not changed during the week, the tone, generally, 
being quiet, with a tendency downwards in many instances. The 
pig iron business is firm on the whole. Production has been 
slightly reduced, here and there, in consequence of repairs that had 
become necessary at several establishments. While the prices for 
thenish-Westphalian pig iron have been well maintained, the 
Luxemburg Syndicate has reduced the price for foundry pig 
No. 3M. 2pt. On the scrap iron market offers are numerous, 
with the result that prices show some weakness ; old iron rails are 
obtainable at M. 94 toM. 96 p.t. Employment in the semi-finished 
steel trade continues satisfactory for the present, but as dealers 
and consumers show reserve in many cases, the number of orders 
placed for the last quarter of the year is not likely to be very 
heavy, and an abatement in activity may take place {after a few 
weeks, Quotations have been wel! maintained. Owing to want of 
life in the building line there was but a poor demand coming in for 
yirders, but the vigorous business in railway material makes up for 
this; rarely have rails been better inquired for than at present, 

id heavy contracts are pending. The irregular condition of the 
Lar trade continues ;} bars in basic can be had at M. 140 and even 
M. 135 p.t., while iron bars are in fair demand at firm prices. 
Sales in rivet iron have been effected jat M..170 pt. for the last 
quarter of the year. The plate trade is depressed ; the number of 
orders decreases from week to week, and one need not wonder at 
the low prices that are being accepted. Quotations for sheets are 
M. 10 and M. 15 p.t.?lower now than ‘at the, best period, sheets 
being usually sold at M. 145 to M. 148 p.t. now. Plates are even 
more neglected, because foreign competition is particularly active. 
l’rices tend downwards, common plates being cbtainable at 
M, 136 p.t., and even M, 133 p.t. is reported to have been taken. 


The Siegerland Iron Market. 

A want of animation can be noticed in the different 
departments, and}‘an absence of enterprisiog spirit. For the 
present both the raw and the finished iron industry are pretty 
well occupied, but the comparatively small number of fresh orders 
causes some anxiety among producers, and the employment in 
imany branches is sure to be moderate next quarter. The iron ore 
trade has been hitherto in a satisfactory condition, and will most 
likely remain well occupied, as pig iron continues in strong request. 
In the smaller trades a fair activity is going on, but here, too, a 
want of fresh work is complained of. 


Coal and Coke. 

The demand for every description of fuel is animated, and 
very regular; consumers find it less difficult than previously to 
cover their requirements. The demand for house coal is slightly 
improving, and a brisk autumn trade is expected, the majority of 
the pits having their order books already well filled. Deliveries of 
the Rhenish-Westpha!ian Coal Syndicate in July of the present year 
have been 6,232,599 t. in twenty-seven working days, against 
5,603,797 t. in twenty-six days last year ; this is equal to 230,837 t., 
or 215,531 t. per day. The position of the Silesian coal market is 
as strong as it can be. Numerous foreign inquiries have been 
received, but Silesian coalowners do not care for these, being 
hardly in a position to satisfy inland consumers, 


Austro-Hungarian Coal Trade. 
The position all round is firm, though here and there a 
slight abatement in demand could be felt. The market for coal 
has likewise retained the former healthiness, 


Iron and Steel in Belgium. 

Reductions in price are being constantly reported, not 
merely for plates, but also for bars. Iron bars for export cannot 
realise more than 157-50f. p.t., or 160f. p.t. free Antwerp, while 
steel bars are fetching 162f. to 165f. p.t.; for inland consumption 
quotations are just a trifle more satisfactory, 179-50f. to 177-50f. 
p.t. being paid. In plates the decreasing tendency is especially 
marked, For common plates in iron or steel 167 -50f. to 170f. p.t. 
are paid for export sales, and for inland consumption 182-50f, p.t. 
is generally quoted. On the whole, the inland consumption for 
raw and manufactured iron has continued pretty extensive, and 
prices for raw iron and for somi- finished steel are firm ; 115f. to 120f. 
p.t. is qaoted for raw bars, 127-50f. to 132-50f. p.t. for billets, and 
135f. to 140f. p.t. for raw plates. The Belgian coal market is 
in a state of healthy quietness, changes in quotations are not at 
all likely to take place during the next few weeks. From Switzer- 
land and from France an increasing demand for briquettes is 
reported to come in. 


Swedish Export in Iron Ore. 

In 1906, 1,216,780 t. iron ore have been shipped from 
Lulea in Sweden, against 1,072,000 t. in 1905. About one-half of 
this yuantity, 558,780 t., have been consumed by the iron industry 
of North-Western Germany, while 430,000 t. fall to the Low 
Countries, 179,000 t. to England, 26,000 t. to France, and 21,700 t. 
to Belgium. Theiron ore pits of Kiruna and Tuollnovara have 
delivered 1,558,635 t. iron ore to Norway, and from the port of 
Narvik these quantities are being shipped to foreign markets. 
Exports in iron ore from Oxeliisund reached the considerable 
amount of 786,663 t. last year, which was almost entirely consumed 
by the German iron industry. ‘To the German Khein ports 
6/3,073 t. were shipped, to Stettin 86,710 t , 10 Emden 19,525 t., 
to Middlesbrough 2180 t., to Antwerp 2040 t., to Liibeck 1430 t., 
und to Finland 770t. 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 13th. 


Activity prevails in most branches of the steel iodustry, not- 
withstanding some alarms that are occasionally sounded from the 
financial quarters. The mills are working to full capacity. The 
'argest pending business is for 13,000 tons of steel for three piers 
to be erected on the water front. Large orders are due from the 
Pacific Coast. In steel rails the trolley 1 ne builders are making 
the greatest impression on the market, A great deal of construc- 
tion is to be completed by November. With reference to steel 
rails the discussions which have taken place involve the possibility 
of using rails of greater weight, as heavy, it is said, as 125 lb. per 
yard, when traffic is particularly heavy. No decision has been 
arrived at. The railroad builders and the existing companies are 
anxious to place orders for the ensuing year. It is thought that 
by the middle of September something definite will be known. 
Open-hearth rails wiil be scarce until] the present capacity is 
adapted to the manufacture of these rails. The plate mills are 
busy on orders many of which run into next year, the bulk of 
material being intended tor car construction. The railroads are 
ordering cars wherever they can be had, and two or three new car 
plants will be in operation some time this winter. Railroad build- 
ing enterprise is feverish, and those interests manufacturing 
equipment are exceptionally busy. ‘The bar and sheet mills con- 
tinue to book orders as fast as work is delivered, and the demand 
for tubes, merchant steel, steel bars, and refined iron is equal to 
present maximum capacity. 

Copper is dull. Consumers are holding back, believing that con- 
ditions justify the expectation of easier prices. 

Very little business has been done in lead, and spelter bas 
developed additional weakness. 





BRITISH PATENT SPECIFICATIONS, 
Selected and Abridged by JAMES D. ROOTS, ¥.I.Mech. E. 


When an i: ted from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
South ton-buildi W.C., at 8d. each 














yp 98, Chancery-lane, London, \. 
The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the adverti t of the accept of the complet 
specification. 


Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 





STEAM ENGINES AND BOILERS. 


20,345. September 13th, 1906 —IMPROVEMENTS IN FURNACES, 
Edward Bennis, Beech Hill, Astley Bridge, Bolton, and 
Alfred W. Bennis, Westcliffe, Half Edge-lane, Eccles. 

This invention relates to the supply of air to hollow self- 
cleaning fire-bars. In these bars, as hitherto constructed, a pin 
jet of steam or compressed air at a pressure of 80 lb. or 90 1b., or 
over, has been employed in front of the mouth of the bar to 
induce, or, more correctly, to assist, the current of air into 
the bar. In this construction the quantity of steam or air 
passing through the pin jet is very small compared with the 
total amount of air passing through the bar. There are, however, 
serious objections to this arrangement. The amount of steam 
required for the jets is very considerable, being as much as > per 
cent. of the total steam generated, which in the case of marine 
boilers is prohibitive, as it would soon exhaust the supply of fresh 
water. The cost of compressing the necessary quantity of air to 
the required pressure of about 80 lb. is also very great, and the 
noise caused by the steam or air issuing from the jets is very 
objectionable. This invention is designed to obviate these disad- 
vantages, and to provide an air supply to the bars by means of a 
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fan, air propeller, or blower, at a pressure of, say, from 1 oz. or 
20z. tollb. There are three figures. Fig. 3 is a plan partly in 
section. The fire-bars A are fitted into the furnace of the 
boiler B in the usual way. An air-duct D is fitted transversely 
across the front of the boiler B, and is provided with a number of 
large nozzles d, say, from lin. to 2in. in diameter, one for each bar 
A, to supply an air biast or jet thereto. The nozzles d project into 
the mouths of the bars, which are constructed each with a bell- 
mouth. By this construction each bar gets its own separate 
supply of air.. The air is supplied to the air-duct D by a fan or 
blower C, placed in any convenient position at the side of, or 
adjacent to, the boiler. The air is maintained at a suitable pres- 
sure in the air-duct D, It is found that, by placing the air-lead or 
nozzle d from the air-duct about 3in. into the mouth of the bar, a 
double result is obtained—the air being fed to the bars without 
appreciable noise, and a suction or injection action being set up in 
the bell-mouth of the bar, inducing a very large additional supply 
of air into the bars. The amount of additional air thus drawn in 
varies from about half the amount blown in through the nozzles to 
almost an equal amount.—/u/y 24th, 1907. 


TURBINES. 


8886. April 12th, 1906.—IMPROVEMENTS RELATING TO COMBUSTION 
TURBINES AND THE LIKE, Sebastian Z, de Ferranti, 31, Lynd- 
hurst-road, Hampstead, London, N.W. 

This invention relates to turbine motors of the type in which 
combustion is conducted in a combustion chamber or producer, 
and the energy of the products utilised by means of expansion 
nozzles and one or more turbines working in conjunction with a 
rotary vacuum pump, so as to permit of pressures less than that of 
the atmosphere to be utilised in the turbine cycle. There are four 
figures. Fig. 1 shows a turbine plant with its range of expansion 
entirely below atmospheric pressure, and taking gas from a suction 
producer. In an apparatus working with atmospheric pressure as 





the maximum pressure of the cycle, a suction producer a is 
employed, of any suitable type, the hot gases from which pass by 
way of the pipe to the interior of a combustion chamber c, where 
they burn in air sucked in through the regenerator d, pipe ¢ and 
combustion jacket 7. On the end of this combustion chamber is 
fitted an expanding nozzle i, adapted to reduce the products of 
combustion and any added inert fluid—such as an excess of air 
drawn in through the pipe e—to a sufficiently low temperature for 
utilisation in a tarbine ¢ adapted for multiple abstraction of the 
velocity of the gases. The casing & of this turbine is connected to 
the regenerator d, which is in turn connected by way of the pipe n 
to a multi-stage rotary vacuum pump o, having intermediate 
coolers , thus rendering the compression onthe whole substantially 








isothermal. The vacuum pump o sucks the gases from the turbine 
casing through the regenerator d, discharging them to the 
atmosphere through the pipe p, and is mounted direct on the 
turbine shaft To start the power generator, an auxiliary motor 
may be used, by means of which the multi-stage vacuum o is 
driven so as to exhaust the main turbine casing. It is preferred, 
however, to provide a store ¢ of air under pressure, which can be 
utilised for starting purposes by driving the turbine ~ connected to 
the store of air by the pipe v. The vacuum pipe », driven by the 
turbine wv, is thus caused to evacuate the main turbine casing and 
so draw in air through the producer. The starting air supply may 
be compressed by an additional rotary air compressor ~. sis a 
dynamo driven by the turbine.—/u/y 24th, 1907. 


26,725. November 24th, 1906.—Gaszous FLUID TURBINE, Curlo 
Wedekind, St. Jean-sur-Mer, Alpes-Maritimes, France.— Date 
under International Convention, November 25th, 1905. 

This invention relates to improvements in gaseous fiuid turbines. 
The chief feature of this invention consists in the division of the 
machine into successive sections, forming theoretically a series 
of similar engines coupled to one another. Each of these sections 
comprises separate and special charging apparatus, combustion 
chambers, nozzles for the gases and turbises proper ; that is to say, 
parts which are capable of forming anindependent engine. There 
are ten figures. Fig. 1 shows a longitudinal section of the engine. 
The crowns of blades are formed of a hub m, on which is riveted 
a dise d of sheet nickel, or any other metal suitable for the tem- 
perature of the gases. These discs carry the blades. These 
blades w, the axial lines of which are parallel to the axis of rotation, 
are riveted to these discs, and acrown « of sheet metal, on which are 
riveted the other ends of the blades, serves to maintain the latter 
exactly at the right distance apart, and in axial position to resist 
centrifugal force. In the case ofa single group, and of two or more 
crowns, the crowns turning in the same direction are riveted to the 
same disc. The twoseries of crowns of blades will thus be riveted 
on parallel discs, face to face, and the disc at the side of the 
exhaust collector 7 carries fan blades ¢ to assist the exhaust of the 
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gases of combustion.~ In the case of several group:, side by side, 
the exterior crowns are ‘all riveted on sheet metal fellies stamped 
or rolled into U-shape, which keep the crowns the right distance 
apart, and connect them together. The arrangement of these 
crowns and of these fellies is secured, on one hand, to the first disc 
supporting the first exterior crown, and, on the other hand, to a 
disc which itself serves as a support and for centering, this disc 
being riveted on a hub ¢ loose on the shaft f of the second crowns, 
or solid shaft. The other crowns are fixed on separate-discs, 
riveted on hubs / keyed on the shaft /, or they are connected 
together in the same manner as the esterior crowns. The disc, on 
which is riveted the first exterior crown of blades, is fixed on a hub 
m, keyed on a hollow shaft y, which is concentric to the shaft /. 
the movement of which is controlled by agear-box 4. The exhau t 
is effected by a collector /, which is formed in one with the plate. , 
on which the explosion chambers may be arranged. The nozzks 
are fixed on the cast iron or metal rings /, each of which is similar 
to the preceding one, and corresponds to a group. These rings 
and their nozzles and the corresponding crowns of blades form 
the section of the engine. ll the sections, each comprising a 
ring of nozzles and concentric crowns of blades, are interchange- 
able and alike.—.//y 24th, 1907. 


6822. March 21st, 1907.—SteaM Turbines, Henry Davey, Parlia- 
ment-chambers, Great Smith-street, Westminster, London. 

This invention relates to a parallel flow turbine, in which the 
blades are placed on the surface of adrum. About the middle of 
the longitudinal part of the drum or rotor is placed a packing 
gland separating the blades into two sets. Steam is admitted on 
one side of the packing gland, and exhausted on the other side. 
The steam passes from the inlet pipe through one set of blades to 
one end of the drum, then through a by-pass pipe or a superheater 
to the other end of the drum, from which it passes through the 
other set of blades to the condenser. Theee are thirteen figures. 
Fig. 1 is a longitudinal section of the turbine as a whole, showing 
the drum or rotor of parallel diameter. A is the drum or rotor 

















secured on the shaft B, the shaft B running in bearings C Cl. D 
is the turbine casing in which the rotor A revolves. The turbine 
blades or vanes are indicated by E E'. Fis the step or balancing 
ring mounted on and secured to the rotor A, the area of the 
balancing step or ring being such as to balance the end thrust on 
the rotor A and blading E E'. G is the packing ring, and H the 
key or centering ring. J are holes in the pazking ring and balanc- 
ing ring, through which any leakage steam may pass into the body 
of the rotor A, the steam passing thence through the opening or 
openings K into the space L. Steam is admitted at M, and passes 
through the blading E Einto the space L, whence it passes through 
a by-pass pipe or passage to the space L! at the opposite end of 
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the turbine, then through the blading E! E! to the exhaust 
passage or pipe N. O Ol are packing glands for the rotor shaft 
similar to those at G H.— July 17th, 1907. 


LOCOMOTIVES. 


13,.226a. Docember 4th, 1906. — IMPROVEMENTS IN SPARK 
ARRESTERS AND SPARK CONSUMERS FOR UsE IN Locomo- 
TIVes, TRACTION ENGINES AND THE LIKE, John Beech, 3, 
Victory-road, Ilkley, Yorkshire. 

This invention relates to an apparatus so constructed that the 
ejection of sparks from the engine chimney is prevented, and 
meaos are provided by which the sparks carried from the fire by 
the action of the exhaust steam or the induced draught are con- 
sumed in the smoke-box. The apparatus consists of a perforated 
tube extending from the foot of the chimney to the lower part of 
the exhaust or blast pipe, the upper end of the perforated tuba 
being in conformity with the internal diameter of the chimney and 
the lower end of the perforated tube encircling the exhaust or 
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blast pipe and forming a spark-tight joint with the same near the 
smoke-box tloor. There are three figures. Fig. 1 is a front view 
(part section) of the spark-arresting tube made in one piece and 
extending from the foot of the chimney to the foot of the exhaust 
or blast pipe, forming a sliding joint with the chimney at 13 and 
at 11 with the exhaust or blast pipe, the ring 12 acting as an inter- 
mediate stay ; 2 is the upper section attached to the foot of the 
chimney by a sliding joint 13 in such a manner that it can be 
lifted into the chimney. The lower section is attached to the 
exhaust or blast pipe by sliding joint at 12 and 11 in such a 
manner that the perforated tube can be lifted off the exhaust or 
blast pipe when the air supply pipe or pipes 10 have been detached ; 
10 are air pipes communicating at their inner ends with the spark- 
consuming part of the spark arrester and at their outer ends with 
the atmosphere.—/u/y 24th, 1907. 


ROAD MOTOR VEHICLES. 


26,621. November 23rd, 1906.—IMPROVEMENTS IN ROAD WHEELS 
or MOTOR AND OTHER VEHICLES, Charles Burrell and William 

C, Wilson, both of St. Nicholas Works, Thetford, Norfolk. 
The object of this invention is to improve the construction of the 
road wheels of motor and other vehicles having deep solid leather 
or raw hide rims or tires. There is one figure. The body of the 
wheel « is formed with a central flange / of dovetail form. The 
leather or hide rims are vuilt up of suitably-shaped segments of 
leather or hide c laid together side by side in sufficient number on 
each side of the central flange for their outer edges to collectively 
offer a continuous surface of the width required. The segments 
in one ring of segments may, if desired, be made to break joint 
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with the segments in the rings on either side of it. The leather or 
hide segments are held firmly to the central rlange by outer 
removable retaining flanges “, which bave their inner faces 
inclined, the flanges being made thicker at their outer than at 
their inner circumference. These flanges are drawn towards one 
another, and against the outermost segments by bolts passing 
through the segments and central flange. Flanges or rings ¢ of a 
suitable cross section may, when the rims of wheels have been 
made up of numerous rings of fiexible material ranged side by 
side, be placed in position between the rings of leather or hide 
formed by the segments, so that the tightening of the bolts of the 
outer flanges will press the leather or hide firmly on these addi- 
— flanges or rings and give the segments support.—Ju/y 24th, 
907. 
SHIPS. 


27,423. December Ist, 1906.—IMrroveD FLOATING DocK-sHIP 
FOR LIFTING AND DOCKING SUBMARINE AND OTHER Boats, 
Philipp von Klitzing, 24, Githestvasse, Kiel, Germany. 

This invention relates to an improved navigable, unsinkable 
dock-ship of double-huiled formation, whichisspecially adapted for 
raising sunken submarine boats, or other boats of less or about the 
same weight or size, and dry-docking them, so that they may be 
cleaned or repaired ‘nv stv, or for dry-docking floating boats. 


There are six figures. Fig.6 is an enlarged transverse section, 


illustrating details of the invention. The dock-ship is made to keep 
afloat on the water during use, and comprises two parallel hulls 
permanently spaced apart, and connected together at their fore- 
and-aft ends} above the water-line, so as to form a continuous 
structure, the water being able to flow through the space between 
the hulls, and the boat to be salved being capable of being received 
in the space. On the two hulls is arranged a rigid supporting 
frame « }, which is provided with raising tackle at each end, so 
that the boat, after being connected to the raising tackle, can be 
raised thereby above the water-line. ‘lhe two hulls are provided 
with cross girders, frames, or the like boat carriers /, which are 
mounted above the water-line on slide ways on the bnils, or are 
mounted above the water-line at the inner sides of the hulls on 
vertical hinges, as at m. The carriers can be slid longitudinally 
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Fig.6. 


or transversely of the hulls, or can be turned in a horizontal_plane, 
parallel with and against or above the inner sides of the buils, or 
into recesses therein, to permit of the boat being raised, after 
which the carriers can be slid or turned into position, so as to 
extend across the space between the hulls and beneath,the raised 
boat, when the latter can be lowered so as to rest firmly on the 
carriers while still being suspended from the raising tackle. The 
decks of the two hulls are provided with workshop structures ¢ ¢, 
which are arranged on the outer sides of the hulls, so as to leave 
broad gangways on the inner sides of the hulls for facilitating 
working operations, and so as to serve as a protection against 
waves. The workshops are preferably built in so as to strengthen 
the legs of the supporting frame. The prows of the hulls may be 
joined into one, in which case, to avoid suction behind the common 
prow when the dock-ship is being navigated, the bottom is curved 
up towards the stern.—Ju/y 4th, 1907. 


MISCELLANEOUS. 





13,881. June 18ti, 1906.—IMPROVEMENTS IN REINFORCED COoN- 
CRETE BEAMS, GIRDERS, FLooRs, COLUMNS, TUNNEL LININGs, 
AND THE LIKE, Martyn N. Ridley, York House, 199, West- 
minster Bridge-road, Lambeth, London; and Thomas I. 
Cammell, Airedale, Sachs-road, Upper Clapton, Middlesex. 

This invention relates to the construction of reinforced concrete 
beams, girders, columns, tunnel linings, and the like. Some of 
the objects are to avoid or reduce the shuttering generally required, 
to dispense partially or wholly with the necessity of centering 
arches, and to facilitate the handling of piles, columns, and the 
like. The invention consists in the method of connecting dovetail 
or other suitable sheeting as a web to forma girderor beam. The 
connection may be made by placing the dovetail sheeting with the 
dovetails perpendicularly to the angles, bars, or plates, and secur- 
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ing them to the top and bottom of this web by riveting, as in an 
ordinary plate girder. Concrete is then placed round this skeleton, 
and is well bedded into the dovetails, so that the concrete makes, 
with the dovetail sheeting and angles, one homogeneous or inter- 
locked mass. There are eight figures. Fig. 1 is a transverse sec- 
tion of a beam or girder, « is the concrete of the beam or girder A. 
} are the angles or bars; ¢ is the dovetail or other sheeting, acting 
as a web of the beam or girder ; c!! represents the top and bottom 
of the sheeting turned round angles or bars. Where the dovetail 
sheeting passes between the angles or bars at c!, or, if there is 
only one angle or bar where the sheeting touches, the sheeting is 
closed down, so as to form a flat or nearly flat surface, so that the 
angles or bars /) can be riveted or connected to the sheeting. The 
turning of the sheeting at cl! ¢!! js to give additional security to 
prevent the sheeting drawing away from the angles or bars b.— 
July 24th, 1907. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


859,925. ALARM SIGNAL FOR MovABLE Beanies, LZ. 1, Des Isles, 
Chicago, Il,—Filed October 17th, 1904. 


(859,925 ] 


a certain temperature is exceeded. ‘The ‘‘ lock” consists of a 
hard lubricant packed under a little piston. The melting of the 
lubricant releases the bell clapper. There are fourteen claims, 
859,920. Repuctnc VALve, //. LF’, Cunning, Roanoke, Va.—Kiled 
February 26th, 1907. 

A valve isinterposed between the full pressure and the reduced 
pressure. The position of this valve is determined by a spring- 
oaded piston acted on by the full pressure. The valve is made, 


as shown, with a cylindrical projection, from which angular per- 

tions have been removed, as shown. The higher the valve is lifted 

the larger is the steam way through the angular openings. There 
are five claims. 

859,940. INTERNAL ComBUSTION ENGINE, J. Gunther, Cologne, 
Germany, assignor to the Otto Gas Engine Works, Philadelphia, 
Pa, @ Corporation of Pennsyleanta Filed November 15th, 
1905. 

There are four claims. The third runs as follows :—In an 
internal comtustion engine, the combination with an atomiser 
cylinder ; of a liquid fuel pocket connected with said cylinder 
through an ato:niser nozzle; a port in said cylinder connected 


with said pocket ; an engine cylinder connected with said atomiser 
cylinder ; a piston arranged to reciprocate in said engine cylinder ; 
and means arranged to admit compressed air through said port 
to said pocket, and thereby atomise the fuel charge from said 
pocket, comprising a plunger, carried by said piston, and a head 
on said plunger fitted to said atomiser cylinder, substantially as set 
forth. 
859,970. Locomotive, ©. L. 
Filed August 25th, 1906. 
The interest in this invention lies in the use of very long piston- 


Nilson, Montreal, Quebec, Canada, 


= rar hi(So* 
tative 5 eter ov 


rods working secondary cross heads in a double-bogie locomotive. 

We have never seen this device before. There are two claims. 

860,108. Sream Tursine, 7. F. Shevidan, Chicago, 111, ussignos 
to Allis-Chalmers Company, Milwaukee, Wis., « Corporation of 
New Jai sey.— Kile d December 26th, 1905. Renewed December jt 
1906. 

There are four claims. he third rans thus: In an elastic fluid 
turbine, a rotor comprising a main tubular portion provided with 
enlarged central and reduced end bores, and reduced exterior 
tapered portions on each end of the tubular portion, a plug tightly 


(860,108. 


and rigidly inserted in each of the reduced bores at cach end of the 
tubular portion so as to reinforce the same, grooves in the tubular 
portion andthe stub shaft keys inserted therein to prevent inde- 
pendent lateral movement of the parts, and bolts passed through 
the cap portion of the stub shafts and engaging the ends of the 
tubular portion to prevent independent longitudinal movement» 





A bell rings when the bearing gets hot, the clapper is kept 





normally at rest by a ‘‘ thermostatic lock,” which is released when 
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It is possible, however, by improving the design of] For the narrow type— 
MACHINE TOOL DESIGN. section of bed, to avoid this improper springing, and 1 

By Professor J. 'T. Nico.son, D.Sc., and Mr. DEMPSTER SMITH. | yet to retain the saddle guiding ways on the outer ; 1, iv g 

No. XL.* edges of the two outside sheers. This is explained UC, = errr ee i T= “ 

LATHE BEDS. below. On the other hand, the amount of cross-wind = ‘ ; 

Tax forms of section of bed most usually employed in | Wich can accompany a given easiness of fit of the saddle 1 g 

this country—when with two ways only—are shown by | UPO” its guiding edge diminishes as its length increases, F,=T+24U,=T+ ee T = 1-253 T. 


Nos. 200, 201, and 202, page 205. 

No. 200 is used for lathes from 6in. to 18in. centre. 

No. 201 ” ” ” ” 18in. ” 3017. ” 

No. 202 ” 9 30in. upwards. 

The chief or fundamental dimensions of the sections 
as indicated by the letters on Nos. 200, 201, and 202, 
have been plotted in No. (171) on a base of height of 
centres. The following expressions have been deduced 
from this figure, and give the relations of these principal 
cizes to the size of the lathe. 

A 1°875h to 2h. 
B= 4, 
C= 1°5h. 
D= 1°5h + ; 


' h a 
= 16 + {in. 


” ” 


I = {h — 2in. 

G = 44 4 if one web per side. 

G = }¥y h if two webs per side (¢.c., inverted U). 
B= vk 


These rules are applicable for lathes below 86in. centres, 
and with two-ways only. 

The figures throughout give transverse sections of the 
beds as seen from the fast headstock end, so that the 
front of the machine is at the right-hand of the figure. 

Vorm of guiding surfaccs.—In most lathes of British 
design the top surfaces of the ways are flat—vide 
Nos. 200 to 208, 215 to 221. For the side guides, inclined 
surfaces upon both the back and front edges of the bed 
have been employed for all sizes of machines—vide 
Nos. 200 (1) and (2) and Fig. 174. The last-named figure 


Proportion of Beds 
for Lathes up to 48 Centres 
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shows the various methods of adjustment employed for 
these side guiding surfaces. The sketches are self- 
explanatory. The inclined guiding surface on the edge 
of the bed was found to be a very convenient form, as the 
backward thrust of the tool had the effect of pulling the 
saddle to the bed. Similarly, a simultaneous downward 
and forward adjustment was effected by pinching up the 
vee strip, usually placed at the front of the saddle. An 
objection has been raised to the back inclined surface on 
account of the horizontal outward force on the tool pro- 
ducing a jamming tendency between the saddle and the 
bed. As a consequence many lathes are fitted with a 
flat surface at the back to take the thrust, whilst the vee 
strip at the front is retained for adjustment. 

The placing of these guiding surfaces on the extreme 
outside ways, and not upon the front way only, no doubt 
tended to economy in construction, and certainly secured 
the saddle against tilting. When the guiding surfaces 
are confined to the front way only, an additional machined 
surface, preferably on the underside of the back way, is 
necessary to receive the strip which prevents such tilting. 
This adds to the cost, but the guiding on the front way 
only enables the saddle to move in closer contact with its 
guide—and so reduces the tendency to cross-wind— 
than it can do when the saddle spans across two or more 
ways. 

In the latter case the amount of tightening required to 
produce the same effect would spring the shears, and so 
destroy the alignment. It is obvious that the amount of 
cross-wind which is possible in a saddle of given length 
depends upon the closeness of its fit upon the bed. 
If the amount of tightness necessary to prevent 
bad cross-winding is sufficient to spring the sheers 
together, it is clear that a certain amount of bind- 
ing of the saddle cannot be prevented when it spans more 
than one way. 





* No XXXIX. appeared July 26th. 





and it is only on the ground that the saddle can be made 
longer when it is guided on the front way only that the 
narrow guide is to be preferred. With a serious amount 
of cross-wind, the contact between saddle and bed-edges 
is restricted to so small a space next the two opposite 
corners that the oil film is squeezed out, and the frictional 
resistance to the sliding feed motion is largely increased. 
The amount of cross-wind, or the value of the angle 
which the edge of the saddle makes with the edge of the 
bed, does not depend, as is frequently stated, upon the 
ratio of length to breadth of the saddle, but only upon its 
length. This may be proved as follows—Fig. 172:— 
Let a saddle be of length / and breadth b, and let the 
slack be dz. When cross-wind takes place K moves to 
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N, and the angle of cross-wind is obviously IX M N = a 
say. Now, the circular measure of ais K N/K M; and 
since a is very small, K N is at right angles to M K, and 
: ss sta Dh - > ER KM 
the triangle KON issimilartoKAM. .. ia ce 
Therefore 
KN KO-KM_KO_ de 
"KM KAKM KA’ 
_ slack 
~~ Jength’ 
Thus it is clear that to prevent too highly localised a 
pressure in the oil film between the edges of bed and 
saddle—in other words, to prevent undue cross-wind, it 
is necessary to make it long; but nothing is gained, 


or 


from this point of view, by increasing the ratio of length 


to width merely. The length itself must be increased in 
order to secure a diminution of the angle of cross-wind 
which will accompany a given amount of slack. 

It has been claimed by makers of the narrow-way type 
of bed that a great diminution of the power required to 
drive the saddle is effected by reason of the reduction of 
the moment of the frictional resistances caused by the 
pressures against the guiding edges which this type pro- 
duces. 

There is a small reduction; but that it is so small as to 
be practically negligible can easily be shown as follows. 

Fig. 173 shows the two types of saddle in plan—the 
narrow type full, the wide dotted; and the forces shown 
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are those with which the bed acts upon the saddle. Assum- 
ing for simplicity that the centre line of therack coincides 
with the vertical plane of the front edge of the bed— 
the driving force acting in that plane being F; or F2— 
and taking moments about O, we have for:— 
The wide type— 
Trtn2U,h; — 0,7 
on ae Tr 
~u= . 
t—- pb; 
The narrow type— 
Pet uw Us by & Us! 


- ye 
Us» f= whe 
Assume 0; = 7, b, = J l,r = ba, and « = I 
lu 3 
Then, for the wide type— 
1 
) 8 
ne . 
= pb; acs 1 10 
38 
Aloo Fj = T +20, = T+ i x = T = 1-286 T. 
: 7 
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Thus F, is about 2} per cent. less than F;; or the 
driving force for the narrow way is only 23 per cent. less 
than for the wide-way type. We see, then, that the 
narrow-way type of bed retains but one single material 
advantage over the wide-way type—that, viz., it obviates 
the tendency with the latter of the shears to spring 
together, which is caused by the tightening up of the 
taper strips on the edges. 

When it is remembered that this springing, which is 
usually attendant upon the wide-way type as ordinarily 
designed, may be entirely avoided by using a properly 
shaped section of bed; that an extra facing has to be 
provided at the back of the bed to prevent the saddle 
from tilting with a rarrow-way guide; and that a side 
spring of the top flange of the front bed girder due to 
the backward thrust of the tool is difficult to avoid with 
the latter type, owing to its being naturally weak for 
resisting such twisting ; the utility of the narrow guide - 
type of bed as against the wide guide type, when properly 
designed and proportioned, may be seriously called in 
question ; and, indeed, the balance of advantage, whether 
for economy, accuracy, or durability, will be found by 
the impartial investigator to be entirely against it. 

In how many ways soever the saddle guiding surface may 
have been constructed, their designs seem without excep- 
tion to err in one respect. The area of the edye surfaces 
—whether inclined or vertical—-has been made far too 
small. 

Our lathe dynamometer experiments have shown that 
the backward thrust of the saddle against its edge guide 
is about half of the downward force which presses the 
saddle upon the top of the bed—or that the surfacing 
force is one-half of the vertical force. It therefore 
follows that the edge-guide area should be half of the top- 
guide area. This is not, and never has been, carried out 
in practice. Either, then, the top-guide area is too large, 
or the edge-guide area is too small. 

The large area usually provided for the top guides has 
no doubt been due to the great flat tops of the I-section 
girders forming the bed, which were available; but, even 
if the top-guide surface has been greater than was neces- 
sary to prevent wear, it seems clear that the area pro- 
vided for edge-guiding has been universally made too 
small. Hence the need for tapered strips and other 
arrangements for taking up edge wear. 

If a suitably large area can be provided on the edge 
guide—as, e.g., in the manner suggested below—there 
seems no reason why provision for adjustment should 
be necessary for the edge guides any more than it is 
for the top guides! 1t would, however, be essential 
that the overhanging knee of the saddle should be 
thoroughly rigid, otherwise the extra surface for edge 
guiding would not really be available. 

Inverted Vee guide ways—Much has been written 
concerning the relative merits of the inverted vee and the 
flat top designs for the guiding surfaces of lathe beds. 
The former is an early type of bed discarded in this 
country and often called the “ American bed.” Some of 
the leading continental makers employ the former type 
for small lathes, and the latter type for the larger sizes. 
Others, again, adopt a combination of both, or use flat 
surfaces only. With the exception of Wm. Sellers and 
Co.—see Fig. 155 ante —the inverted vee is as exclusively 
used in Ainerica as the flat way is in Britain. 

Before discussing the subject it may be well briefly to 
state the principal arguments advanced for and against 
each type. 

The advantages claimed for the inverted vee are as 
follows :— 

(a) The vertically downward force on the tool due to 
the cut, together with the weight of the saddle and rests, 
hold the saddle to the ways and compel it to follow the 
same. The saddle is thus provided with an automatic 
adjustment; cross-winding is prevented, and side strips 
are rendered unnecessary. 

(b) Any irregularity or inequality of wear throughout 
the length of the bed does not affect the force necessary 
to move the saddle or the uniformity of motion of the 
same owing to its being free to adapt itself to the bed, 
and the saddle is therefore much easier to move. 

(c) The diameter of the work is not appreciably 
affected by the inequality of wear in the length of the 
bed, as such wear takes place mostly in a vertically 
downward direction. 

(d) The inclination of the surfaces renders them less 
liable to injury by chips, metal particles, resting of tool, 
or being used as an anvil. 

(e) The operator cannot sit on it. 

In considering these supposed advantages, it must be 
premised that it is quite impossible for all four of the vee 
surfaces of the saddle to fit closely upon their mates upon 
the bed. Even if they are made to do so by careful 
scraping when new, the unequal temperatures assumed 
by bed and saddle when the lathe is at work will immedi- 
ately destroy the uniformity of fit. By leaving the inside 
surfaces of two vees clear of each other, the clongation of 
the saddle when—as usuai—it becomes warmer than the 
bed will no doubt be compensated for by the dropping of 
the saddle so as to remain tight upon the two outside 
surfaces. But in that case the insides of the vees serve 
no useful purpose. This action, whether taking place as 
the result of temperature variation, or of actual wear of 
the surfaces, is, no doubt, whatis referred to as an “ auto- 
matic adjustment, rendering side strips unnecessary.” 

An adjustment for wear, whether automatic or not, is 
indeed highly necessary with the design of inverted vee 
guiding surfaces. It is easy to prove mathematically 
that wear must take place at about ten to twelve times 








204 


THE ENGINEER 


Avatst 30, 1907 








the rate with the inverted vee guides that it will with flat | common knowledge that such light cuts are not eco- tool, so that the tendency to cross-wind is reduced. 


top guides. 


| nomical. More metal can be removed in a given time 


It will therefore be very necessary that—according to | with moderate or heavy than with fine cuts, and the | the American Machinist. 


The design shown in No. 213 is by Mr. W. P. Hunt in 
It is intended to overcome the 


argument (b)—the vee type of saddle should be “ free to | friction work lost is a larger proportion of the whole, | trouble occasioned by metal particles falling on the ways. 


adapt itself to its bed”! 
The wear due to the backward push of the tool will also 


be at least as great in the case of inverted vees as for the | 
inclined edge guides of the flat top design, so that the | 


advantage obtained by reason of argument (c) is by no 
means obvious. 

With regard to the advantages claimed under (d), it 
may be remarked that, whatever the type of bed may be, 
there is always a liability to scoring due to chips falling 
on the bed and getting between the same and the saddle. 
But fitting felt pads on the saddle—Fig. 152 ante—so 
that one may clear away the cutting whilst another 
immediately behind oils the ways, will satisfactorily over- 
come the difficulty. These pads should be easily removed 
and replaced for cleaning purposes, and should be fitted 
with a spring so that they may be made to bear con- 
tinually on the bed. Devices other than this have been 
tried, but not with the same degree of success or of 
general application. 

The only valid argument in favour of inverted vees is, 
in our opinion, that advanced under (e), viz., that the 
operator cannot sit upon them! It occurs to us, how- 
ever, to suggest that this might be obviated in the case 
of flat top guides by supplying wooden boards armed with 
Swedish nails inverted, and insisting upon their being 
kept upon the flat bed. 

Taken all in all, inverted vees appear to us to be one 
of the crudest and most imperfect devices yet applied to 
machine tools. Presumably they are cheaper to manu- 



































the lighter the cut and the higher the spindle speed. 
| Provided both the moderate and light cuts are comparable, 
as being taken through the same back gear. | 

It would almost appear as if the American practice of 
taking very light cuts at high speeds is the direct result 
|of badly designed beds, which could not suffer the 
| greater forces which are operative with the moderately 
| heavy cut which must be taken for true economy of 
| power. 

A collection of typical sections of bed as designed for 
| use in small, medium, and large sizes of lathes has been 
prepared, and is reproduced on page 205. 

Nos. 200, 203—208 represent the sections most com- 
monly used for lathes from 6in. to 18in. centres. 
Between 18in. and 30in. centres a bed illustrated by 
No. 201 is often employed, whilst for lathes between 30in. 


/and 48in. centres a double girder section of quasi box 


form is frequently adopted. In these large machines, or 


from 30in. centres upward, the bed may have two, three, | 


four, or even five ways as previously mentioned, and the 
sections in general use for such are shown at Nos. 
215—221. 

As these beds frequently exceed 10ft. in width—in the 
108in. centre lathe for steam turbine rotors, by Hulseand 
Co., illustrated in THe ENGINEER, June Ist, 1906, the bed 
was 18ft. wide—and are beyond the capacity of the 


| The flat surface whereon the saddle slides is situated 
| well forward, and an independent surface inclined at 
| 80 deg. to the horizontal is provided to receive the loose 
| headstock and divert the cuttings into the pan at the rear 
|and clear of the operator’s feet. The faces at (3) are 
| protected by the projecting ledge of the inclined surface, 
| whilst the main way near to the tool is guarded by the 
long wing of the saddle. 

| The American beds are usually provided with two pair 
| of vees, an outer pair upon which the carriage slides 
| (1), (1), No. 212, and an immer pair to receive the sliding 
| headstock (2), (2), No. 212. Occasionally the inside pair 
| of ways is dispensed with, and the headstock made to 
| slide on the flat surfaces. The provision of separate 
| surfaces is essential if parallel work is desired, since then 
| the wear produced by the carriage in sliding along the 
bed does not affect the height of the loose headstock 
centre. In order to secure a larger bearing surface for 
the saddle, the Lodge and Shipley Company has dis- 
placed the inner front vee by a flat surface, upon which 
the carriage is bedded, whilst retaining the outer vees as 
guiding surfaces to the same—Fig. 152 ante. The effect 
of this is to reduce the span of the saddle and provide a 
support to it iinmediately under the tool, but the saddle 
no longer “automatically adjusts itself” to the ways. 
Another recent design by the same firm is shown at 


No. 214, where the loose head is carried on the inclined 
back surfaces, whilst the horizontal flat surfaces arc 
prepared to receive the saddle. This is, therefore, a 


available planing machine, or inconvenient to cast or 
ship; they are made in two or more cross sections, 
bolted and keyed together—No. 221. In the continental 
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facture than a properly designed bed with flat top-ways 
and inclined edge-ways fitted with strips; and if this be 
so it is the only recommendation they possess. 


They ought never to be used for any but the lightest | 


and cheapest lathes, such as brass finishers’, wood 
turners’, or such like machines. 


To substantiate this indictment it is, indeed, only | 


necessary to state the case in favour of the flat top bed. 
Its advantages over the inverted vee type are:— 

(1) It has an abundance of bearing surface, and the 
wear is consequently so small that it need not be trued 
up once in ten years of hard service. Since, therefore, 
no irregularities are produced by wear, there is no need 
of “ automatic adjustment of the saddle to bed.” 

(2) The saddle is well supported all across the bed. It 
may, therefore, be thinner than the vee type saddle for a 


given rigidity, and will therefore allow of a larger | 


diameter of “swing.” The latter type of saddle is 
inherently bad from the point of view of stiffness. 

(3) The side wear is less upon the inclined edge of the 
tlat top design than upon the inverted vees, because, 


first, the available area to resist wear is twice as great | 


for the former as for the latter; and, secondly, the 


forces, as the inverted vees are. 


(4) The oil is less liable to be squeezed out of the flat 


guides than out of the vees, because the pressure per | are employed in the designs shown in Nos. 205, 208, 210, |removed. The bottom flanges are similar to that of the 


square inch is not nearly so great in the former case. 

As we have already pointed out, lighter cuts are 
generally called for in American practice than in British ; 
and these light cuts are in America taken with a fine 


traverse, and consequently at a high-cutting speed. It | cy OS 
| the saddle being placed between the upper and lower | rigidity due to the full box type of section is, however, 


|front ways, and under the average position of the | not attained. 


need scarcely be pointed out that, since the publication 
of the Manchester Committee’s Report, it has become 

























































































Fig. 174—GUIDING STRIPS 


design by Ducommon, shown in No. 220, two indepen- return to the British type of bed in the latter respect. 
dent beds are used and bolted to common base-plates. | The design shown at No. 210 is a recent patent by Mr. 

Dealing first with smal] beds, in the ordinary design | J. Brockie, who claims an improved relation of the sur- 
shown in No. 200, the saddle is supported on the two | faces to one another, also an improved means of adjust- 
upper surfaces and guided by the two outside inclined ment. The front and back upper surfaces have parallel 


| surfaces (1) and (2). The loose headstock fits between | inclinations at about 30 deg. to the horizontal, whilst the 


the ways and rests on the inner portion of the top sur- | saddle is guided by the vertical face (1), and the inclined 
faces of which the saddle is clear. In the design shown | face (2). The strips at (2) and (3) are intended to prevent 
in No. 208 the saddle is supported by the front way only, | tilting. They are adjusted by pins which are concentric 
and guided by the inclined faces (1) and (2) of the same. in the saddle and excentric in the strips. The loose head- 
Similarly with the loose headstock on the back way. In | stock is supported on the horizontal central flat ways. 
No. 209 the saddle fits on the side surfaces at the front of; In this design the objection to the inverted vee ways 
the bed and the loose headstock on the upper horizontal | that the saddle can be forced up the incline is obviated ; 
ways. The arrangement of the ways in Nos. 203, 209, the horizontal thrust of the tool being taken upon the 
and 214 is such that the saddle can be moved beyond the vertical surface at (1). 
loose headstock without disturbing the same. | No, 211 shows a section for a universal lathe whereon 
The sliding head of No. 204 is supported on the back | a sleeve circular at its periphery embraces the bed and is 
way, and a separate inner way (4), which is inclined on the | propelled along the same by a screw in the centre of the 
outer top side, so that as the head is bolted down it is | gap and directly below the top surface. The saddle is 
pulled hard against the left-hand vertical face of (4),thus | mounted and free to swivel on the sleeve, whilst the loose 
automatically adjusting or aligningthe same. The saddle | headstock rests upon the bed direct. ' 
bears on the outer ways, but is guided by the front-way| The design of bed shown at 206 isintermediate between 
vertical faces (1) and (2), and is clear of the surface at (3). | the girder and box types, as shown at 200 and 207. 


inclined edge is not subject to the wear due to the vertical | A strip fitted to the saddle bears on the horizontal under| A continuous plate runs the full length of the bed 


| face of (3), and prevents it from tilting—see Fig. 150 ante. | between the ways, having pass holes only at intervals 


Similar guiding and tilt prevention means to the saddle | with deep return flanges to compensate for the metal 


and 213. In addition to the upper ways—No. 205—a | ordinary lathe bed. The saddle is supported by the two 


| support to the saddle is furnished at (4), after the manner top faces, and guided by the outer inclined side surfaces. 
| of that shown in No. 218. This considerably reduces the | Owing to the shears being connected by the metal plate, 


overhang of the saddle without inconvenience to the | the ways cannot be sprung together when tightening the 
operator. It also allows of the actuating mechanism to | side strips, as can be done in the ordinary design. The 
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Such box beds as shown by Nos. 207 and 208 and their 
power to resist torsion and bending as compared with the 
ordinary designs have been worked out below. Their 
introduction by Messrs. Ryder was the result of a sug- 
gestion by the authors. Anyone may convince himself 
of the superiority of sections 207 and 208 over 206 by a 
simple experiment suggested by Capt. Sankey. Ifa 
cigar box be taken with the lid off, it will be found thatit 
can be quite easily twisted out of shape; but if the lid be 
closed the full strength of the hands is unable to effect 
any distortion. 

In No. 207 the ordinary supporting and guiding sur- 
faces are employed, whereas in No. 208 the saddle is 
supported on the three horizontal ways and guided by the 
vertical faces (1) and (2), whilst tilting is prevented by a 
strip bearing on the underside of (3). It will be observed 
that the centre line of the headstock and bed—Nos. 207 
and 208—are not coincident, thereby affording a greater 
bearing surface to the saddle at the front and reducing the 
overhang of the same. In machines fitted with front 
rests only this practice is frequently adopted. 

In lathes designed for light crank shaft work the front 
and back rests may be mounted on independent saddles. 
As these are made to clear each other the front saddle is 
supported on the front and centre ways—in the case of 
the three-way bed—but is guided by the front way only. 
Similarly with the back saddle on the back and centre 
ways—No. 215. Usually, however, in this class of 
machine or in lathes over 30in. centres a four or tive- 
way bed is adopted—Nos. 219, 220, and 221. 

The tee slots in the upper surfaces of Nos. 216 and 220 
are to receive the loose headstock holding down bolts, 
whereas in the other cases clamping plates are employed 
to hold the head fast to the bed, and fit on the underside 
of the projecting lips as in the smaller machines. 

In the three-way pattern, shown at No.218,the carriages 
bear on the three upper surfaces (1), (2), and (3), butis guided 
by the two inclined faces of (1) and (2). The front way 
(3) is dropped to allow of the saddle being deepened to 
give rigidity when the tool and rests are in operation in 
their extreme outward position. In the 108in. centre 
lathe, previously referred to, the saddle spans the four 
ways, but is guided by the two centre ways only. 

The sections of these beds are usually of the double 
girder pattern for each sheer, although a three and four- 
way single web pattern, as shown in full lines at 215 and 
219, are occasionally used. The full and dotted lines of 
the latter figure represents the section most commonly 
adopted for four-way beds. 








THE BRITISH ASSOCIATION. 


In our previous notices we have recorded the work of 
Section G, and we shall now briefly refer to that work of 
the other sections which may interest our readers. 

Section A, Physical Science, and Section B, Chemistry, 
seemed to be competing for chemical papers this year. 
and Section A triumphed in securing some of the more 
dazzling subjects. 

Professor Smithells, President of this Section, pleaded 
for the atomic theory, and contended that it stands to-day 
as an indispensable instrument for productive chemical 
work. He deprecated the present mathematical ten- 
dency of chemistry, and thought it important that 
chemists should not be trained particularly in mathematics, 
but that they should more than ever be carefully trained 
in the art of exact experiment. Lord Kelvin, in the same 
Section, adhered to the concepts of matter and force, and 
to him electricity was not matter but a form of force or 
energy; an atom he regarded still as the indivisible 
element of matter, the electron being the indivisible 
element of electricity. Thus, if radium breaks up it must 
be a molecule and notan atom. An atom contains many 
electrons, and hence, he argued, matter and energy might 
fill the same space at the same time, in contravention of 
the old dogma that two bodies cannot jointly occupy the 
same space. The ether of space he described as an infi- 
nitely extended, structureless, compressible, elastic solid, 
and not a perfect fluid. Sir Oliver Lodge remarked in 
connection with “the density of ether,” that taking the 
works of J. J. Thomson, Kaufmann, Kelvin, Heaviside, 
Fitzgerald, Hicks, and Larmor together, and considering 
the ether as essentially incompressible, he reckoned that 
to deal with the ether dynamically it must be treated as 
having a density of the order 10’? grammes per cubic centi- 
metre. The existence of transverse waves in the interior 
of a fluid can only be explained on gyrostatic principles, 7.c., 
by the kinetic or rotational elasticity of Lord Kelvin. 
And the internal circulatory speed of the intrinsic motion 
of such a fluid must be comparable with the velocity with 
which such waves are transmitted. Putting these things 
together, it follows that the intrinsic or constitutional 
vortex energy of the ether must be of the order 
10 ergs per cubic centimetre. In this way every cubic 
millimetre of the universal ether of space must 
possess the equivalent of a thousand tons, and every 
— vs it must be squirming internally with the velocity 
of light. 

Sir Oliver added that this was a tremendous source of 
energy, which they did not know how to tap in the 
slightest degree. There was much more chance of their 
harnessing the energy of the atom than the energy of 
ether, but that the energy of the ether had no effect was 
improbable. What effect it had they did not know, 
excepi that ether transmitted light at a great speed; it 
also transmitted gravitation, took part in electrical pheno- 
mena, and was the vehicle which welded the material 
universe together. There was an old idea that matter 
was the substantial thing, and that the ether was a mere 
filmy hypothesis; he would ask them to reverse those 
ideas, and think of the ether as the substantial, massive, 
immensely dense, and real thing, and that matter of 
which our senses inform us, and to which we are accus- 
tomed, as the filmy, sinuous, unsubstantial, cobwcbby, 





milky way kind of existence stretched through the ether 
and composed of the ether. 

Endeavours were made to tear the “atom” to pieces 
in Section A, but the destroyers did not make out a 
convincing case, and the prevalent views seemed to be 
with the chemists, headed by Sir William Ramsay, who 
declared that the time was not yet come to define matter 
in terms of electricity. 

“ Radium ” turned up every now and then in this Section 
and elsewhere. Mr. R. J. Strutt, F.R.S., has detected 
radio-activity and helium in quartz, granite, common 
ores, and almost every commonplace mineral. He does 
not think that these are really radio-active bodies, but 
attributes their manifestations to the universally diffused 
radium in the earth’s crust. Professor J. Joly, F.R.S., 
speaking about ‘The Distribution of Radium in the Rocks 
of the Simplon Tunnel,” in Section C, referred to the 
unexpectedly and comparatively large amounts of radium 
found in these rocks, and wandered at once off to account 
for earthquakes; for,said he, if somuch of this disturbing 
constituent is present in mountains, it is possible that it 
may give rise to lines of weakness along which the quake 
phenomena are felt. Sir William Ramsay made some 
startling announcements in Section A in connection 
with the “ Variability in the Products resulting from 
Changes in Radium Emanation,” which when decompos- 
ing water yielded amongst other things neon, and not 
helium, whilst when copper compounds were substituted 
for water, the residue gave a spectrum for sodium, lithium 
being also detected. Professor H. E. Armstrong, F.2.S., 
let Section A know what Section B thought of it. He 
criticised what he called ‘“ionomania’’—otherwise the 
theory of physicists in connection with electrolysis. He 
maintained that the doctrine of electrolytic dissociation 
is destitute of common sense, and spoke of Sir Oliver 
Lodge’s “imaginative work on the hypothetical entities 
termed electrons.” He conjured up dicta of Taraday, 
and remarked that in his time chemistry and physics were 
united sciences and were ionised for joint service, able and 
willing to co-operate; now they are all but dissociated, 
and chemistry is cold-shouldered by physics. Physicists 
soar in a mathematical empyrean, and have no regard for 
the plain facts of chemistry. The tangible test tube has 
no charms in face of the galvanometer and electrometer ; 
indulgence in speculative lucubrations on the wanderings 
of a spot of light is too fascinating an occupation. Sir 
Oliver Lodge, in a cheery speech, gave a very good 
account of the physical explanations of chemical phe- 
nomena which exist or are being investigated. 

As Section A had taken the gilt off, poor Section 
B had to be content with the gingerbread, and set to 
work on real stoggy chemistry with a stray plum or two 
for the delectation of the less erudite. It had a field 
day on “Valency.” Professor Pope showed a relation- 
ship between the adjustment of molecules in accordance 
with valency and crystalline form. The strange and 
amusing feature of the ensuing discussion was that each 
contributor thought that he was the opener of the dis- 
cussion, and so proceeded to read a paper without any 
particular reference to the remarks of any previous 
speaker. Professor Bedson showed that the rate of the 
propagation of explosions in dust is a factor of the charac- 
ter of the dust as well as of the atmosphere in which it 
is suspended. Dr. Chattaway showed that copper could 
be deposited as a lustrous film on glass, and could be 
used for mirrors. Another lot of wise chemists set to 
work to show wherein the strength of wheat lay ; it might 
be in a constituent of the gluten, but nobody seemed 
clear about it. With regard to the “ignition point of 
gases,” Professor H. B. Dixon gave a description of his 
apparatus for its determination. In this apparatus both 
the combustible gas and the supporter of combustion— 
air or oxygen—are separately heated to the same tem- 
perature before coming into contact, so as to avoid any 
preliminary combustion and consequent rise of tempera- 
ture. The oxygen flows through a wide tube electrically 
heated, and the combustible gas passes through a 
smaller tube inside the other, and flows over a thermo- 
junction immediately before escaping from the orifice. 
The ignition point of hydrogen is thus found to lie close 
to 600 deg. C. 

Professor Gregory, President of Section C, referred to 
the centenary of the Geological Society, which will be 
celebrated during the last week in September this year. 
In reference to the predicted “ iron famine,” he said it is 
difficult for a geologist to realise this, as he knows this 
most abundant and widely distributed of all metals is 
present in large amounts in most basic rocks. Moreover, 
there are in Australia, Africa, and India vast quantities 
of iron ore suitable for present methods of smelting, and, 
in addition, reserves of low grade and refractory materials 
which could be made available for concentration when the 
better class ores are exhausted. In this connection, and 
with regard to “Iron Ore Supplies,” Mr. Bennett H. 
Brough pointed out that 


Every inhabitant of the United Kingdom, of the United States, 
and of Germany requires annually about a quarter of a ton of the 
iron of which the world last year produced 60,000,000 tons, the 
result of the smelting of over 120,000,000 tons of ore. Year by 
year the production and consumption are increasing, and many of 
the deposits of the richer ores are showing signs of depletion. ‘The 
question of ascertaining how the demand for the vast supplies of 
iron ore that will in the future be needed will be met calls, there- 
fore, for very serious consideration. 

In Great Britain the principal iron ore producing districts are 
Cleveland, in North Yorkshire, which in 1905 yielded 41-0 per 
cent. of the total output of the kingdom ; Lincolnshire, 14-8 per 
cent.; Northamptonshire, 13-9 per cent.; and Leicestershire, 4-7 
per cent., together yielding 33-4 percent. of the total output ; 
Cumberland, 8-6 per cent.; North Lancashire, 2-7 per cent. ; Staf- 
fordshire, 6-1 per cent.; and Scotland, 5-7 per cent. The Uleve- 
land iron ore occurs in a 10ft. bed in the Middle Lias, and contains 
about 30 per cent. of iron. It is worked by underground mining. 
In Lincolnshire, Northamptonshire, and Leicestershire the brown 
iron ore beds form part of the Inferior Oolite, and contain about 
33 per cent. of iron, the workings being mostly opencast. In Cumber- 
land and North Lancashire the red hematite occurs in irregular 
masses in carboniferous limestone. It contains more than 5V per 
cent, of iron, and is worked by underground mining. ‘The ironstone 





in Staffordshire and in Scotland is mostly obtained from mines that 
also produce coal, 

Such, in brief, are the home deposits from which the British 
supply of 14,590,703 tons of iron ore, valued at £3,482,184, was 
obtained in 1905. Even that enormous output did not meet the 
consumption, and 7,344,786 tons were imported. Of that amount 
78-5 per cent. was brought from Spain, 5-4 percent. from Norway, 
4-2 per cent. from Greece, 4-0 per cent. from Algeria, 2-6 per cent. 
from France, 2-6 per cent. from Sweden, 1-5 per cent. from 
Russia, and smaller quantities from Turkey, Germany, islands in 
the Pacific, Belgium, Newfoundland, India, Australia, Italy (Elba), 
Persia, Portugai and other countries. In fact, the world is being 
ransacked for fresh iron ore fields to supply ores for the British 
blast furnaces, The port at which most of the ore was delivered 
was Middlesbrough, 1,789,639 t ns; then followed Glasgow with 
1,042,179 tons, and then Cardiff, with 875,462 tons. 

While it is probable that the British iron ore fields will bo 
exhausted in a century or two, the outlook in other countries is 
similar. 

In the United States the iron ore production in 1905 
exceeded 424 million tons, the highest output ever 
recorded, the ore copvtaining more iron than the ores 
raised in Germany, the United Kingdom, and in Spain 
combined. The atmount of ore estimated as still available 
in the more prominent producing countries in millions of 
tons amounts to 2200 in Germany, 1500 each in France 
and Russia, 1200 in Sweden, 1100 in the United States, 
1000 in Great Britain, 500 in Spain, and 1200 in other 
countries, making the known estimated available iron 
resources of the world 10,000,000,000 tons. ~ 

The outlook for the British industry, he thought, was not 
altogether a depressing one, for, whilst the rich ores of Bilbao and 
Elba were becoming scarce, there were still vast uantities of ore 
available in the north of Scindinavia, in the south of Spain, in 
Algeria, Canada, Cuba, Brazil, Venezuela, Chili, India, China— 
notably in the Shansi district —Australia, and South Africa. The 
development of magnetic concentration and of the briquetting of 
pulverulent ores for furnace use would render possible greater 
utilisation of poorer ores, while the development of the electric 
furnace would doubtless render it possible 10 utilise black sands 
and other titaniferous iron ores which, although met with in 
abundance, could not at present be treated profitably in the blast 
furnace. ‘There need, therefore, be no immediate anxiety regard- 
ing the supply of the more impure iron ores, the application of 
which could not fail rapidly to increase. 

Professor Love dealt also with a geological sub- 
ject, “The Shape of the Earth.” He remarked 
that the centre of the earth’s gravity not coincid- 
ing with its figure accounted for their regular dis- 
tribution of land and water, for on such a world the 
oceanic region must be on one side of the sphere and the 
continental on the other. Earthquakes and volcanic 
activities, he said, would in course of ages tend to trans- 
form the shape of the earth. 

In Section E—Geography—Mr. J. McFarlane, of Man- 
chester, drew attention to “the hinterland of the port of 
Manchester,” admitting that the sanguine expectations 
of the promoters of the Manchester Ship Canal had not 
been fulfilled. It was, he pointed out, making slow and 
steady progress, whilst there was a decided increase each 
year in the trade of Manchester, due to the Ship Canal, 
of the ultimate success of which he was fully assured. 
He referred to the principal imports and exports of Man- 
chester and their subsequent distribution, and regarded 
shipping trusts as the only serious menace to the pros- 
perity of the Canal. 

In Section F, “* Economic Science and Statistics,” Pro- 
fessor W. J. Ashley, the president, in course of remarks 
on the “ new economics,” said in reference to Protec- 
tion: “ I have always recognised that the strongest argu- 
ment against.a policy of Preference is that it may open 
the door to forms of Protection that are unnecessary and 
undesirable. Only a grave sense of the needs of the 
nation and empire could induce any of us to face the risk. 
ae The excesses of Protection, both in the United 
States and in France, have been due in no small degree 
to the extreme doctrinaire attitude of American and 
French economists, an attitude so extreme that the busy 
practical world went on its way as though they were not.” 
He hoped this country would profit by the warning. 
Professor T. N. Carver, of Harvard, suggested setting 
problems based on well-known economic laws to be 
worked out by students by simple arithmetic and thus 
make the study of economics of greater value in private 
as well as public affairs. 

“The Beginnings of Iron” engaged the attention of 
Section H. Professor W. Ridgeway advanced arguments 
to show that Central Europe was the true centre of the 
use of iron as a metal, and that it was first diffused from 
Noricum. In so doing he displaced from this position 
Egypt, Libya, Central Africa, India, China, and Japan, 
which, he admitted, might in quite early times have used 
the fitful supplies of native metal or other mineral bear- 
ing the same name, but were not confirmed smelters. 
Professor Naville remarked that the general use of iron 
in Egypt could not be traced before the Greek time, and 
Professor Flinders Petrie thought that the sporadic 
appearance of iron in Egypt at great intervals of time 
through thousands of years pointed to the use of an 
occasional discovery of the native metal rather than to 
the lagging of an early established smelting industry. 
Others contended that older deposits had been discovered 
than those of Hallstatt—Professor Ridgeway’s centre ; 
that it was impossible to test the theory of iron first 
reaching Greece from the north; that the age of iron 
in India had not been fully recognised; and that the 
European early iron was not necessarily the first of all. 








THE AssOciATION OF MUNICIPAL AND CouNTY ENGINEERS.— 
The Midland district ineeting of the Association of Municipal and 
County Engineers is to be held at Bilston on Saturday, the 14th of 
September. According to the official programme, which has been 
sent tous, the members will assemble at the Town Hall, Bilston, 
where they will be received by the chairman, Mr. Joseph Skemp, 
and members of the Council. After the usual business has 
been transacted, they will drive to the new outfall sewerage works, 
and from thence to the South Staffordshire Small-pox Hospital and 
Stonefield Council School, where alight luncheon, at the invitation 
of the chairman and members of the Council, will be taken. 
In the afternoon they will drive to the waterworks pumping 
station, seven miles distant. The pumping station will be left at 
5.15 p.m., and the party will arrive at Wolverhampton at 6 p.m. 
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Fig. 1—-FRENCH SUBMERSIBLE SIRENE 


THE LATEST FRENCH SUBMARINE BOAT. 


TueE latest and largest type of French submarine boat, 
which is shortly to take its place in the Channel Defence 
Squadron, is illustrated in the engraving given in Fig. 3. 
She is named the Emeraude, and was ordered on the 
24th October, 1908, and was laid down on December Ist, 
1904. She was launched on the 6th of August of last 
year, since when an extensive series of trials and experi- 
ments have been carried out, which are now completed. 
Her chief dimensions are :—Length over all, 146ft. 6in.; 
extreme breadth, 12ft. 10in.; depth, 12ft. lin. For 
ordinary navigation she is provided with two sets of 
internal combustion engines, which together develop 
600 horse-power. Each engine drives a propeller shaft. 
For submarine navigation a couple of motors are used. On 
trial a speed of 12 knots when three-quarters afloat, and 
8 to 9 knots when half afloat, was attained. The 
Emeraude has a peculiar appearance, her hull being 
similar to the body of a large whale. The little craft, 
it is said, dives splendidly, but when afloat in rough 
weather she does not navigate so well as the “ submer- 
sibles.”” For the officers and crew the accommodation is 
more comfortable than in the older type of boats, and, as 
will be seen from the engraving, the navigating bridge is 
large, and the visual radius for searching for an enemy is 
largely increased. Each of the three officers which are 
carried has his own room, and there are nineteen men in 
the crew. The armament is composed of six 18in. tor- 
pedoes. The Emerande, being the first of her class, has 
been subjected to very severe trials, but the five others, 
one of which has already been launched, will beZcom- 


motive, fitted with ordinary slide valves, can realise 
normally an expansion of six to seven volumes, practi- 
cally sufticient, and nearly equal to that which the com- 
pound method can develop when its ratio of volume: 
LP c 9-50. 

HP 

As the piston velocity decreases, and as the mean 
pressure increases, the compound system, for the reasons 
already explained, will further improve the economical 
régime. One is thus induced to conclude that a higher 
ratio of volumes is necessary, in order that the working 
of the compound locomotive at a regular and high 
piston speed, should be notably more economical 
than that of the simple expansion engine. This increase 
of the ratio of the volumes cannot be otherwise than 
advantageous for moderate speeds, as well as when 
working at full speed, as it allows of a longer expansion 
with the same H.P. cut-off, or the same degree of 
expansion with later cut-off. 

When the piston velocity is small, compounding has a 
thermic effect, the more pronounced as the cut-offs into 
each of the cylinders are lengthened. On the other side 
the theoretical efficiency is proportional to the degree of 
expansion, and consequently inversely proportional to the 
value of the admission H.F. and L.P. which proceed from 
them. The rate of working the most economical in 
practice, results then in a compromise between these 
contradictory conditions. 

In virtue of the two principles recalled to mind at the 
commencement of this note, early cut-offs are contrary to 
the compound principle, and it appears that the most 























Fig. 3-FRENCH SUBMARINE BOAT EMERAUDE 


pleted in much less time. We are informed that the | 
cost of building and equipment came to about £63,668. 
In order that a comparison may be drawn between the 
imeraude and what was hitherto the latest French sub- 
narine, we give an illustration in Fig. 2 of the “ Y” type 
of boat. The Y has a length of 142ft. 2in., beam 9ft. 
10in., and a draught of 7ft. 8in. It has a displacement 
of 213 tons and a horse-power of 250; her maximum | 
speed above water being 11 knots, and when submerged 
8 knots. She has two torpedo tubes and carries a com- | 
plement of fifteen officers and men. Fig. 1 shows the | 
French submersible Sirene, which was laid down in 1900. 
She is 110ft. 6in. in length, 11ft. 3in. beam, and has a | 
draught of 5ft. 2in. Her engines develop 217 horse- 
power and drive one propeller only. On trial she | 
attained a speed of 12 knots. The armament comprises | 
four torpedo tubes, and she is manned by two officers and | 
eight men. 








A NOTE ON COMPOUND LOCOMOTIVES. 
By M. Maurice DeMovLiN, Chief-Engineer, Western of France | 
Railway. 

No. 1.* (Conclusion ). 

THE preceding considerations define to what extent the | 
Compound type should supersede the simple engine; at | 
high speeds, the quality of the expansion is of little 
consequence—single or compound—as the piston velocity 
reduces the internal losses, and it is only the degree 
of this expansion which is in question. We know 
also that in these conditions the simple expansion loco- | 


No. I, appeared August 23rd. 


advantageous working corresponds 
H.P., bordering upon 50 per cent., which the wire- 
drawing reduces to 40 per cent., according to the piston 
speed and the proportions of the ports. If one is 
obliged further to restrict the H.P. admission in the 





Fig. 2—FRENCH SUBMARINE OF THE “Y” 


to an admission | 


compound locomotive, it is because the initial pressure | 


too great. 

Regarding only the stress on the working parts, and 
the risks of heating, late cut-off offers important advan- 
tages, as the value of the mean pressures increases for 
a given initial pressure, or the initial stress decrease for 
the same mean value of this effective pressure. 

It may be interesting to introduce some figures here 
relating to the subject. In a known and classi: type 
of a compound locomotive with four cylinders, the pres- 
sure being 12 kg., in the high-pressure valve chest, 
the diagrams show the following indications :— 











Cut-off H.P. ... ... | 0-35 0-45 0-56 
Cut-off L.P. 0-46 0-57 0-70 | 0-57 0-70 | 0-70 
k. k. k. k. | 2 k, 
Maximum effective 6-50 7-16 7-83 | 6-80 7°50 7-00 
pressure upon H.P., | 
pistons (p) | 
sk bl *. Sf k. 
Mean effective pres- | 3-30 4-30 5-10 | 4-60 5-50 5-45 
sure H.P. (pm) 
Ratio P wee eee eee | 1-97 «1-66 1-581 1-48 1-36 1-28 
P ‘ Ag Bente oe 
Mean ... 1-72 1-42 1-28 


| is too high, or the volume of the high pressure cylinders | 








CLASS 


The working 0°35 H.P., 0°46 L.P.; 0°56 H.P., 0°70 L.P., 
are comparable in the sense that they agree fairly well 
one with the other, for a ratio a = 2°50 for an equality 
of work in the two groups. Although the total power 
may be more considerable in the second case, it may be 
remarked that the maximum pressure on the piston sur- 
passes by only 0°50k. that which is brought upon the 
same piston for the minimum load corresponding to the 
admission of 0°35, H.P., the ratio of this pressure to 
the mean ordinate being 1°97 in the first case and 
of 1°28 only in the second. For pistons of 0°350 dia- 
meter the total maximum pressures would be 6255 kg. for 
an admission of 0°35 and 6754 kg. for an admission of 0°56, 
although the duty would amount to 1°65 times more. 

Inversely, for 0°56 H.P., 6°70 L.P., cut off, the same 
mean ordinate of 3°30 would be obtained with a pres- 
sure in the valve chest of 7°60 k. only, instead of 12 k., 
and an initial pressure upon the H.P. piston of 4°40 k. 
corresponding to a pressure of 4240 k., instead of 6235 k. 
It will be here seen that it is not a question of academical 
discussion. but of practical facts bringing into action 
figures which cannot be neglected. 

It is well known that in the locomotive if the speed is 
not sufficient to cause the intervention of wire-drawing to 
a marked extent, but little increase is given to the period 
of expansion by reducing the nominal admission beyond 
a certain limit, in consequence of the increasing exhaust 
lead. For instance, with ordinary valve gear on a well- 
known type of compound engines, when one passes from 
the notch 0°50 H.P., to 0°40, the expansion increases only 
by about 0°050, while the inside lead reaches 0-050. 

For L.P. cylinders the same difference of notches gives 
an increase of expansion of only 0-030, and augments the 
inside lead to 0050. In similar cases, it is therefore only 
the wire-drawing which permits a real increase of the 
expansion, either by reducing the action of the inside lead 
or by reducing the effective introduction, and this wire- 
drawing, it is known, can only assume this proportion at 
fairly high speeds. 

On the other hand, in every engine intended to work 
with an early cut-off it is necessary to adopt certain 
suitable proportions, which become disadvantageous 
for longer periods of admission. The virtual volume 
of the clearance should in reality increase with the 
percentage of compression, which augments in pro- 
portion as the introduction diminishes, quicker even 
on account of the wire-drawing set up, the piston velo- 
city being normally higher for small admissions. Further- 
more, this volume should be such that for the earliest 
admissible cut-off with a given initial compression, the 
pressure at the end of the compression should not exceed 
that which prevails in the valve chest. On the other 
side, the volume thus determined in the case of late cut- 
off is too large, owing to the insufficient compression, to be 
filled with steam of sufficient pressure at the moment of 
anticipated admission, and there ensues a loss of a fixed 
amount of steam. In a word, there exists also for compound 
engines, although their normal divergence may be less 
than in the case of simple expansion engines for a 
given initial compression, an ascertained and unique value 
for the period of compression, or, what amounts to 
the same, an admission for which the influence of the 
clearance spaces finds itself altogether annulled. 

In principle, therefore, it is to be recommended to 
reduce this loss by reducing the volume of the clear- 
ance, and the period of compression in a corresponding 
proportion, which is equivalent to not descending, for the 
admission period, below a certain fixed point. One ought 
then to adopt the principle that the period of admission 
should be limited to a minimum corresponding to a per- 
centage of compression such that the pressure at the end 
of the stroke for a given volume of clearance spaces should 
not exceed thatin the valve chest, and, on the other hand, 


| that the volume of the clearance spaces should not exceed 
| a fixed value in order to avoid important losses when the 
| ratio of expansion is small. 


| the final should not exceed the initial pressure. 


But in compound engines the H.P. compression is such 
at reduced admissions, by reason of the value attained by 
the pressure in the receiver, that the designer has often to 
increase intentionally the volume of the clearance, so — 

us 
with ordinary valve gear, the compression, which is 
only 0°12 at the notch 0°60 H.P., attains 0°16 at the 
notch 0°50, and 0°20 at the notch 0°40, but owing to the 
wire-drawing it is in reality further lengthened, especially 
for small admissions. 

In limiting the admission period te a certain minimum 
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the compression is proportionately reduced, and it is 
possible to reduce the volume of the clearance and its 
injurious effect with large admissions corresponding to 
insufficient compressions. 

From another point of view, in order to avoid that 
for L.P. cylinders, the compression should take an 
excessive value when linking up, the builder is often 
induced, in order not to give an excessive volume to the 
clearance spaces, to adopt a great exhaust lead, from which 
results an early opening of the exhaust port which 
sensibly reduces the period of expansion for long 
admissions, if the piston velocity is not sufficient to 
cause the intervention of wire-drawing, that is to say, 
precisely when the compound system should give its 
maximum of relative economy. 

All these conserations visibly plead in favour of the 
strict limitation of the minimum admission to the 
H.P. cylinder, to a fairly high value; not less than, say, 
45 to 50 per cent., especially as having regard to the 
small section of the ports in a locomotive, and the high 
piston speed, the wire-drawing is more marked than in 
other engines. 

The value of the L.P. admission does not interfere 
with the determination of the ratio of expansion, and 
need not be considered, except as it relates to the pressure 
in the intermediate receiver, which is a function of it, 
and determines the differences of temperatures and the 
distribution of work in each cylinder. The maximum 
value of the admission L.P. a! agrees with that of the 
corresponding admission H.P. a, increased by a quantity 
a varying from 0 to about 0°22, according to the ratio of 
the volumes o, the initial pressure, and also the value 
of the H.P. cut-off. Outside these proportions the 
régime of the compound locomotive departs too much 
from the realisation of the best conditions, particularly in 
all that concerns the approximate equality of work in the 
two cylinders. I have calculated that for w = 2°50 the 
initial H.P. pressure varying from 6 to 14kg. and @ from 
0°35 to 0°60, the following values of «a correspond to the 
practical equality of the work done in the two cylinders. 


Admissions Values 
L.P. of (a) 
a). at — a) 
Initial pressure 6k. 
. 38 


"Initial pressure 8k. 
ee 


Mean 


Admissions 
H.P. 
(al - a). 


(a). (at — a). 
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0-51 
eee, A ee. 
Initial pressure 11k. 
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0-050 


0-57 


one 
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ea none MENS ecees. ints 
Initial pressure 12 k. 


0-59 


hr DD 
a) 


Initial pressure 14 k. 
etd | peg 
0-64 
0-69 seo aee 

These figures show, among other things, that the more 
the admissions, H.P., are lengthened, the more, for a given 
value of and of the initial pressure, the equality of the 
H.P. and L.P. work corresponds to a small value 
of a. Therefore, the later the cut-off the better does 
the engine lend itself to the application of a single 
valve gear for a group of cylinders (H.P. and L.P.). It 
is thus a fortiori, if w>250. In reality, if the ratio 
of the cylinders be increased, all other things remaining 
equal, the work done in the L.P. cylinder is increased. 
It is therefore possible to determine a value of » such 
that the equality of the work corresponds to the equality, 
at least approximately, of « and al. This desideratum 
can be realised in a manner sufficient for practical wants, 
by giving to » a value of 2°80 to 3:00 volumes. The 
increase of the maximum H.P. cut-off and that of the 
ratio of the volumes, permit also of the working of the 
slide valves of four-cylinder compound engines by two 
links only a desirable simplification, without any fear of 
setting up an irrational régime. 

The increase of w can be realised by that of the volume 
L.P., or by the reduction of the volume H.P., this latter 
solution appearing preferable, as we shall see farther on. 

The locomotive has not the exclusive monopoly of great 
variations of duty, and the dispositions followed elsewhere 
can farnish useful information. The same questions are 
set for many ships of war, the power of which, corre- 
sponding to cruising speed, and under full speed, can be 
varied as much as 1 to 5. The chief difference in prin- 
ciple between the locomotive and the marine engine con- 
sists in the fact that in the former the variations are of 
short duration, and produced at very frequent intervals, 
while in the marine engine under consideration the work- 
ing is prolonged during periods of greater or less length ; 
but, at the bottom, the problem is about the same. 

In the marine engine the reduction of the admission 
corresponds to a diminution of speed, and consequently of 
the number of revolutions, and the power varies as the 
cube of these, while for the locomotive the speed may 
remain high, even at the time when the mean pressure 
has been reduced. 

But in marine engines working at low speeds the admis- 
sion is seldom reduced below 0°35, the extra reduction in 
power being obtained by the throttle valve. Formerly, 
indeed, it has been proposed to uncouple the L.P. cylinders 
of triple-expansion engines, rather than modify the cut-off 
in a very great proportion. 

In torpedo-boat triple-expansion engines, the pres- 
sure in the H.P. slide-valve chest being 17 kg. and 
the H.P. admission 0°70 for full speed, the initial pressure 
is reduced to 7 kg. for cruising, and the H.P. cut-off 
rarely descends below 0°45 to 0°40, and in these condi- 
tions the consumption of fuel per horse-power does not 
exceed 0°600 kg. A well-known builder of torpedo boats 
has found advantage in working with a H.P. cut-off of 
0°45, when formerly he carried out the trials with 
a mean cut-off of 0°35 only, and a higher pressure. 
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Marked economic results were obtained by this change 
of régime. 

The reader will recollect that the greater number of 
builders of stationary compound high-speed engines of the 
most recent types have renounced variable expansion by 
the governor, which now works a throttle valve, modify- 
ing the pressure in the high-pressure valve chest as the 
load varies. On the locomotive, the variations of 
power are partly obtained by partially wire-drawing the 
steam by means of the regulator, and partly by linking up 
for reducing the mean pressure. 

It appears that in the locomotive, we should consider 
the variation of the pressure in the H.P. slide valve boxes, 
as an element of normal variation in the power developed, 
in a more importaut light than the modifications of H.P. 
admission, limited in any case to 0°40 or 0°45, as a strict 
minimum, beyond which one should never descend. It 
would be interesting for this purpose to place on the H.P. 
valve chest, or at least between the throttle valve and the 
steam chest, a pressure gauge, the indications of which 
would be as useful to the engine driver as those of the 
intermediate receiver gauge. The reduction of the initial 
pressure between reasonable figures has not so sensible 
an effect upon the economical régime of the locomotive. 
This fact depends upon several causes. In the first 
place, the pressures usually adopted of 14 kg. to 
15 kg.—200 lb. to 215 ib. per square inch—are beyond 
the capacity of the compound engine, and would re- 
quire triple-expansion to be completely utilised. In the 
second, the fall between the boiler and the H.P. slide 
valve boxes, not representing useful work, produces, as is 
known, by spontaneous superheating, a notable dryness of 
the steam and a very sensible reduction of the internai 
losses due to the presence of water in the cylinders. More- 
over, torpedo boat engines working with initial pressure 
Icwered to 7 kg., have a consumption per horse-power less 
by 30 per cent. than the consumption at full power with 
an initial pressure of 17 kg. It is true that a part of this 
economy should be attributed to the better efficiency of 
the boiler. 

We consider that it would be good practice with com- 
pound locomotives to arrange the reversing gear in such 
a manner that the links could not be fixed in notches 
included between the dead point and the notch correspond- 
ing to 0°45, or 0°50 H.P. admission, which, with the 
inevitable wire-drawing, agrees with the lowest degree 
of cut-off which appears practically efficient. 

The increase of the minimum H.P. admission, conse- 
quently of L.P., which are functions, has for consequence 
the reduction of the initial pressure under certain condi- 
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Fig. 3 


ticns of working, and can even render useful the reduction 
of the volume of the H.P. cylinders in relation to the pro- 
portions adopted at present, There would result from 
this, on the other hand, the advantage that the relation 
would find itself increased without augmentation of L.I. 
volume. The degree of expansion will thus be greater, 
and the valve gear might become common for the two 
cylinders of the same group. The only inconvenience 
would consist in the reduction of the tractive effort at 
starting, due to the smaller cylinders ; but allowing for the 
steam starting gear with which these engines are 
furnished, this inconvenience appears to be of secondary 
importance. 

Let us refer now to the diagram, Fig. 3. The full lines 
correspond to a value w = 2°50, with an H.P. admission 
of 0°60, corresponding to 0:24 of nominal admission in 
a single cylinder of the same volume as the L.P. 
cylinder, and the dotted lines correspond to w = 2°80: 
the admission of the diagram, considered as a whole, not 
changing, the H.P. admission becomes 0°67, suppos- 
ing the L.P. admission of 0°70 in both cases. But the 
total nominal expansion remains the same, and the 
total work obtained sensibly the same, but distributed a 
little differently, and better equalised, the H.P. and L.P. 
admission being nearly the same, which permits of the 
use of ordinary valve gear. 

But the advantage of the reduction of the H.P. volume 
would be especially noted for working with limited power 
per stroke, with the view of debiting the same volume 
of steam with longer H.P. cut-off. I think that it will 
often be found advantageous to reduce the volume of 
the H.P. cylinders in such a manner that the L.P. volume, 
not changing from the actually usual proportions, the 
ratio of volumes should stand between 2°80 and 3:00. 
Several builders have entered upon this path. 

Resuming, this increase of the ratio » offers many 
advantages. It assures a longer expansion at high 
speed, when the mean pressure should be small; 
in the case of other workings it allows the same 
degree of expansion to be obtained with longer cut- 
offs, of which the thermic advantage does not adimit of 
argument ; it assures a reduction of the initial stress by 
securing the least variations in average pressure in each 
cylinder; and, finally, it renders possible, practical, 
and advantageous from every point of view, the employ- 
ment of only one ordinary valve gear for H.P. and L.P., 
assuring automatically the ratio the most advantageous 





of admission to the two groups, without the intervention 
of the engine driver, and thus preventing all mistake. 

If, moreover, it is desired, a single valve gear being used 
for the two cylinders, to obtain a sufficiently great differ. 
ence between the H.P. and L.P. admissions, the ingenious 
arrangement with sliding sleeve used for the tandem 
engines of the Ceinture de Paris might be employed with 
advantage. 

In this order of ideas I would indicate for a compound 
locomotive having four cylinders, a grate surface of 
3°00 m.? to 3°50 m.?, and a boiler pressure of 17 kg., the 
following proportions :— 
ldin, 
23-6in. 
26in. 


0-355 m. 
0-600 m. 
0-660 m. 
2-90 


Diameter of cylinders, H.P. ... 
L.P. 


” 


Stroke... ... ae = 
Ratio of volumes r 
The H.P. and L.P. corresponding slide valves would be 
fitted in prolongation of one another, and set in motion 
by a single link. 

In compound engines too much care can never be 
taken in ensuring the dryness of the cylinders, par- 
ticularly with the locomotive, which has no steam 
jacket, and the intermittent working of which has for 
result the frequent cooling of the cylinders. From 
this point of view I think that there would be an impor- 
tant material advantage in returning to an arrangement 
which was adopted at a certain period upon a fairly large 
number of locomotives, and particularly upon Webb's 
three-cylinder compound engines, of which it probably 
constituted the best investigated element—I mean the 
position given to the valves under the cylinders, and 
not above them, as is generally the case. With such 
an arrangement the water contained in the cylinders 
is naturally drained away during the exhaust by 
gravity, an important fraction of «this water under- 
going re-evaporation in the blast pipe, and not in 
the cylinder. When the engine is standing, and 
leakage takes place at the regulator or valves, the resulting 
water cannot accumulate in the cylinders, and in all cases 
it finds itself ejected at the first revolution of the wheels. 
There is here, I think, an interesting economy to be 
obtained, without any supplementary complication, and 
by a simple change of the relative positions of the valves. 
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Fig. 4 


The use of piston slide valves removes the inconveni- 
ences which this arrangement might present with the 
ordinary slide valves. 

In Fig. 4 is shown the arrangement which would be 
suitable for inside cylinders for which the slide valves 
could not be placed immediately underneath them. 

I would wish, before concluding this note, to say a few 
words concerning superheating, for which it seems that a 
few lines would be sufficient to sum up the situation in 
relation to the compounding. 

In reality, superheated steam constitutes a fluid similar 
to a perfect gas, and acting like compounding for the 
reduction of internal losses. It allows, therefore, 
also of a longer expansion, and consequently needs 
cylinders of greater volume than simple expansion with 
saturated steam, and that to a greater extent since the 
density of the steam being diminished, it is necessary to 
have a cylinder of greater capacity to discharge a given 
weight for the same cut-offs. 

But, upon the other hand, while the compound system 
presents itself accompsnied by numerous other advan- 
tages, of which some are important, superheating 
does not appear, independently of its thermic réle, to 
bring to the locomotive any other improvement, unless 
it is, perhaps, the possible lowering of the pressure. On 
the other side, it gives, or can give, rise to some difficulties, 
which do not appear to be yet overcome, and which are 
now too well known to need their being recalled here. 

In examining things impartially, the advantage seems 
to be on the side of compounding, if it gives an economy 
of the same order, accompanied by a number of other 
advantages which superheating lacks. This situation 
would only be reversed if the adoption of superheated 
steam could in practice effect an economy very notably 
superior to that of compounding. At the same time it is 
not certain that the latter would not provide an interest- 
ing complement of superheating for engines of great 
power, as it would permit, with single slide valves, a high 
degree of expansion, and would reduce the importance of 
leakage, so important with superheated steam, and would 
at the same time assure the division of the stress and the 
balancing. 








INTERNATIONAL CONGRESS FOR HYGIENE AND DEMOGRAPHY.— 
The Senate of the city of Hamburg has invited the fourteenth 
international Congress for Hygiene and Demography to visit the 
hygienic institutes of Hamburg. ‘The excursion to Hamburg will 
take place after the closure of the Congress, provision having been 
made for 500 persons, ladies and gentlemen, to participate. The 
city of Hamburg is publishing a special volume to commemorate 
this visit, and to serve at the same time as a guide to the institutes 
to be visited. An official reception will take place at the Hamburg 
Town Hall. <A local committee is preparing the reception and 
conduct of the visitors, 
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RECENT LOCOMOTIVES AND CARRIAGES ON 
THE L. & Y. RAILWAY. 

Tur Lancashire and Yorkshire Railway Locomotive 
Works, the building of which was commenced in 1886, 
have just cotnpleted the one-thousandth engine. 
The works, a general view of which we give on 



































foundries, forge, fitting and machine shops, signal and 
points and crossings shops, tin and copper shops, motor 
and telegraph shops, millwrights, joiners, and pattern 
shops, erecting and repairing shops—illustrated on 
page 214—paint shop, chemical laboratory, physical 
testing room, and gasworks. For the carriage of material 
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page 214, were erected for the purpose of repairing 
and renewing the locomotive stock, and of carrying 


out the mechanical, electrical, and hydraulic engineer- | 


ing work of the railway. The land enclosedjfcom- 


AL BY-PASS VALVE 


from the stores, and of work to and from the several 
shops, 74 miles of tramway lines are laid throughout the 
works, haulage being performed by a number of small 
locomotives, the weight off{which, in working order, is 











general manager of the Lancashire and Yorkshire 
Company, that the works were erected, equipped, and 
organised. 

The first repaired engine was turned out in December, 
1886, and the first new engine, designed by Mr. Aspinall 
was built in February, 1889. This was an eight-wheeled 
radial tank engine, No. 1008. During Mr. Aspinall’s 
period of superintendence as chief mechanical engineer, 
667 engines were built, comprising the eight-wheeled 
radial tanks previously referred to, six-wheeled tender 
goods, eight-wheeled bogie passenger tender engines, and 
ten-wheeled bogie passenger engines, known as the 
“Atlantic” type. The last named, at the time they were 


| built, were the largest inside cylinder engines in the 


United Kingdom. A number of small four-wheeled out- 
side cylinder shunting tank engines were also built for 
dock work, as well as twenty six-wheeled outside cylinder 
shunting tanks. 

When Mr. Aspinall took up the duties of general 
manager for the company, in July, 1899, Mr. Hoy was 
appointed chief mechanical engineer, ard the classes of 
engines built during the time he held this position 
included the powerful eight-wheeled coupled coal engines, 
with Belpaire fire-boxes, and also twenty of these engines 
with corrugated flue boilers, very few of which are running 
on other railways in this country. Mr. Hoy also designed 
the ten-wheeled radial tank engines, and in all 220 engines 
were built during his period of office, which terminated in 
March, 1904, when he received an appointment as general 
manager for Messrs. Beyer, Peacock and Co., the loco- 
motive engineers, of Manchester. 

He was succeeded at Horwich by Mr. George Hughes, 
the present chief mechanical engineer, under whose super- 
vision 113 new engines have up to the present been Luilt. 
He designed the eight-wheeled radial tank engines with 
Belpaire fire-boxes and enlarged smoke-boxes, and the 
very powerful eight-wheeled coupled compound coal 
engines, eleven of which are now running, and the last of 
which is the thousandth new engine built at these works, 


| as previously referred to, an engraving of which we give 


above, and of which we shall give a two-page illustra- 
tion in a subsequent issue. 

The introduction of these compounds may be con- 
sidered a bold step to take. After very exhaustive trials 
with one engine, which he had converted from a simple 
to a compound, Mr. Hughes had evidence that his 
system of compounding was good, and consequently he 
decided to ,build ten more. These ten new engines 
were slightly modified from the original design, which 
hadfall the cylinders driving on to one axle, but in the 
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prises 116 acres, of which 22 acres are covered by 
workshops, comprising offices, stores, boiler shop— 
illustrated on page 214—smithies, steel, iron, and brass 


54 tons. 
latest fittings and machinery. 


The offices and shops are equipped with all the , ten afterwards built the high-pressure cylinders were 


coupled to the third axle, whilst the low-pressure drove 


It was under the direction of Mr. Aspinall, the present | the second axle. These compounds have four cylinders, 
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thus allowing for the use of standard flanged plates and 
fittings, thereby reducing the cost of production. The 
car is divided into three compartments—namely, luggage 
compartment; third-class compartment, with accommo- 
dation for fifty-six passengers; and drivers’ compartment 
at the rear end, in which the regulator, whistle, and 
brakes can be operated by the driver when the vehicle 
is running car first. As these cars have to pick up and 
set down passengers at various points where no proper 
station platform exists, they are fitted with collapsible 
steps, which can be let down to the rail level by means 
of levers arranged at the trailing end, and before the 
car starts again these steps are brought together to the 
width of the ordinary footboard. Electric bell commu- 
nication is arranged on the engine and trailing end, to 
ensure proper control of the car, and the contacts are so 
arranged that when the collapsible steps are extended, 
the conductor cannot give the driver the signal to start. 

Quite recently Mr. Hughes has also designed a new 
type of first-class dining car, which has been constructed 
at the carriage and wagon department of the Lancashire 
and Yorkshire Railway, Newton Heath. It was placed 
in traffic on July 1st, and forms another improvement in 
the Belfast boat train between Fleetwood and Leeds, and in 
the express service between Liverpool, Manchester, and 
Leeds. We give drawings of this coach on pages 210 and 
211, and a cross-section herewith. 

Many new voints of interest have been introduced in 
the design, the chief of which are the elliptical roof—the 
shape of which may be seen in the cross-section—the 
width of the body made 9ft., the limit of the company’s 
load gauge, increased accommodation, and an excellent 
interior finish obtained by the larger capacity afforded. 
The interior is divided into two passenger compartments 
fu. “Smoking” and “Luncheon or Dining,” accommodating 
a total of thirty-three passengers, a kitchen and pantry, 
together with a lavatory, being arranged at one end, and 
vestibules at either end of the car, through which entrance 
is effected. 

The principal dimensions are— 


Length over vestibules 65ft. 6in. 
a = uffers .. 69ft. lin. 
Width over body.. .. 8ft. 10sin. 

” 9» Cormices .. .. oft. 
Height, rail to top of roof .. 12ft. 4}in. 
a ee lamps .. 12ft. 11 }in. 
Centres of bogies... .. .. .. 42ft. 
Wheel base of bogies . .. .. 11ft. 6in. 
Diameter of wheels of tread .. 8ft. 6in. 


Total weight unloaded .. .. a 38 tons 17 ewt. 3 qr 


The interior finish of the passenger compartments is 
in Spanish mahogany, with Patapsco veneer panels, mill- 
board roofs, painted white, and brass polished metal 
fittings, with the exception of the table bottle racks and 
ash trays, which are in polished nickel. Electric bell 
communication is also provided at each table, and parcel 
racks over the seat backs, and on the sides of the car. 
The latter has large side lights between each pair of 
seats, and over these small hinged lights, which afford, 
with the roof extractors, ample means of ventilation. The 
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Fig. 5-CROSS SECTION OF DINING CAR 


seats are upholstered in Epingle, and the floor covered 
with velvet pile carpet. The whole car is lighted with 
incandescent gas lighting, and steam-heated. The kitchen 
and pantry are arranged in a thoroughly up-to-date 
manner, with cooking stoves, hot plate, multitubular 
boiler, refrigerator, ice chest, and every convenience for 
the storage of silver, china, cutlery, &c., special attention 
being given to ensure thorough cleanliness in every part. 
The underframe—illustrated on page 210 —and six-wheel 
bogies are constructed entirely of steel, and are of the 
standard type for this class of vehicle. Each bogie weighs 
6} tons. 








On the behaviour of concrete under pressure some 
interesting tests have been made at Columbia University. Columns 
were made by filling steel tubes, 4in. in diameter and lft. long, 
with crushed stone concrete and cement, which was allowed to 
set. The steel tubes hada thickness of from tin. to}in. The 
columns were subjected to compression loads of 120,000 Ib. and 
150,000 lb. The thinner tubes began to show deformation at the 
lower load, but the tests were carried further, when, in some cases, 
the lengths of the columns had decreased 34in., or 30 per eent., 
with a corresponding increase in the diameter from 4in. to about 
Sin. On cutting through the columns the concrete was found to 
fill the distorted tube perfectly, being as compact and solid and 
perfect as any good concrete, showing that it had flowed under 
pressure, like a plastic material. The pressure per square inch of 
original section at the higher load works out as 12,500 Ib, 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions oy our 
correspondents. ) 





PRESSURE GAUGES, 


Sir,—In the published memorandum by Mr. C. E. Stromeyer, 
to which you draw attention in your able leading article of the 
23rd inst., I notice an error in the preliminary remarks on the 
origin and birth of the pressure gauge on page 15. It was in 1847 
that the late Sydney Smith, of Nottingham, invented and patented 
his important and valuable instrument, which he called a ‘steam 
indicator,” and not, as stated by Mr. C. E. Srromeyer in his official 
report, ‘‘about the same time” as Herr Schiiffer. of Magdeburg, 
whose inventicn came out two years after Mr. Smith’s, namely, 
in 1849. 

Mr. Stromeyer’s description, also, of my father’s first invention 
is incorrect. With the view of refreshing the memories of boiler- 
makers and colliery and millowners of sixty years ago, I give a sec- 
tional illustration of the device below, from which the simplicity of 
the instrument will be easily understood and its parts explained. 

It will be seen that the main feature in this instrument consists 
of a circular steel spring, very similar in shape and depth to an 
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SMITH’S PRESSURE GAUGE, 1847 


ordinary circular Bourdon’s tube as now fitted in a 6in. pressure 
gauge. This circular spring was connected by a piston-rod B toa 
suitable piston, at the top of which, fitted in a flanged recess, was 
enclosed an india-rubber diaphragm C. The movement of the 
registering hand was not obtained, as in the case of a Schiiffer or 
Bourdon gauge, by a tooth quadrant, but by a straight rack, 
gearing in a corresponding tooth pinion. 

Before the instrument was fitted on the boiler, it was screwed to 
a hin. iron syphon, filled with cold water; and here I may men- 
tion that Mr. Smith was the first to introduce an iron syphon asa 
necessary accessory, in order to keep the gauge and its working 
parts cool during its registration. 

The first instrument made was fixed up at the Tapton Collieries 
in October, 1847, under the instructions and order of the eminent 
engineer George Stephenson, and it was personally superintended 
in its erection by the inventor himself, the late Sydney Smith, of 
Nottingham. The distinguished engineer was so pleased with the 
accuracy of its indications in recording the rise and fall of steam 
that he voluntarily gave wide publicity to it. Needless to say, 





this magnanimous act from such an influential and reliable source 
gave a remarkable impetus to the sale of the instruments, and very 
soon after hundreds were fitted up at collieries and steam factories, 
and the instruments continued to give such satisfaction that ulti- 
mately the steam indicator became an absolute necessity where 
steam generators were employed; in fact, they now form an 
integral part of steam boiler accessories, 

The interest in the value of the pressure gauge became so keen, 
especially when other inventors and manufacturers made them, 
that the late Sydney Smith, of Nottingham, ran some risks as to 
his claim to be considered the first inventor of a circular dial steam 
indicator, so on February 5th, 1880, he wrote a letter to the Editor 
of THE ENGINEER fully setting forth his claim to the honour, and 
at the same time he sent with it a copy of tbe letter written by 
George Stephenson which emphasised this fact, and which were 
duly published in your columns. 

Mr. C. E. Stromeyer’s report on the construction of the Bour- 
don’s make of pressure gauges is valuable and should tend to 
improve their make, also your timely remarks on the same subject 
will have a beneficial effect on steam gauge makers and their make 
of pressure gauge. 

The writer, who is perhaps one of the oldest living gauge manu- 
facturers, might have ventured to have supplemented what has 
been so well said by yourself and Mr. Stromeyer, had he not 
already trespassed too long upon your valuable space. 

I trust, however, you may deem it of sufficient historical 
interest to your readers as to justify its publication in your next 
issue. Isaac SMITH 

(SYDNEY SMITH AND Sons, NOTTINGHAM, LIMITED). 
Nottingham, August 27th. 


COMPOUNDING AND SUPERHEATING, 


Srr,—Referring to Mr. R. Hope’s inquiry, page 198, the com- 
pound arrangement alluded to is that of the French ‘* Atlantic” 
type locomotives mentioned in the letter, page 171, and of which 
some results are quoted in the division No. 5, 

The qualification ** poor compound arrangement ” is justified by 
poor fuel economy resulting from their employment in other hands 
than French, and most probably attributable, in otherwise ex- 
cellently designed machines, to organs essential to the ‘‘arrange- 
ment,” and by which it is possible, with one and the same 
machine, but in different hands, to produce good and bad results 
of such wide variation that in nearly all continental countries out- 
side of France the distrust of such compound arrangements has, 
during the last seven years, been such as to exclude then almost 
entirely from compound practice. I refer, of course, to inde- 
pendent reversing gears for both H.P. and L.P. cylinders, and to 
the intercepting valve for enabling both groups of cylinders to work 
non-compound. Despite the adverse experience of the great 
majority of continental engineers with these arrangements, the 
knowledge of their experience does not, unfortunately, appear to 
serve as a guide to many who are only now commencing the 
practice of compounding with four cylinders; consequently, in 
substantiation of the term ‘‘ poor compound arrangement,” I will 
here merely quote eminent engineers as representative of the 


suit the low ratio of volumes aE cylinders formerly employed 


my experience has shown tbat that arrangement, with modern 
ratios, and in all but very rare cases, is most harmful, because it 
enables a driver to place or to leave his machine in bad positions 
for economical working. Out of about 1000 four-cylinder com- 
pounds of my system now working only two or three have inde- 
pendent reversing gears, and those against my advice. The 
intercepting valve was also first introduced by me, and although 
responsible for the adoption of these two devices, I consider them 
to be either injurious or useless.” 

Another, the leading expert in the practice of two and four- 
cylinder compounding, says: ‘When a starting valve apparatus 
is used it will, under circumstances, cause engines to lose more coal 
than compounding saves, Fuel economy depends upon good 
design of minor details in the cylinders, ports, clearance volumes, 
steam distribution, &c., that cannot ba expressed by formula 
because dependent on the individual skill of the designer. Judged 
by the work done, the fuur-cylinder compound saves still more fuel 
than the two-cylinder compound, subject to this condition of good 
design just noted, and to that [ may add it must be a simple 
machine, and not suffer from an intercepting valve.” 

The term ‘‘simple” means a simplicity corresponding to the 
simplicity of single-expansion engines, and not the complication in- 
volved by the duplication of all parts. Thus the other system, 
which [ qualified as ‘‘ modern,” effectively realises the condition 
of two-cylinder engine simplicity : One position for the cylinders, 
one integral engine balanced on one driving axle, one set of valve 
gears, one reversing gear, no intercepting valve. All these points 
are doubled in the French engines named, and with corresponding 
complication. The first arrangement of these two, rather than the 
second, would, it is interesting to remember, have been adopted in 
France some years before it was in the rest of Kurope, had the 
designs for the first regular series of ‘‘ Nord” compounds, pre- 
pared by Mr. A. De Glehn, been accepted, in 1889, by the ‘‘ Nord” 
engineers, for those designs largely anticipated the present simple- 
balanced compound system, Caleling Mr. Webb's subsequent 
arrangement for four-cylinder compounds, in having only one set 
of valve gears and no intercepting valve. This simple compound 
arrangement has since been justified in modern practice, and the 
fact of prepains it so early shows the clever intuition of the 
engineer who was so long responsible for the designs of engines 
built at Belfort. CR. K, 

August 28th, 





Srr,—I am much obliged to Mr. Charles R. King for his reply to 
my letter on this subject. 1 may at once say, however, that [ am 
still unconvinced. 

Mr. King’s remarks respecting the locomotive practice of the 
Italian State Railways seem to me to be not a little paradoxical. 
After telling us that the State ordered twenty consolidation 
Schmidt superheater engines, your correspondent proceeds to say : 

‘‘The claims of the Schmidt superheater people having been 
known to Italian railways for years past, I now courteously ask 
Mr. Brewer why the State, knowing these, has built or given 
orders for near upon a thousand two-cylinder and four-cylinder 
compounds, if this system is not more economical than the Schmidt 
locomotives’ My auswer to that is, why does the State adopt 
superheating at all, even to a small extent, if it is sure that com- 
pounding is more economical ? The fact that the Italian State is 
building only four-cylinder balanced saturated steam compounds 
for its heaviest and fastest express passenger traffic goes for 
nothing, if the State has never tried superheated steam locomo- 
tives on the same work. 

London, August 26th. F, W. BREWER. 

{We think this duel between Mr. King and Mr. Brewer might 
now come toenend. Both antagonists will find plenty to discuss 
in the articles on compounding which we are now publishing, and 
other articles on superheating which are to follow.—Ep. THE E.] 





SUPERHEATED STEAM IN THE PRESENCE OF WATER, 
Srr,— With reference to the leader in your issue of August 16th 
on ‘‘Superheated Steam,” | have not yet had the pleasure of read- 
ing Dr. Mellanby’s paper, but I might point out that superheated 
steam in the presence of water is quite a usual occurrence in con- 
densers, For example, ina ‘‘contratlo” condenser temperature and 
pressure readings often show the steam to be slightly superheated 
in the uppermost compartment, in which about half the steam is 
usually condensed. 
Hartlepool, August 26th. R. M. NEILSON, 





ROBERT FULTON AND THE CENTENARY OF STEAM 
NAVIGATION. 

Sir,—The following extract from the Times of September 24th, 
1823, may be of interest in connection with the able article on the 
above subject you published on August 16th. It quotes from ‘‘an 
interesting writer,” who says:—‘‘She had the most terrific 
appearance from other vessels which were navigating the river 
when she was making her passage. The first steamboat, as others 
yet do in America, used dry pine wood for fuel, which sends forth 
a column of ignited vapour many feet above the fire ; and when- 
ever the fire is stirred a galaxy of sparks flies off, which in the 
night has a very brilliant and beautiful appearance. This un- 
common light first attracted the crews of other vessels. Notwith- 
standing the wind and tide were adverse to its approach, they saw 
with astonishment that it was rapidly coming towards them, when 
it approached so near that the noise of the machinery and paddle: 
was heard the crews in some instances shrank beneath their decks 
from the terrible sight and left their vesse's to go on shore, whilst 
others prostrated themselves and besought Providence to protect 
them from the approaches of the horrible monster which was 
marching on the waters and lighting its path"by the fires which it 
vomited.” W. B. PALEY. 
Chelsea, August 26th. 





SHANGHAI-NANKING RAILWAY. 
S1r,—We noticed in your issue of the 21st June, on page 627, 
under the heading of ‘‘ Railway Matters,” an allusion to the pro- 
gress of the work on the Shanghai-Nanking Railway. The state- 
ment there made as to the progress of construction of this railway 
was somewhat inaccurate and misleading. We have recently 
heard from China that there is every prospect of the railway being 
opened to Chinkiang in October next, and to Nanking in January 
or February of next year. 
(FoR THE CONSULTING ENGINEERS) 
August 27th. LESLIE. 
[The statement was made on the authority of a consular report, 
and was based on the condition of the railway several months ago. 
—Ep. TuE E.] 








In connection with a recent explosion from a stop- 
valve at a colliery, the observations of the engineer surveyor-in- 
chief to the Board of Trade are to the effect that this was another 
case of the fracture of a cast iron stop-valve chest, due to water- 
hammer action in a pipe of a form which, although very common, 
constitutes a fruitful source of danger if an attempt be made to 
relieve the pipe of water previous to — the steam connection. 
It would appear that the partially-opened drain became choked 
and allowed condensed water to accumulate in the pipe. On the 
drain cock being opened more fully by the attendant, the water 
level in the vertical portion of the pipe fell until it reached 
the horizontal length, when a comparatively large surface of cool 





general opinion so — acquired throughout Europe. 
‘Although I was the first to introduce independent working of 
the reversing gears of the H.P, and L.P. cylinders, expressly to 











water was suddenly exposed to the steam, with the inevitable 
result of water-hammer action. 
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RAILWAY MATTERS. 


Tue Central London Railway has arranged a system 
of through booking with the Charing Cross, Euston, and Hampstead 
Railway. 

From Salonica 8600 tons of manganese, valued at 
£8800, were exported during 1906 to Servola, Liverpool, 
Marseilles, and Rotterdam, also 5600 tons of chrome, valued at 
£18,00€, 

Tur Gaceta of August 15th contains a copy of a 
decree granting the concession for the construction of an electric 
tramway in San Sebastian to the Compajiia del Tranvia de San 
Sebastian, 

AccoRDING to a contemporary, the average weight of a 
good four-ply rubber belt 7in. wide is 160z. per linear foot. The 
best rubber belting is made with 320z. duck, and then weighs 200z. 
per linear foot. 


Tue most pressing need of the State of Bahia is the 
extension of existing railway systems, to provide means of trans- 
port of produce from the interior of the State itself to the port of 
Bahia, and also to facilitate communication between that port and 
the adjoining inland States, which are dependent upon the port of 
Bahia in the matter of their imports and exports. 





Tur President of the Canadian Pacific Railway Com- 
pany, Sir Thomas Shaughnessy, is reported to have stated that his 
company is considering the substitution of electric for steam loco- 
motives for use on heavy gradients in British Columbia. Several 
t sts that have been made of late have proved entirely successful, 
and the company’s engineers are satisfied with the designs. 


Tue Italian State Railways have declined to take over 
the steamboat service on the lakes of north Italy. The country on 
these lakes is thickly peopled and very productive. On the other 
hand, they are to maintain steamer lines between Naples and 
Palermo. which is the quickest route to the larger part of Sicily, 
and another steamer line from Civita Vecchia, the port of Rome. 


Tux production of metallic cadmium, which has hitherto 
heen confined to Belgium and Silesia, has been undertaken by a 
chemical company cf Cleveland, Ohio, The ore of the Joplin 
district is stated to be richer in cadmium than the ore of Silesia, 
but under the conditions of zinc smelting in the United States it 
has not been considered worth while to attempt to save cadmium 
as a by-product. 

FreicHt trains on the Prussian State Railways have 
hitherto been limited to a prescribed number of ‘‘car axles,” 
for the various grades, curves, &c. The Minister in charge 
recently ordered three of the engineers to keep accurate records of 
the weights of cars and loads behind tenders during the month 
of July as data for prescribing tonnage instead of axles as the basis 
of the lira‘ts of trains, 


A rirm in Munich has built for the Bavarian State 
Railways a locomotive capable of hauling a train weighing 
165 tons at a speed of 93 miles an hour. This engine was tested 
July 1st and 2nd, and, it is said, maintained for a prolonged time 
a speed of 96 miles an hour, which is declared to be the greatest 
speed ever made in Europe by a steam locomotive. It is a four- 
cylinder compound with 6ft. drivers, and fitted with a superheater. 


AccorDING to the Railway Times, the Great Central 
Company has purchased 70 acres of land between the Great 
Northern and Midland Railway lines at Lincoln for the purpose 
of erecting a new goods warehouse, with sidings and a new double 
junction. There will be accommodation for 600 wagons, a large 
loading wharf, a dock for barge traffic on the river Witham, anda 
goods shed 54ft. high, fitted with all kinds of modern appliances 
and electric cranes. 


Tue Midland Railway Company, which three years ago 
constructed pick-up water troughs at Oakley, Loughborough, and 
Melton Mowbray, on the southern section of their main line, has 
recently decided similarly to equip the northern section of its 
system. By the completion of troughs which are in course of con- 
struction between Settle and Hawes Junction, the running of the 
Scottish expresses with but one intermediate stop between London 
and Carlisle will be rendered practicable. 


On Thursday, August 8th, the Select Committee of the 
House of Lords completed their consideration of the Newport Bill. 
Of the four Bills promoted, the Brecon and Merthyr Company’s 
scheme was withdrawn, whilst the Joint Bill of the Great Western, 
London and North-Western, and Rhymney Railway Companies was 
rejected. The Barry Bill was passed with conditions. The 
Newport Bill is practically condemned, as all the proposed rail ways 
intended to convey coal from the Sirhowy Valley tothe Alexandra 
Docks have been struck out. 


Tue Board of Trade Journal reports that H.M. Consul 
at Mexico City has forwarded extracts from the Merican Herald 
announcing a new ruling of the Mexican Railway Association, 
making the weight of a car load lot 15,000 kilos., instead of 
10.000 kilos, as at present. This new ruling will go into effect on 
lit September. The Hera/d points out that this ruling will have 
a great effect upon the freight traffic of the country, as it will be 
necessary for shippers to send 5000 kilos. more than at present, at 
one time, in order to get the advantage of car load freight rate on 
their consignments, 


THe Tramways Committee of the Wolverhampton 
Town Council have recommended that a tramway shall be con- 
structed from Queen-square v4 Worcester-street to Penn Fields on 
the Lorain system. Important public improvements are to be 
made in Queen-square, Victoria-street, and Worcester-street, and 
it is believed that there will be a great demand for a tram service. 
Application is to be :aade to the Board of Trade for consent to any 
alteration to the original plan as to turnouts and other matters. 
Tenders are to be invited for the construction of the permanent 
way. The estimated cost is set down at £18,300. 


Some statistics of considerable interest concerning the 
working of a large ‘‘ Atlantic” type balanced compound express 
locomotive of the Atchison, Topeka, and Santa Fé Railway have 
been recently made public by the builders of the engine. The 
engine was delivered on May 17th, 1904, and ran 144,927 miles to 
October 15th, 1906, when new tires were fitted. During this 
period of nearly two and a-half years the engine was only out of 
service for elevendays. After light repairs the engine commenced 
work again, and increased its mileage to 155,715, when an accident 
necessitated heavy repairs. Up to this date it is estimated that 
the cost of repairs, other than light shed repairs between trips, 
had only been £93. 


A THROUGH tramcar service between Leeds and Brad- 
ford isimminent. The trial car of the Bradford Corporation has 
done its work well, and now that the period of observation enforced 
by the Board of Trade has been completed satisfactorily the Tram- 
ways Committees of the two cities are negotiating for a permanent 
through service. The Board of Trade approva! is practically all 
that remains in the way of the establishment of this through ser- 
vice, and the settlement of this detail should be simply a formality. 
Che local papers say that in the probable event of an agreement 
being arrived at for the institution of such a service, the Cor- 
porations of Leeds and Bradford will each fit up twelve cars to 
meet the requirements of the different gauges in the two cities, 
and this will be sufficient to maintain a through service equal to 
tha‘ now in operation between Leeds and Stanningley, 


NOTES AND MEMORANDA. 


Low-GRaDE iron ores and impure graphite, says the 
Engineering and Mining Journal, have been smelted by electricity 
with success in Norway, the resulting pig iron being of very good 
quality. 


AccorDING to one authority, there appears to be some 
doubt whether the lamps known as osmium are made of osmium 
and tungsten. Tungsten is a curious metal and it is not very easy 
to get it to alloy, but it may alloy with osmium perfectly. 


Tur British Consul at Trieste, Austria, reports that 
several bauxite deposits have been discovered in Lesina, which is 
one of the islands in the Adriatic, forming part of the State of 
Dalmatia. New coal mines have recently been opened up in the 
same State. 


We hear that the French Navy Department is entering 
upon a general overhaul of the boilers of all warships fitted with 
vertical tubes, Several accidents to boilers of this type have 
rendered the step necessary. The jointing of the tubes is the 
source of weakness, danger beginning as soon as the temperature 
exceeds 600 or 650 deg. 


A HEAD of 1100ft. has been utilised in the hydro- 
electric plant on the Siagne River, in the Maritime Alps of 
Southern France. Pelton wheels are used to develop 4500 kilo- 
watts, and are supplied by penstocks brought down to the station 
almost vertically for a distance of over 3000ft. For assistance in 
regulating four-ton tly-wheels are mounted on the generator shafts. 


AccorDING to a contemporary, the short ends of arc 
lamp carbons may be joined together and utilised again. They 
should be cut square, and the ends should be coated with a cement 
formed of a mixture to a pasty consistency of potassium silicate 
and carbon dust, and then pressed together by hand. Carbon 
rods made in this way of a number of pieces are said to burn well 
on continuous or alternating current, and to be no more brittle than 
ordinary carbons. 


AccorpinG to the English Mechanic, in France a pro- 
cess of welding tubes by means of an oxygen-acetylene blow-pipe 
is coming into use, and bids fair to be adopted in this country and 
in America for small tubes. It is interesting to note what an 
extended use is being found for acetylene gas. It has been sug- 
gested, and many experimenters are testing the capabilities of 
a combination of acetylene gas and alcohol, which will produce 
a cheap fuel that will compete favourably in price with petrol. 


Swarts in the water mains of some districts in Chicago 
have been causing considerable trouble. Evidently these snails 
originally entered from the lake, and are now living in those 
pipes which have only a small flow through them. In many cases 
service pipes have been stopped up by the shells, which have be- 
come tightly wedged inside them. These service pipes have been 
pumped out by force pumps and the main fiushed through by fire 
hydrants. ‘In this way a large number of shells has been removed. 
Blow-off branches to the sewers and screens on the mains will 
be tried as remedies, 


Tue Niagara Falls Power Company now has available 
for power generation on the American side of the Niagara River 
two complete plants, with an aggregate capacity for an output of 
about 77,000 electrical horse-power, and a considerable reserve in 
power generating machinery, and on the Canadian side of the 
Niagara River a plant designed for a continuous output of 40,000 
electrical horse-power, one 10,000 horse-power generating unit 
being held in reserve. From the combined output of these plants 
about 95,000 electrical horse-power now are yielding revenue. It is 
expected that before the close of 1907 substantially all of the com- 
bined output of these plants will become revenue-producing. 


AccorDING to Iron Age a recent German invention is 
the Osram electric lamp, in which the ordinary carbon filament is 
replaced by fine wires of wolfram, by which means the inventor 
claims to reduce by 60 per cent. the power consumption of incan- 
descent lamps. A test continued at Charlottenburg for 1000 br.— 
the average life of the incandescent—showed an average loss of 
brilliancy of 6-3 per cent. for the 25 candle-power lamps and 3-6 
per cent. for those of 32 candle-power. Of 16 lamps tested, 11 
were still capable of use, being undamaged by the test, and con- 
tinued operation. This new lamp at present shares with the 
Osmium lamp the drawback that it can be used in only one position 

-hanging downward. 


AccorpinG to Le Genie Civil, a barrage has just been 
erected on the river Queis, in Upper Silesia, in order to avoid the 
disastrous effects of the sudden rises of this river. Part of the 
power which will be available is to be utilised for working a 
hydro-electric station. It is hoped that the revenue obtained from 
this station will partially compensate for the cost of the barrage. 
The volume of water which can be utilised is 35-3 x 106 cubic 
feet, the normal fall is about 100ft., and the height of the barrage 
is about 140ft. The station will contain five generating sets, each 
of 525-kilowatt capacity. The dynamo voltage will be 10,000. 
Energy will be supplied to towns and villages within a radius of 
about 30 miles at 1-9d. per unit for light and 0-69d. for power. 


A WELL-KNOWN cable firm gives the following method 
for approximately calculating the size of three-phuse conductors. 
Work out the total section of copper required for the same power 
and loss on the continuous-current two-wire system, and divide 
this total by three. This gives the sectional area per conductor, 
with a power factor of about -8. Areas of neutral conductors or 
common returns are usually taken as follows :—Three-wire system : 
Neutral conductor one-half to one-third the section of either outer, 
depending upon balancing effect of load. _Two-phase three-wire : 
Common return 1-41 times the section of either outer. Two-phase 
four-wire: All conductors same section. Three-phase four-wire 
neutral conductor: Practice varies from one-half the area of an 
outer to the same section as outer ; depending upon balancing 
effect of load. 


A very delicate indicator of the presence of hydrochloric 
acid gas in the atmosphere is metanil yellow. The popular name 
for this substance is ‘‘ dolly” cream dye, and it is used for giving 
curtains, &c., a creamy tint. The full scientific name is ‘the 
sodium salt of meta-amido-benzene- sulphonic acid-azo-diphenyl- 
amine.” Its value as a test for hydrochloric acid was accidentally 
discovered. At an alkali plant in the north of England something 
went wrong with the connections and hydrochloric acid escaped. 
Among the neighbours the fashion for ‘‘dolly ” cream prevailed at 
the time. They found that their curtains were changed from 
cream to a heliotrope tint. On investigating the circumstance the 
alkali inspector found the usefulness of this substance for testing 
the presence of hydrochloric acid. Free chlorine and sulphurous 
gases have no effect on its colour except to bleach it. 


Most instruments designed for the direct demonstra- 
tion of varying currents and potential differences depend on 
electro-magnetic action, or on the heating effect of the current. 
An electrostatic oscillograph has recently been constructed by 
E. Taylor Jones. A phosphor bronze strip is stretched between 
two copper plates, to one of which it is connected. If the plates 
are at different potentials the strip is attracted by one and 
repelled by the other. A small mirror is attached to the strip, 
and from it a beam of light is reflected on to a rotating mirror in 
the usual way. The period of the oscillations is obtained by 
comparing the electrometer curve with one obtained simul- 
taneously by means of a tuning fork. Experiments on circuits 
whose frequency could be calculated show that the instrument 





gives valuable measurements up to frequencies of 600 persecond, 








MISCELLANEA. 


Tue earliest authoritative instance of a windmill in 
England was one which existed at Bury St. Edmunds in 1191. 


Par chimney stack, at the Cornish town of St. Austell, 
was successfully thrown on Friday, August 23rd. The chimney 
was 260ft. high, contained 1,500,000 bricks, and was estimated to 
be 3000 tons in weight. 


Tse Admiralty have made a supplementary grant of 
over £20,000 to Chatham Dockyard for the current financial year 
for labour in carrying out works designed to reduce the tempera- 
ture of the magazines of battleships and cruisers. 


Fioops, believed to be the heaviest for many years, 
are reported from Central Japan. The train service is interrupted, 
and some villages are completely submerged. The extent of 
the damage is not known, but it is expected that it will be very 
heavy. 


Ir has been decided that, as the reserve gun mountings 
for his Majesty’s torpedo boat destroyers carried in depét ships 
are provided with fighting positions, the necessary proportion of 
spare parts which are not usually carried in dep6t ships are to be 
provided for these mountings. 


THE long-pending scheme for cutting a canal between 
New York and Boston, which would considerably shorten the dis- 
tance by water between those two cities, will, it is stated, soon be 
be taken in hand, in spite of the opposition of the railway com-- 
panies. The canal will take three years to make. 


Ir is reported that the recent trials of the German 
military dirigible balloon were not so satisfactory as was stated, 
and it is added that. the proof is that in October Germany is going to 
construct a new dirigible balloon of greater volume, carrying a 
device to ensure stability, which the first balloon did not have, and 
a more powerful motor. 


WE are informed that the Institution of Automobile 
Engineers has been incorporated, and its official title is now 
the Incorporated Institution of Automobile Engineers. The certi- 
ficate of incorporation is dated the 17th day of July, and the 
licence of the Board of Trade bas been obtained for the omission 
of the word “ limited.” 


On Saturday, August 24th, a dynamite works at 
Sobrante, a small place in Southern California, exploded, and 
practically wrecked the town. Several people were kilied and 130 
injured. Two neighbouring villages suffered extensively, and 
scores of towns in the vicinity felt the shock, the inhabitants 
believing that an earthquake had occurred. 


Wit a view to improving the wireless telegraphy 
work in ships of the ‘‘ scout” class, it has been approved for each 
vessel of this class to carry an officer who has been through a six 
weeks’ course in wireless telegraphy in the Vernon. This course 
will be for gunners (T.) who are to be appointed to scouts, or who 
can be spared from these vessels to attend the course. 


On August Ist a power plant, situated at the mouth of 
the Chignecto mines in Nova Scotia, was formally opened. This 
plant consists of an 800 horse-power engine and an alternating 
generator of 100 kilowatt capacity. The power generated will 
be transmitted to Amherst, where no doubt it will be found of con- 
siderable value in the industrial development of the city. 


AccorpinG to a recent Census Bureau Bulletin, the 
total value of the metal-working machinery manufactured in the 
United States during 1906 was £6,481,753, an increase of 
£1,534,172, or 31 per cent. over the value of the product for 1900. 
By ‘metal working machinery” is meant power - operated 
machinery for the working of metals, including the parts and small 
tools required for the operation of the same. Machines and tools 
used in hand trades are not included. 


Tue French Government have approved the use 
of submarine signalling, and have ordered submarine signal bells 
actuated by pneumatic power to be placed at the ends of the piers 
at Calais, Boulogne, and Havre, and a submarine signal buoy to be 
placed for trial off Havre. A submarine signal bell has been fitted 
to the Sandette lightship, off Dunkirk, for some time. When 
these bells are working there will be practically a continuous system 
of submarine signals from Havre to the Elbe. 


Some interesting figures are given in a census of the 
motor cars of the United Kingdom recently published in the 
Autocar. The total number of motor vehicles of all kinds, includ- 
ing cycles, which are licensed in the United Kingdom is 119,618, 
of which 61,617 are pleasure cars, 4124 are commercial and heavy 
motors, and 53,877 are motor cycles. These figures show that 
nearly 16,000 more pleasure cars were registered in 1907 than in 
1906. There are altogether 205,606 driving licences in operation. 


A SETfLEMENT has been arrived at in the agitation 
which has been going on for some months past with the colliery 
engine-keepers of Scotland. After protracted negotiations, the 
employers have made certain concessions bringing a large body of 
the winding enginemen from a twelve hours shift down to an eight, 
nine, and ten hours shift. _A permanent advisory board has also 
to be appvuinted of five or six members from each side to consider 
cases which will not be provided for by the scale which has been 
arranged. 


Ir has lately been discovered that there exist consider- 
able quantities of monazite gravel along the course of the Parahyba 
River, in the interior of the State of Bahia. The discovery in 
question was made by some Brazilians who have secured from the 
State a concession for exploiting their discovery. These con- 
cess:onnaires have erected a plant for concentrating the gravel at 
the places where it is found, and it is anticipated that the process 
in question, if successful, will have the effect of revolutionising the 
trade in monazite. 


Tue French Post-office administration has been carry- 
ing out a series of wireless telegraph trials, with the result that an 
Inter-Ministerial Technical Commission has been appointed by the 
French Minister of Public Works to organise the whole system of 
wireless telegrapby in all its branches, including construction and 
operation. Itis expected that this Commission will be able to 
arrive at results that will give France a very complete and pro- 
perly co-ordinated service of wireless telegraphy for land and sea 
service, both in peace and war. 


Ir was notified at Portsmouth on Wednesday, August 
21st, that the Admiralty had approved of the plans for the con- 
struction of a new lock at the Dockyard. It will be 850ft. long 
and 110ft. wide, and entering at what is now the c aling point, 
will take in part of No, 3 basin, and so run direct into No. 5 basin. 
A large mud bank opposite the proposed entrance is to be dredged. 
The work, which will be commenced shortly, will cost about a 
million of money. Ships of the Dreadnought class cannot pass 
through any of the existing locks at Portsmouth. 


As an illustration showing to what a small degree 
speed really enters into the question of safety, in a return of fatal 
accidents upon the highways recently furnished to the House of 
Commons by the Home Secretary it appears that twenty-four 

ple were killed in 1905 by traction engines and steam rollers 
and twenty-three in 1906. Having regard to the limited number 
of these vehicles upon the roads and the small mileage they 
traverse, it will be found, it is said, that the death-rate per 10,000 
miles travelled is greatly in excess of the corresponding figure for 
motor cars. 
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&@ In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
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that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
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REPLIES. 
F. 8. M. M. (Dublin).—See answer to “C. F. 8” in last issue. 
J. H. W.—An absolutely definite answer to your question is impossible. 


Much depends upon the conditions, But it has been over and over 
again observed that the running cf traing gets ste:dier as the speed 
increases, and your second proposition is more nearly correct than the 
former. It may be remarked that theory supports observation in this 
case, 

G. E. 8. (Liverpool).—The fact of your friend having knocked a band 
hammer through a steim boiler is by 10 means exceptional. In a 
recent explosion the boiler plates, on examination, proved to be little 
more than 1-64in. thick where they rested on the brickwork, and boiler 
inspectors not infrequent y find plates in similar conditions, the boilers 
having been working only a few days previously. 

C. A. T.—The first s‘ep is to ascertain that no one els? has a patent for 
the same fo-m of coupling. This you can only do by examination of 
previous patent specifications, or, in the first place, by examining the 
Abstract» of vatents. These may be filei at your public lib:ary. 
Having satisfied yourself that the invention has not been anticipated, 
you can take out for one guinea a provisional specification, which will 
give you protection for nine months. You will then be in a pusition 
to sh: w your designs to the managers of railway companies. As you 
will cee, the process is loug and difficult, the satisfactory result very 
problematica’. Hundre’s of railway couplings have been patented in 
the last ten years. Only those on which much money was spent in 
experiments Lave found any measure of success. If you like to teil us, 
in confidence, the outline of your invention we may be able to give 
you useful advice. 








MEETINGS NEXT WEEK. 





Tax Jonior InsTITUTION oF ENGINEERS.—Saturday, September 7th, 


at3pm. Visit the Works of the Metropolitan Water Board at Hampton- 
on-Thames. 

THe Institution oF CiviL ENGINEERS: NEWCASTLE-UPON-TYNE Asso- 
CIATION OF STUDENTS.-Wednesday, September 4th. Visit to the Sewage 


Disposal Works, Puolic Abattoirs, &., at Morpeth. 








DEATH. 


On the 18th inst., ALPXANDER Grarron, of Vulean Works, and 14, 
Cardington-road, Bedford. 
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Accidents on the Railways of the United 
Kingdom. 


THE annual report to the Secretary of the Board 
of Trade by Sir Herbert Jekyll upon the accidents 
that have occurred on the railways of the United 
Kingdom during the year 1906 has just been made 
public in the shape of a Blue-book, which contains 
thousands of figures and is very dry reading. We 
find that 1169 persons were killed and 7212 injured 
by accidents due to the running of trains or the 
movement of vehicles. The average figures for the 
previous ten years were 1144 and 6631 respectively. 
The past year was again remarkable for the number 
of fatalities to passengers in train accidents; more, 
indeed, were killed in this way than in any year 
since 1889; but it is to be observed that 56 out of 
a total of 58 deaths of passengers were attributable 
to three accidents, viz., one collision and two derail- 
ments of trains. The numbers of railway servants 
killed and injured in train accidents were 13 and 
140 respectively. The corresponding averages for 
the previous thirty years were 12 killed and 127 
injured. 

Figures such as the foregoing are of no particular 
value when taken alone. The question of interest 
is whether accidents can or cavnot be diminished 
in number and severity; and these annual reports 
are of much or little value in proportion to 
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| encourage the hope that much may yet be gained. 
' The numbers are so small that it is hard to see how 


the help which they give us in answering 
the question. No doubt some “accidents” were 
and some were not preventable; and, again, 
for some the railway companies, and for others the 
victims were responsible. Under this latter category 
may be classed 274 trespassers killed and 92 
injured, and 181 deaths of suicides. Again, 520 
persons were hurt by the closing of carriage doors, 
most probably by their own fault. More doubtful 
are 16 deaths and 65 injuries incurred when enter- 
ing trains, and 9 deaths and 125 injuries when 
getting out of trains. It does not seem probable 
tbat anything more can be done by the railway 
companies to protect people against themselves. 
When we turn to the accidents for which the rail- 
way companies were responsible, we find little to 


improvement can be effected so long as human 
nature remains what it is. We give the figures, 


of 


on the point at issue. They show the causes 
of 


35 train accidents, concerning which Board 
Trade inquiries have been held :—Failures of 
couplings, 3; defective maintenance of road or 
works, 2; defective construction of rolling stock, 
2; defective construction of road or works, 1; 
insufficient brake power, 1; insufficient or in- 
adequately enforced regulations, 4; defective system 
of signalling, 1; negligence, want of care, and 
mistakes on the part of servants of the railway 
companies, 25; excessive speed, having regard 
to engine, road, or other circumstances, 8 ; 
foggy weather, 4; other or doubtful causes,6. Now 
the train mileage for 1906 reached the enor- 
mous total of 414,235.244, and yet we see that 
so excellent was the road that only two accidents 
could be attributed to defects in the permanent 
way. Is it likely, nay, is it possible, to eliminate 
this minute percentage of imtperfections? As far 
as defective construction was concerned the figures 
are yet more satisfactory, for only one accident 
could te attributed to that cause. 

But leaving passengers out of consideration for a— 
moment, let us see how the case stands for railway 
companies’ servants—the men who work the trafiic. 
From time to time an outcry has been raised, and 
the help of Parliament has been invoked, to reduce 
the risks run by shunters and train men. That the 
appeal to the public has little basis of fact is well 
known to those behind the scenes. The report 
before us confirms this view. In 1906 the propor- 
tion of casualties to the total number of men 
exposed to danger was 1 in 71, which, though 
slightly better than 1 in 70, the average of the ten 
years ending with 1905, is much worse than 1 in 81, 
the proportion for 1905. The higher proportion of 
accidents in 1906 may, however, be partly accounted 
for by increased vigilance on the part of the railway 
companies in obtaining information with regard to 
reportable accidents and in reporting them to the 
Board. How many of these accidents could have 
been prevented either by the railway companies, or 
the servants, or both? We find the reply in the 
report. Analysis of the casualties in 1906 shows 
that outof every 100, 57 were due to misadventure, 
32 to want of caution or misconduct on the part of 
the injured persons, and 6 to want of caution or 
breach of rules on the part of the servants, leaving 
only 5 attributable to preventable causes. Un- 
fortunately, it is not easy to find out what the pre- 
ventable causes were. The probability is that they 
vary from year to year. When an accident of any 
particular type takes place, an inquiry is held by the 
railway company concerned, independently or in 
conjunction with the Board of Trade inquiry, and 
precautions are at once taken to prevent its 
recurrence. The result of this vigilance is that 
the preventable risks run by passengers and 
servants diminish year by year. Take, for example, 
collisions and derailments. In 1876, with a train 
mileage of 215,700,000, there was i in 458,961. 
Last year the train mileage had risen to nearly 
double—namely, 414,235,000—and the collisions 
and derailments were only 1 in 1,733,000 miles 
—an improvement representing 22 per cent. on tbe 
average of thirty years. In one respect it would 
seem that improvement is not only desirable but 
practicable. We refer to the risks run in the 
marshalling of goods trains when shunting work 
has to be done in crowded yards. It is by no 
means easy to get at all the facts. Various injuries 
no doubt occur which are too trifling to demand a 
Board of Trade inquiry; but we have, nevertheless, 
a good deal of information. Thus, last year there 
were 581 coupling accidents. Three men were 
killed and 264 injured while coupling with the pole ; 
two were killed and 66 injured while working without 
the pole; four werekilled and 241 injured while using 
screw couplings, and one man was injured with auto- 
matic couplers. In examining these figures it must be 
kept in mind that the use of the pole is all but 
universal; otherwise it might be assumed that the 
pole increased instead of diminished risks, whereas 
the contrary is the case in a very remarkable degree. 
How far the casualties which occur are preventable 
may be estimated by considering that the greater 
number of accidents caused when the pole is not 
used are squeezes between buffers. The rest are 
brought about by the shunter endeavouring to get 
from between the wagons, and being run over. 
With the pole the first risk is eliminated, but men 
are knocked down and lose their feet or their legs 
because they run alongside moving wagons, and 
trip, or get caught by some projection. It is not 
too much to say that it is indisputable that no 
accident could occur if the wagons were at rest 
when the pole was being used. In other words, 
the risk is due to coupling and uncoupling vehicles 
in motion, and the pole has, no doubt, introduced 
a special risk of its own, because it has rendered 
possible the coupling or uncoupling of wagons in 





because they are highly instructive in their bearing 





motion, the doing of which without the pole is, if 








































































216 


THE ENGINEER 


Avaust 30, 1907 








not impossible, at least so dangerous that very few 
shunters would run the risk of balancing across a 
buffer or wagon head to doit. This coupling and 
uncoupling while a train is in motion is quite un- 
necessary. One railway company, at all events, has 
issued instructions that the pole must not be used 
until the wagons have come together, and no 
doubt, in this way good will be done. 

The more carefully the report is examined the 
more amazing does the safety of our railways ap- 
pear. When a great railway accident occurs we stand 
appalled, and yet the number killed in the most 
destructive accidents is infinitesimal when com- 
pared with the number carried in safety. Let us 
try and convey some conception of the facts to our 
readers. It has been estimated that the total 
population of the globe is about thirteen hundred 
tmaillions. Now in 1906 there were made twelve 
hundred and foity millions of passenger journeys; 
that is to say, nearly the whole population of the 
world made each one railway journey, and of this 
vast multitude only 108 were killed. It is not 
remarkable that the most optimistic regard any 
further reduction of risks as a matter of extreme 
difficulty. The material elements — machinery, road, 
vehicles, signals, and such like—contribute very 
little by their failure to the causation of casualties. 
Still they admit of certain possible improvements. 
But the human element appears to be incorrigible. 
Unnecessary risks will be taken. Moments of mental 
aberration will occur. These are the things which 
no railway company can control, and it is in them 
we find at once the most potent and the most 
irremovable cause of disasters on our railways. 


Commercial Agents, 


Tat the present system of appointing com- 
mercial attachés and commercial agents is unsatis- 
factory has been widely felt. Gentlemen of high 
character and ability have been attached in this 
character to various British Embassies and Lega- 
tions for some little while. The fruits of their 
activities have been negligible. Possibly because 
the admitted abilities they did possess, while admir- 
able as credentials for the diplomatic service, did 
not exactly fit them for special work of this nature. 
The idea, of course, was borrowed from the system 
of naval and military attachés, but adopted in a 
perfunctory manner. No matter what the scholastic 
career, no matter how great the linguistic capabili- 
ties, no matter how great the family claims for a 
post in the closest and most zealously preserved of 
all professions, the diplomatic service, no Secretary 
of State for Foreign Affairs would have considered 
for a moment the possibility of appointing a 
civilian as naval or military attaché. We doubt, 
however, whether technical training, or skill, or 
practical knowledge of manufacturing conditions 
have been considered in the past in the selection of 
commercial attachés. Yet, while family influence, 
scholastic ability, and gentlemanly bearing are the 
necessary credentials for a secretary at an embassy, 
these qualities, even when combined with literary 
and statistical ability, do not suffice for a com- 
mercial attaché, who should be useful rather than 
ornamental. It may be that the changes fore- 
shadowed in a report prepared by Sir Eldon Gorst 
and Mr. Llewellyn Smith, will be accompanied 
by a change in the method of selection. 

These proposed changes are all calculated to make 
for good. In place of the existing system of resi- 
deat commercial attachés in European capitals, it is 
recommended that—save for Sir H. A. Lee, who 
holds the dual position of Commercial Attaché and 
Resident British Director of the Suez Company 
in Paris—all should have their headquarters in 
London, and “divide their time between special 
investigations abroad, particularly in districts of 
interest to British manufacturers, work in the 
Board of Trade, or the Commercial Department of 
the Foreign-office, and visits to manufacturing 
districts in the United Kingdom.” This would not 
involve much in the way of increased difficulties 
in travelling, while the value of the inquiries con- 
ducted would be greatly enhanced. Further, the 
periodic visits to British manufacturing centres 
would have appreciable advantages. Commercial 
attachés at more distant posts “where special 
qualifications other than commercial are the chief 
requirements ” would “continue to have their head- 
quarters in those countries,’ but ‘‘be relieved as 
far as possible of the current commercial work at 
the Embassies or Legations‘” and “be required to 
move about freely within their districts, and to pay 
periodical visits of duty to the principal centres of 
industry in this country, and to the departments 
charged with commercial matters.”’ 

All this is good as far as it goes. But it does not 
go far enough. Adverting again to the parallel case 
of the military attaché, no one would attempt to 
persuade his Majesty’s Secretary of State for War 





that an attaché selected from other than the mili- 
tary service could be converted into a useful mem- 
ber of the diplomatic body by being attached for a 
few months in each year to a regiment of the 
regular army. Initia! qualifications of a technical 
kind call for consideration in the commercial service 
of the State. The few hours passed in the engineer- 
ing workshops of a public school, followed even by 
brilliant work in the Cavendish Laboratories at 
Cambridge, would scarcely fit a man to report in an 
adequate or exhaustive manner upon the electro- 
chemical industries of Germany, or upon single- 
phase railways in the United States. The addition 
of “ visits of manufacturing districts in the United 
Kingdom” would not appreciably enhance the value 
of such an official. The obvious remedy consists in 
the selection of commercial attachés specially 
chosen on account of some years of experience in 
this or that of our staple industries. Of course, 
the work would be thoroughly sectionalised, the 
shoemaker always sticking to his last; the attaché 
from the shipyard would not be concerned with 
textile industries. Why should not the Board of 
Trade and the Foreign-office invite the leading 
scientific institutions and associations of manu- 
facturers to submit a number of names of suitable 
candidates from which a final selection could be 
made? Thus the Iron and Steel Institute might 
ascertain the names of its members who would like 
to undertake such duties, and submit a list of candi- 
dates approved by its Council. Similarly the Insti- 
tutions of Civil, of Electrical, and Mechanical 
Engineers could submit their lists of men skilled in 
railway or dock construction, or acquainted with 
this or the other branch of industry. The Society 
of Chemical Industry, on the one hand, could 
nominate chemists, and the Royal Sanitary Institute 
nominate those acquainted with the numerous 
problems of hygiene. The final selections from the 
respective nominations would be made by the 
Foreign-office and the Board of Trade. We are 
living in an age of specialisation, and we can only 
lock for success from any system of commercial 
attachéships when the man who starts on a tour of 
investigation has something more than a superficial 
knowledge—at present we have no guarantee that 
even this minimum is possessed—of the subject 
upon which he is to report. Without special selec- 


tion a mere shifting of headquarters becomes the 
substitution of one grade of inefficiency for another 
only imperceptibly less useless. 


The Washing of Concrete Aggregates. 


One of the most important factors in the making 
of good concrete is the character of the aggregate— 
we mean by the word “aggregate ” in this connec- 
tion both the sand and the gravel or other large 
material with which the cement is mixed. Unless 
the aggregate is suitably proportioned no amount 
of care in the mixing of the mass may save the 
result from failure in many instances. More 
especially is this the case when concrete is exposed 
to the action of sea water. Engineers in these 
days are accustomed to pay careful attention to the 
quality and composition of the Portland cement 
they use in their works, and, in recent years, the 
normal standard of quality of cement in this 
country has been considerably raised. Most of the 
Portland cement now manufactured by firms of 
repute in the United Kingdom is of good quality, 
and generally suitable for the purposes to which it 
has to be applied. The same amount of care is not 
always bestowed in selecting and examining the 
aggregate. Some engineers seem to think that any 
mixture of sand with gravel, shingle, broken stone, 
or whatever else by way of larger aggregate is 
available will do, and often enough we see concrete 
being mixed with such a small percentage of sandy 
material in it that the resultant mortar is patently 
insufficient to fill satisfactorily the voids between 
the larger masses. The result isa more or less 
porous concrete, and the evils attending the use of 
such in sea work are well known. We have seen 
case after case of the disintegration of cement con- 
crete in sea water attributable to nothing else but 
porosity. Such failures are most often met with 
in concrete placed between high and low water 
marks; in euch positions there is more or less com- 
plete uncovering of the concrete mass by the water 
at each ebb tide, and on the flood an entirely new 
volume of sea water is forced into the porous mass, 
ready to continue the chemical action between the 
lime and other ingredients of the cement and the 
magnesium salts of the water. In the case of con- 
crete permanently submerged this continuous re- 
placement of water does not occur, or, at any rate, 
is less rapid, and the material, in consequence, 
frequently suffers to a less degree. 

Engineers are accustomed to specify as one of 
their requirements that the sand or other aggregate 
for concrete shall be washed if required. Washing 





is very well in its way, and often quite necessary, 
but we venture to think it is frequently overdone. 
Usually it is clay or other argillaceous matter which 
it is desired to remove by washing. Clay, if present 
in the aggregate, serves to form a thin film of inert 
material around the particles of the aggregate, which 
effectually prevents the cement from coming into 
proper contact with and adhering to them. For 
this reason clay is to be carefully avoided, or, if 
present in the material, carefully removed. At the 
same time, it is just as well to point out that the 
presence of argillaceous substance has little or no 
chemical effect on the concrete. In washing sand or 
gravel it frequently happens that the finer particles 
of sharp sand, which areso valuable in filling the voids 
between the larger grains, and are a most desirable 
ingredient of the mortar, are carried away by the 
running water with the clay and other impalpable 
materials in suspension. The result is often a 
porous concrete, unless an increased proportion of 
cement is used to fill the voids, which otherwise 
would have been occupied by the sand. 

In most cases it is sufficient, in order to remove 
argillaceous, or earthy, material from a mass of 
sand, to place it in shallow troughs or tanks, well 
covered with water, and to stir up the mixture, 
allowing the water to flow off, as soon as the 
heavier siliceous particles have settled, carrying 
with it the argillaceous and earthy matter in sus- 
pension. The washing of sand in rapidly running 
water almost invariably results in the loss of a 
serious proportion of the finer siliceous particles, 
and should only be resorted to when precautions to 
trap these particles are taken. Those responsible 
for the selection of materials for concrete should 
satisfy themselves before ordering the aggregate to 
be washed, first, that argillaceous, or earthy, 
matter is present to an injurious degree; and, 
secondly, that the method of washing is such that 
the smaller particles of sharp sand are not removed 
thereby. Briefly it seems to us desirable that 
analysis should be made of the aggregate or at any 
rate of the finer portion of it before washing is 
specified. There are not wanting many instances 
where absolutely unwashed aggregates have been 
used with perfect success, and it is to be deplored 
that a regular formula or form of contract should 
result in expense which might be avoided by timely 
expert examination. It seems to us that the 
matter is one worth the consideration of engineers 
accustomed to carry out work in cement concrete, 
and we shall be glad to afford space in our columns 
for the discussion of the questions we have raised. 


The Shipbuilders’ Strike. 


Tue trouble in the shipbuilding trade is—for the 
time being, at any rate—at an end. A conference 
between the representatives of the Shipbuilders’ 
Employers’ Federation and of the Boilermakers 
and Iron and Steel Shipbuilders’ Society was held 
at Edinburgh on Friday last, and, after a compara- 
tively short debate, an agreement, entirely consonant 
with the wishes of the employers, was signed by the 
represeptatives ofthe union. The principal terms of 
this document, which are short, but to the point, 
run as follows :—(1) No stoppage of work shall take 
place on any question pend ng the discussicn of the 
question in the following manner, viz. :—(a) In the 
yard or place where the dispute arises; (}) failing 
settlement then, by the local employers’ association 
aud the responsible local representatives of the 
society in local conference ; (c) if necessary, by the 
executive board of the federation and the executive 
council of the society. (2) There shall be no inter- 
ference with the working of such overtime as may 
be necessary pending an agreement on the subject 
between the federation and the society. (3) 
Journeymen shall not be penalised by the society 
in any way for carrying out their engagements 
with their employers during their apprenticeship. 
It was further agreed that the union retired from 
its position with regard to the immediate cause of 
the dispute—the employment of apprentices at the 
Walker shipyard—that all men should resume work 
on the Monday following, and that the signatories 
to the agreement, among whom were the president 
and secretary of the Boilermakers’ Society, consented 
to do their utmost to secure confirmation by the 
society of these terms. Under these conditions the 
Employers’ Federation withdrew its notices, and 
work was resumed much as usual on Monday morn- 
ing. There remains to mention one clause which 
is of more importance than those already quoted, as 
its results are likely to be larger. It specifies that 
“ conferences between the federation and the society 
shall be forthwith held in order to arrive ut a per- 
manent agreement for ensuring that no extreme 
measures shall be resorted to on either side without 
first having full discussion of the question at issue.” 
The larger agreement in view will no doubt follow 
the lines of that between the Engineering Em- 
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ployers’ Federation and the Amalgamated Society, 
which has now been endorsed by the branches of 
that society, and in view of the readiness with 
which the Boilermakers’ Society has met the desires 
of the employers on the present occasion, it is not 
too much to hope that a satisfactory conclusion will 
be reached without much difficulty. The firm 
attitude of the federation will conduce to this very 
desirable end; but it is clear that a more concilia- 
tory spirit is becoming manifest in one of the trades 
union which was in the past as troublesome as it 
was powerful. We are firmly convinced that per- 
manent industrial peace is brought nearer by every 
agreement like these, that recognise the mutual 
rights of employers and men, and we look forward 
to the day when they shall exist in all trades ade- 
quately represented by unions. 


An International Tube Syndicate. 


Tue question of establishing an international 
syndicate for the regulation of the export trade in 
tubes is now engaging the attention of iron and steel 
circles, and it is highly probable that the British 
tube makers will shortly be confronted with a 
definite offer by the German Tube Syndicate to 
bring about an international export convention 
dealing with tubes much as rails are dealt with in 
the Rail Syndicate. The question, then, arises as to 
whether any such arrangement would be of advan- 
tage to the tube makers in this country. The ex- 
perience gained from the working of the Interna- 
tional Rail Syndicate should act as a warning. The 
rail agreement tied the hands of British producers 
at first, and it reduced their proportionate share in 
the trade of the world, whereas the convention 
strengthened the position of the German rail rolling 
mills, and gave them a larger participation in the 
aggregate consumption in international markets. In- 
deed, the Rail Syndicate seems to have so largely 
fortified foreign and amongst them British rail makers 
that British firms have apparently been glad, if they 
have not almost felt compelled, to agree to a re- 
newal for a fresh period of five years. Are the tube 
makers in Great Britain going to emulate this 
example? Theydominate the international position, 
taking both wrought and cast tubes and pipes into 
consideration, to a far greater extent than the 
British rail rolling mills prior to the conclusion of 
the Rail Convention in 1904. The total exports of 
tubes and pipes from the United Kingdom in 1906 
amounted to 295,000 tons as compared with 
218,000 tons in the preceding year, and the quan- 
tity sent out of the country in the first seven months 
of the present year shows a further increase. Oa 
the other hand, the exports from Germany in 1906 
were 72,000 tons as against 73,000 tone in 1905, 
and the advance in the first seven months of 1907 
has been less than in the case of the British ex- 
ports. The exports from the United States in 1906 
reached 142,000 tons, the figures for the previous 
year not being shown separately, and in the eleven 
months ended with May, 1907, the quantity ex- 
ported was considerably less than in the equivalent 
period of the preceding financial year. These 
statistics demonstrate that the exports from the 
United Kingdom are largely in excess of the com- 
bined exports of the United States and Germany, 
end they are also much superior to the aggregate of 
those two countries when supplemented by the 
figures for France and Belgium. In the circum- 
stances it would appear to be injudicious for the 
British tube makers to enter into an interhational 
arrangement which would probably weaken their 
position eventually and strengthen that of their 
foreign rivals. It is far preferable to have inter- 
national competition than to conclude an agreement 
which, as shown by the working of the Rail Syndi- 
cate, assists in building up the trade of other 
countries, and finally results in a situation from 
which extrication is exceedingly difficult. 








LITERATURE. 


The Port of London and the Thames Barrage. london: 
Swan Sonnenschein and Co. 

A Quarto volume containing 187 pages and a large num- 
ber of plans and illustrations has been issued by the 
Thames Barrage Committee. This book is stated on the 
title page to “ comprise independent studies and investi- 
gations by the engineer to the Thames Barrage Com- 
inittee, T. W. Barker, M. Inst. C.E.,” and also contributions 
from Mr. C. J. Dibdin, Vice-president of the Society of 
Analysts; Mr. E. T. Hennel, M. Inst.C.E.; Mr. Clayton 
Beadle, F.R. Met. Society; and Mr. D. Urquhart, of the 
Thames Ironworks. 

_ The Committee formed in 1903 to promote a public 
‘inquiry into the proposal for constructing a barrage and 
lock across the Thames at Gravesend for the purpose of 
‘converting the whole of the lower river into a fresh 
water lake,” having failed to attain its main object, has 
instituted a series of expert inquiries and studies into 
the various questions which have arisen and are in- 





volved in the barrage proposal. In publishing the book 
now under notice the Committee claims that they are 
fulfilling a public duty by supplying information, not 
otherwise accessible, which should be of interest not 
only to those who are directly affected by the trade of 
the river, but also to all who wish to see the leading 
port of the world maintain its position, and, if possible, 
to improve it. 

Whether the construction of the proposed barrage 
would result in any such consequences is a matter about 
which there must be very considerable difference of 
opinion; but credit must be given to the author of the 
book for his very diligent researches, the fair way in 
which he states the advantages which he thinks will be 
gained, and the enormous difficulties that will be met 
with, and have to be overcome in carrying out the work. 

It is unnecessary to describe in any detail the proposal 
to canalise the Thames, as we have previously fully dealt 
with the matter, but, broadly stated, it is proposed to 
construct a concrete barrage across the Thames at 
Gravesend, the foundation resting on the chalk, and the 
top carried 6ft. above the highest known tide. Onthe upper 
surface is to be a roadway 100ft. wide, and in the base 
are to be tunnels for a road and railway. In the dam are 
to be constructed six locks of varying sizes, the longest 
being 1000ft. long and 120ft. wide; and the smallest 500ft. 
by 65ft.; the sills having a depth of 35ft. at L.W.O.S. 
Sixty sluices for letting off flood and surplus water are to 
be constructed on either side of the locks. It is esti- 
mated that the cost of the work would amount to five 
and three-quarter millions; and that it would take three 
years to complete. Of this estimate, construction, 
parliamentary and engineering charges, are put at 
£2,841,600 ; land and compensation, £980,000 ; cost of 
strengthening river walls and erecting pumps for lifting 
the water off the low land bordering the river, £1,265,700. 

The author admits that the item for law and compen- 
sation is a speculative one; and that this is an unknown 
quantity would at once be admitted by any one who has 
been concerned in river improvements, where the rights 
of frontagers and others having riparian rights have to be 
compensated for real or imaginary injury, and that it 
may assume proportions of which no forecast can be 
made. The amount which had to be paid for compen- 
sation and the accommodation works that had to be 
carried out in the construction of the Manchester Ship 
Canal is a case in point. 

It may be admitted that it is quite possible to con- 
struct a barrage and locks across the Thames; that a 
reasonable estimate could be made of the cost of con- 
struction ; that it might be of advantage to the 
navigation, although as to this there would be very great 
difference of opinion; but the great unknown quantity is 
as to the effect of holding up the water between Tedding- 
ton and Gravesend, a distance of 46 miles, at the 
permanent level of high water, on the sanitary condition 
of the district, and also on the low land bordering the 
river, which covers an area put by the author at 26 
square miles, being, roughly speaking, at a level of 6ft. 
to 8ft. below high-water level, and which now is pro- 
tected from inundations by 150 miles of banks; and also 
the gravest problem of all, the effect on the river and 
estuary below the barrage by the withdrawal of the 
immense volume of tidal water that now flows up and 
down the river twice every day. 

The first difficulty is dealt lightly with by the author 
of this scheme, but anyone who has visited Holland in 
the summer-time, when the navigation is dealt with in 
the canalised rivers passing through the towns, would 
hardly consider it desirable that such a state of things as 
is to be found there should be reproduced through the 
heart of London and its suburbs. The second difficulty 
the author meets by the construction of side drains and 
the adoption of pumping. 

It is admitted that with regard to the estuary that 
there is no parallel caseon whichto form an opinion, but 
the author quotes the dam made across the Charles 
River at Boston, U.S.A. This, however, has no analogy 
to the Thames. The water has been held up in this 
river principally for the purpose of ornamentation. The 
shipping that frequents the Charles River is small and 
insignificant, and the problem of drowning low-lying land 
similar to that on the Thames does not arise. The case 
of the Witham at Boston, also quoted, is still more 
inappropriate. The author says: “The tidal river at 
Boston has also been closed by the grand sluice, and no 
silting below it has followed.” If the author had referred 
to the paper on the Witham reported in the twenty-eighth 
volume of the “ Minutes of Proceedings” of the Institu- 
tion of Civil Engineers, he would find that, in place of no 
silting occurring below the dam, as he states, in dry 
seasons silt used to accumulate, sometimes to the depth 
of 11ft., sufficient to prevent the neap tides reaching the 
quays of the town; and that not only was the navigation 
of the river almost suspended, from the impossibility of 
getting vessels up the river, but the whole of the drainage 
of the Fens was also stopped (p. 25). It is only by the 
expenditure of a very large sum of money since then in 
making a new cut for the outfall of the river, so as to 
carry it clear of the sands in the estuary, that the 
navigation and drainage have been made efficient. 
On this part of the question alone the promoters 
of the scheme, if ever it should reach a Parlia- 
mentary Committee, would meet with most strenuous 
opposition, and would have arrayed against them a 
strong consensus of opinion of authorities and engineers 
experienced in the management of tidal rivers. So far, 
the only engineer of eminence who has in any way given 
his support to the scheme, as shown by the book, is Sir 
Douglas Fox; a very qualified letter written by this 
engineer being quoted, in which he expresses the opinion 
“that certainly the plan is one that ought to be carefully 
considered before Parliament comes to a decision as to 
future legislation in connection with the Port of London.” 
An opinion with which no one acquainted with the 
subject would differ. At the same time, Sir Douglas 
Fox, although an engineer of considerable eminence, 








would be looked upon more as an expert in tube rail- 
ways and similar work than on the régime of tidal rivers. 

Apart from any question as to the merits of the 
scheme, Mr. Barker deserves to be commended for the 
pertinacity he has displayed in bringing his scheme for- 
ward and keeping it before the public, and the diligence 
he has displayed in obtaining information and statistics 
and publishing them in a form worth the study of all 
engineers engaged in hydrological work. 





SHORT NOTICES. 


Machine Design. By Charles H. Benjamin. London: 
Archibald Constable and Co., Limited, 10, Orange-street, 
Leicester-sauare, W.C. Price 8s. net.—This book, which 
hails from America, is primarily intended as a text-book on 
the design of machinery, and forms a useful addition to the 
literature on the subject. Commencing with units and tables, 
and general remarks concerning materials, the author goes on 
to deal with the principles of machine design. The area 
covered is a very wide one, and includes the design of machine 
frames and supports, steel and wrought iron pipes, boiler 
tubes, steam cylinders, bolts and nuts, screws, eye-bolts, 
riveted joints, cotters, springs, bearings, and many other 
engine accessories, The chapter on fly-wheels is exceptionally 
interesting; here the author describes some experiments - 
which were carried out in America to determine the centri- 
fugal tension and bending in rapidly revolving rims. The 
model wheels employed were revolved at increasing speeds 
until they actually burst; the results of these tests are given 
in tabular form. 

Concrete Steel Buildings. By W. Noble Twelvetrees. 
London: Whittaker and Co., 2, White Hart-street, Pater- 
noster-square, E.C. Price 10s. net.—This book deals with 
the design of reinforced concrete buildings, and forms a com- 
panion to the author’s earlier work, ‘‘Concrete Steel,’’ in 
which the principles underlying construction in that material 
are primarily considered. This new book, ‘‘ Concrete Steel 
Buildings,’’ gives detailed particulars of buildings con- 
structed of reinforced concrete such as warehouses, workshops, 
railway goods stations, locomotive sheds, manufactories, 
flour mills and granaries, hospitals, hotels, residences, 
churches, public halls, &c. Most of the examples dealt with 
are notable in some particular respect—some for their sizes, 
others for their great strength, and some are important on 
account of various difficulties which have been overcome in 
the construction. Special attention has been paid to the 
index, and any specific information on the subject can 
readily be found. 

How to Use Water Power. By Herbert Challey, B.Sc. 
London: The Technical Publishing Company, 55 and 56, 
Chancery-lane, W.C. Price 2s. 61.—There are several ex- 
tensive works which deal with the utilisation of water 
power, but few attempts have been made to treat the sub- 
ject in a non-mathematical manner. The author of this 
book, however, has endeavoured to explain the principles 
governing the use of water power without the use of mathe- 
matics and mechanics, with the hope of assisting craftsmen 
and students whose mathematical knowledge is somewhat 
inadequate, Although a small book it covers a wide area, 
and chapters are included on transmission and loss of power, 
the hydraulic press, running water and water wheels, tur- 
bines, pumps, hydraulic engines, tidal power, sewage 
carriage and disposal, &e. The book is well written and 
should prove useful and interesting to young engineers 
desirous of obtaining an elementary knowledge of the subject. 

Electricity in Mining. By Sydney F. Walker, M.I.E.E., 
&c. London: Harper and Brothers. 45, Albemarle-street, 
W. Price 92. net.—The first chapter is decidedly elementary, 
being devoted to the principles of electricity, Ohm’s law, 
definitions of electrical units, and various formule. Elec- 
trically-operated signals suitable for use in mines are next 
dealt with at some length. In the chapter on the electric 
lighting of mines all forms of lamps, together with their 
accessories, are considered. In dealing with the generation 
of electricity many kinds of prime movers are described, in- 
cluding turbines and suction gas engines, and generators of 
the continuous and alternating current types. A large 
amount of information concerning storage batteries, boosters, 
switch gear, cables, &c., is also included. The chapters on 
haulages, pumps, winding gears, fans, drills, like the other 
chapters, are all well illustrated. 

The Giaxtm Works of the Edinburgh and Leith Corpora- 
tions’ Gas Commissioners. By W.R. Herring, M. Inst.C.E., &c. 
London: Walter King, Office of the Journal of Gas Lighting, 
11, Bolt-court, Fleet-street, E.C. Price 16s. net.—The book 
deals very fully with the reconstruction of the old gasworks 
at Edinburgh, which was necessitated some few years ago 
owing to the works having become obsolete and ill-adapted 
to modern requirements. These new works have been con- 
structed on the most modern lines, and labour-saving devices 
have been introduced to an extent not hitherto attempted, 
and the information given concerning these devices should 
prove most valuable to gas engineers. Statistical informa- 
tion is given wherever possible, and every detail in connection 
with the erection of the buildings and equipment has been 
considered, even to the mixing of the concrete used. The 
book is divided into thirty-one chapters, and there are 230 
excellent illustrations. 

A History of the Introduction of Gas Lighting. By Charles 
Hunt, M. Inst.C.E. London: Walter King, 11, Bolt-court, 
Fleet-street, E.C.—Most books devoted to the history of 
scientific subjects necessarily contain much which has 
already been told, and although this book is not an excep- 
tion, it is nevertheless very interesting. The author has 
spared no pains in endeavouring to trace the events which 
have led up to the establishment of gas lighting, and many 
well-written accounts of the works of the early scientists are 
given. The book is naturally largely devoted to the work of 
Murdoch, and the history of his career is very complete. The 
illustrations, which number forty, are also worthy of com- 
ment. Among them are to be found e gravings of William 
Murdoch, the Hon. Robert Boyle, James Watt, Philippe 
Lebon, and others. 

Sell’s Dictionary of the World’s Press, 1907. By Henry 
Sell. London: 167 and 168, Fleet-street, E.C. Price 7s. 6d. 
—The 27th annual issue of this bock, which has recently 
been published, contains 17,300 editorial entries and 4320 
separate newspaper announcements. The thirteen original 
articles appearing in the front part of the book, all of which 
have a bearing on the Press, are of a very interesting 
character. The lists of newspapers, alphabetical, country, 
colonial, and foreign, have been carefully prepared and 
corrected to date, 
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PNEUMATIC DRILL FITTED WITH RENEWABLE BITS 


method of manufacture. Messrs. Firth have laid down a 
special plant for the production of Anderson bits, which are 
of the finest cast steel with hardened cutting edges, Very 
particular attention is paid to the hardening and tempering, 


| which is effected by a special apparatus through which a flow 
| of water is allowed to impinge on the cutting edges only, 











A NEW DEPARTURE IN ROCK DRILLS. 
BesIpDEs the cost of power and labour a very considerable 
item in the drilling of rocks is due in present practice to the 
expense incurred in carrying drill steel from distant workings 
of a mine to the blacksmiths’ shop for re-sharpening, and to 
the upkeep of a drill-sharpening shop with its attendant 
skilled labour. Hitherto it has teen customary to make the 
drill sbanks and bits in one piece. This combined system has 
more technical defects than appear at first sight. Owing to 
constant re-sharpening the solid drills become shortened and, 
as drills are operated in sets. some time is lost in finding the 
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the tendency of the bit is always to tighten itself when in 
work, though not to such an extent as to make its removal 
difficult. To facilitate the tightening and loosening of the 
nut, a ‘*tommy”’ hole is provided near the rear end of the 
shank. This hole is also useful in turning the drill when 
coupled to the machine. It will be observed that the method 
of attachment of the bit does not materially increase the size 
of the drill shank near the cutting bit, and also allows ample 
clearance for the escape of the particles of rock cuttings. 
Should the detachable bit become jambed in the bore hole 
so as to be unremovable, the shank can be withdrawn. 
Ordinary solid drills are made from rolled or hammered steel 
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Fig. i—-ANDERSON DETACHABLE BIT AND SHANK 


n-cessary Jengths and diameters of the hole to be drilled. | bars; the usual proportions for drilling a hole 6ft. long in 


There is, moreover, a serious loss of steel owing to the drills 


having to be discarded after a reduction in Jength of a few | 


inches, as the long finishing dril] is too small in diameter to 
be converted into the shorter starting drill. The Anderson 
detachable bit for power drills, which is being made by 
Thos. Firth and Sons, Limited, Norfolk Works, Sheffield, 
is the outcome of practical mining experience. By 
its use the labour involved in carrying backwards and for- 
wards the shanks and drills to and from the smiths’ and 
sharpening shops is obviated, the miner having merely to 
earry a string of bitson his shoulder for replacement as they 
become blunted with wear. The average weight of the 
Anderson bits is 6? 0z., and each bit has a hole through it by 
which it can be slung. Fig. 1 is a sectional view showing 
very clearly the method of securing the detachable bit, the 
thread at the end of the spindle being right or left-handed 
according to the direction of rotation of the drill. Fig. 2 


hard rock being as follows : 
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With the Anderson detachable bit the proportions are:— | 
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Fig. 2-SHANKS AND BITS 


shows a set of permanent shanks with bits attached. Fig. 3 
gives an idea of the difference between the ordinary 
system of drill and that of Mr. Anderson. Fig. 4 represents 
two sets of bits, one being photographed before, and the other 
set after use. A Climax pneumatic drill fitted with the Ander- 
son shank and bit is shown above. The improved coupling is 


also clearly shown in this view. Referring to Fig. 1 it will be | 
| 13in. diameter where attached to the chuck as compared with | 


seen that a tie-rod with a triangular head passes through the 


centre of the bit and shank, and is secured by a threaded nut | 
at the rear end; any lateral movement of the bit is prevented 


by the cylindrical projection on its base, which fits into a 
corresponding recess in the shank. The force of the blow 
is transmitted through the flat parallel surfaces at both ends 
of the shank. As the threads on the end of the spindle are 


made either right or left-handed, it will be understood that | 


in. 
Starting drill .. 


| Second drill 


Th'rd drill oo se 
Finishing drill f 6 6 


The permanent shanks for the Anderson detachable bit are 


| while the body of the bit remains soft. 


In order to make 
a circular bore hole the Anderson bit has three cutting edges 
arranged at angles of 90 deg., 120deg., and 150 deg. apart. 
By means of this unequal spacing any tendency to grooving 
of the hole is prevented and a direct blow down the shank is 
produced. By reference to Fig. 4 it will be seem that the 
three edges do not radiate from the centre, but are made to 
vary so as not to strike in the same lines as each other. It 
is claimed that the irregular spacing helps materially in 
startiog a hole at an angle with the face of the rock, because 
the blow does not fall repeatedly in the same spot. The 
extremities of the cutting edges are made slightly in advance 
of the centre, by which arrangement the edges cut out the 
circumference with little damage to themselves, and the 
cuttings are allowed to escape freely from the bore hole, 
The detachable Lit has three guiding faces of small size and 
parallel with the axis of the hole—see Fig. 4. These faces 
form segments ofthe same circle and wear evenly, so that the 
drill is always free in the hole. A reduction has to be made 
in the diameter of each succeeding bit to allow fer the fric- 
tional wear, and with the solid drills an extra allowance must 
be made to cover the inaccurate forging. The Anderson 
detachable bits are claimed to be more“accurate and work 
with less frictional wear than other forms, and it is owing to 
this that the hole is said to be started jin. less and finish 
fin. larger than with the present solid drills. By only slight 
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| Fig 4—BITS BEFORE AND AFTER USE 














| modifications the Anderson bit can be adapted to any style of 
‘*U”’ bolt chuck at present in use. aH? 
We have had an opportunity of witnessing the operation of 
| the new drill bits on a block of Mount Sarrel granite at 
Messrs. Firth’s works. The drilling machine used was the 
Climax with air pressure at 70-75 lb. pressure. A hole tapering 
from 2}in. to 1}}in. diameter and 5ft. 3in. long was drilled 
through in 19 min. 10 sec. The changing of the bits was 
effected very rapidly, the first change occupied only 55 sec.; 
the second change 1 min. 25sec.; and the third change 2 min. 
10sec. The difference in the times taken is due to the in- 
creasing lengths of shanks used to enable the bottom of the 
hole to be reached without removing the machine itself. 
After ullowing for the time occupied in changing bits, 
namely, 4 min. 30 sec., it will be seen that the net cutting 
time was 14 min. 40 sec., or 2°Sft, per min. 








* PRESSED STEEL BATHS. 


Tue largest drawn or deep stamped work produced 
in the United States by the toggle-press method is 
involved in the manufacture of seamless stamped steel 
bath tubs, for which a complete equipment of machinery 
with presses and dies has recently been built. The shell or 
tub is formed cold in three processes from a steel plate. — It 
is annealed only once during the entire manufacture, and 
this is required only to restore ductility to the curved flange 
or rim in order to prevent liability of fracture durir” the 











Fig. 3—SOLID DRILL AND ANDERSON BIT ANO SHANK 


llin. for ordinary shanks, and taper down towards the bit for | 
clearance. They are, moreover, spring tempered, giving the | 
greatest pessible strength. | 
Drill bits are usually made with a chisel-shaped cutting | 
edge or of cruciform style. For all-round work the X shape 
is mostly used, but for working in hard rock the chisel bit 
finds most adherents. The shape has been limited by the | 


trimming and shaping in the third operation. The’drawing 
dies and attachrents are so designed as to give the’metal the 
greatest possible protection in order to prevent the formation 
of wrinkles and buckles. This enables the ordinary market 
grade of steel plate to be used, and avoids the expensive 
spinning or ironing processes. The press is operated by twe 
steam cylinders. The smaller cylinder is at7one side of th« 
housing and operates the blank holder; this has a vertica 
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movement of 19in., and the four toggles—one at each corner 
—give acombined pressure of 1400 tons. The two toggle 
shafts are connected by bell-crank levers and links to the | 
piston-rod extension. The forming plunger is operated by 
an inverted vertical cylinder on the top frame of the 
machine ; this is 28in. diameter and 50in. stroke. Its cast | 
steel crosshead weighs 3 tons, and with the male-forming | 
die attached the falling weight is nearly 10 tons. Three 
male dies are used for three lengths of tubs, but the female 
die is adjustable for all these lengths. When the tin. plate 
is in position, and gripped by the corner toggles, the forming 
plunger first stamps it to a depth of 124in. It is then 
annealed and pickled, and stamped to finished dimensions of | 
1sin. deep, 5ft. long, and 2ft. wide. The third movement of 





THE VILLA FRANCA WORKS 


the press trims the flanged edges and bends it into the 
curved rim. The series of operations takes about three 
minutes. A special press of smaller size forms the holes for 
the inlet and overflow pipes, 








ELECTRICITY IN THE AZORES. 


Tue use of electricity in the Island of St. Michel, in the 
Azores, though even yet not very extensive, has gradually 
been developing since the year 1899. There are at present 
some thirteen places which are lit electrically, a number of 
private works employ this form of energy for power purposes. 
The whole of thefelectricity produced}is ‘furnished by three 
hydro-electric works which were erected ,in 1899, 1901, and 
1905 respectively. These make use of the water power 
developed from two streams coming from the mountains’and 
from Lake Fogo, which is 4 lake formed in the crater of an 
extinct volcano, and which is at an altitudefof about 7&0 m., 





THE RIBEIRA GRANDE STATION 


say, 2460ft., above sea level. One of the streams descends on 
the south side of the mountain, and has a course of 7 kilom. 
before it reaches the sea, Its flow varies from 300 to 500 litres 
per second, according to the time of year. The other stream, 
which comes down on the north side, has an 11 kilom. 
tun before it also reaches the sea. Its flow varies from 400 
to 600 litres per second. 

_ the first works to be erected was that for the lighting of 
V illa Franca, which is on the south slope, and near a natural 
fall 26 m.—just over 85ft.—in height. The water is brought 
down to the power-house in a steel pipe 660 mm. (26in.) in 
diameter. Here it passes through a Francis turbine, which 
produces 100 horse-power at 600 revolutions per minute, and 
which is coupled direct to a three-phase alternator of 60 kilo- 
Volt capacity, wound to give 3000 volts at a periodicity of 50. 
The current produced passes to a switchboard, and thence 
through lightning arresters to the transmission line to Villa 
Franca, which is 34 kiloms. away, Here the line is con- | 


nected to three transformer stations, each having a capacity 
of 10 kilowatts. The line afterwards passes on to Ribeira 
Secca, two kilometres further on, where it feeds a 7-kilowatt 
transformer, and continues for another two kilometres, till 
it comes to Rebeira das Tainhas, where there is another 
transformer station of 10 kilowatts capacity. In each case 
the current is reduced to a pressure of 110 volts, and distri- 
bution is effected almost entirely on the three-wire system. 
The second generating station utilises the stream on the 
northern slope. Here a fall of 30 m.—say, 98ft. 6in.—was 
chosen, but the construction of a canal 200 m. long, half of 


| which is cut in rock, enabled the effective head to be brought 


up to 40 m.—say, 131ft. Here again steel pipes, 26in. in 


diameter, lead the water into the power-house, where it passes 





through a turbine capable of developing 110 horse-power at 
500 revolutions per minute. This is coupled direct through 
a Ruffard coupling to an 80-kilovolt ampére alternator, pro- 
ducing current at 4000 volts and 50 periodicity. The current 
produced is first of all used for the lighting of the town of 
Ribeira Grande by means of seven transformer sub-stations, 
the voltage being reduced to 125. The townis some 5kiloms. 
away from the generating station. Currcnt is also taken 
along the northern coast of the island, and supplies Ribeira 
Secca, Ribeirinha, and Lameira. 

The third generating station, which is for the lighting of 
the capital of the island—Ponta Delgada—is the most recent 
and complete of the three. A waterfall, 35m. in height, is 
used, and the total available head has been made about 60m. 

197ft.—by means of a canal some 200m. long. The power- 
house contains three sets’ of ‘combined turbines and alter- 


As the flow of the stream is reduced in the autumn to 
| about two-thirds of its amount at other times, and since it 
| was found that the whole of the current whicb can be pro- 
duced at times of low water from the streams on the south 
side of the mountain has been taken up, an armoured con- 
| crete reservoir capable of containing 5000 cubic metres of 
| water has just been constructed. This reservoir is intended 
to catch and store the surplus water of the stream after ten 
| o’clock at night. This storage enables a further amount of 
| power equal to some 180 horse-power to be available during 
about four hours. With the additional power the three 170 
| horse-power units can be worked together in parallel. In 
| addition to this, the Villa Franca station, which is 200 m. 
| lower down, has had its original turbine taken out, and a 








THE PONTA DELGADA WORKS 


fresh one of 180 horse-power put in its place, so that advan- 
tage may alsc be taken by it of the new reservoir. This 
turbine has connected to it on one side the alternator 
which has been at work since the station started, and on the 
other side another alternator of the same type which has 
recently been put into place. These two stations are con- 
nected together electrically,and work in parallel at 3000 volts. 
Arrangements are also being made to connect them with the 
third supply station, so as to make a total power of 1000 
horse-power. 

During the day time the Ponta Delgada station only is at 
work. This furnishes power for the various factories requiring 
it. There are at present twelve motors at work, these vary- 
ing in power from 1 to 22 horse-power, the total power con- 
nected being 120°horse-power. They areall three-phase motors, 
and work at 115 volts. 








GENERATING PLANT AT TH 


nators. Each turbine produces 170 horse-power at 500 
revolutions per minute, and is coupled direct to a three- 


phase alternator, designed to produce 130 kilovolt ampétes at | 
3000 volts, and at a periodicity of 50. Each combined set | 


has its own switchbeard, and the current from each board is 
taken to three single-phase transformers, delta connected, 


| where the voltage is stepped up to 11,000. Ponta Delgada is | 
23 kiloms. from the generating station, and it has two trans- | 
former sub-stations, each having a capacity of 50, three | 


having a capacity of 30, and two having a capacity of 


20 kilovolt ampéres respectively, or a total of 200 kilovolt | 


ampéres for the whole town. In addition to this, supplies 
are given from the line to the following places :—Agua de 
Pau—15-kilovolt ampéres ; Lagéa—two sub-stations, each of 
15-kilovolt ampére capacity ; Atalhada, 5; Faja de Baino, 
10; and Sta Clara, 10 kilovolt ampéres respectively. The 
majority of the transformers are air-cooled, but oil is used 
in some cases. The current is distributed in most of the 
streets on the three-wire system with 120 volts between the 
phases, but consuniers are generally supplied from two wires 
only, 








E PONTA DELGADA STATION} 


In all parts the methods of charging are the same, and two 
| methods are employed. Either there is a yearly charge of 
25 francs for a 10 candle-power lamp, and 33 francs for a 
16 candle-power lamp, or else the current is charged for by 
meter at the rate of 7 centimes per hecto-watt hour. This 
is equal to 70 centimes, or nearly 7d., per Board of Trade 
unit. In order to encourage the use of electricity as a means 
of lighting, one, two, or three lamps in different parts of a 
| house may be connected to a switch which will only allow 
| one of the lamps to be alight atone time. In such cases a 
charge for only one lamp is made. Power is supplied at the 
| rate of 170 francs—say, £6 163.—per horse-power hour, but it 

must only be used from sunrise to sunset. 

All of the works have been designed and erected for Mr. J. 

Cordeiro, of Ponta Delgada, who owns them. 








We hear that the Board of Trade have sanctioned the 
expenditure of £1200 for experiments with marine bell signals 
fitted to certain lightships. 
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MODERN MACHINERY AND ITS FUTURE 
DEVELOPMENT. 


By H. I. BrackENBuRy,* 
THE tield of modern machinery is so vast that to attempt to give 
any detailed account of even one or two modern machines in a 
paper of this length would be quite impossible. Besides, the 
machine builders are always ready to supply this information to 
any one wishing to go into such details. I purpose, there- 
fore, to touch but slightly the design of the machines, and 





chietly to give an account of those forces which have tended to 
make machines develop on certain lines, and to show that there 
are forces now at work which considerably alter our views 
and ideas as to the value of certain classes of machinery. A 
machine user myself, | have written this paper from the point 
of view of a machine user, and if I imply that the machine builders 
sometimes push the swinging pendulum too far in one direction, | 
would remind the users that the development of machinery depends 
upon their wants and experience, and that the builders are always 
most anxious to gain this experience for the purpose of improving 
their future designs. No doubt when you have bought a machine, 
and it is not quite as perfect as you might wish, it comes as a 
piece of unselfishness to explain its faults to the builder, so that 
he may supply his next purchasers with a superior machine. But 
if we wish for rapid development we must do this. I propose to 
limit my remarks to small machinery as being of the most general 
interest, and to only consider those machines which cover the same 
ground as the engine lathe. 

Modern machine tools may be classed as follows :—- 

(4) Automatic machinery for which the tools are designed, made, 
and set in the machines by highly skilled labour, the material 
being fed into the machines by unskilled labour. 

(6) Semi-automatic machines for which the tools are generally 
formed to give the work the required shape, and stops set on the 
machine to give the required lengths and depths of the cuts, 
the operator having little more to do than to pull or turn certain 
handles. 

Under this class come capstan lathes, screw milling machines, 
screwing machines, Xc.; in fact, all those machines where the 
tools can be made and set by skilled labour and then worked by 
little skilled labour. 

(c) Machines which develop the work under the guidance of 
skilled labour to a drawing or sample, the sizes being obtained 
by the use of gauges or the micrometer. Such machines are 
the engine lathe, heavy capstan lathes titted with lead screws, &c. 

(¢) Grinding machines for finishing work, where considerable 
skill is required in the handling of gauges, but very little skill to 
work the machine. 

It has been the aim of many machine users to push work from 
Class (c) into Class ()), and from () to (a), and this the machine 
builders have encouraged, bringing the automatic and semi- 
automatic machines to great perfection; but they have tried to 
carry this too far, even under the old conditions, and I shall try 
to show that the conditions upon which the value of automatic 
and semi-automatic machines rested, have been completely upset 
by the general adoption of high-speed steel ; and that the claims 
of the old simple type of engine lathe come once more to the front. 
These are the days of specialisation. Manufacturers tend to | 
specialise in one size of article as much as in one class of article. 

ut machine tools have become more and more complicated, one 
type of machine being suitable to cope with a large variety of work, 
but in the future they will tend to return to the simpler patterns 
of former years, but one machine will be designed for turning out 
one class of article, or rather for doing one or two operations on 
one article. Few engineering firms now think of making the bolts 
they require. It is cheaper to buy them. Some day, not far 
distant, 1t is possible there will be a special manufacture for, say, 
lathe spindles, where simple machines will be employed, designed 
specially for making lathe spindles. Competition iskeener. ‘This 
is a force acting in the direction of specialisation and cheaper 
machinery. 

Until a few years ago, the time required for rough drilling, 
turning, &c., work was a very large consideration on the total cost, 
including material, and it was therefore desirable todo much of 
this work with automatic machinery, where one man could attend 
to, say, four machines. But by the introduction of high-speed 
steel, the cost of roughing out has been immensely reduced, 
certainly as low as one-third the former cost. The price of 
material and of the more intricate types of machines has risen, the 
result being a complete alteration of the proportionate value of the 
labour to the cost of material and machine charges. The produc- 
tion of one automatic machine on the larger class of work is slower 
than the production of a hand-worked machine, and therefore 
extra capital charges are involved for shop room. The price of an 
automatic machine is at least double the price of a hand machine 
svitable for turning out the same piece of work, and very often on 
the automatic more material must be used and of a more expensive 
nature, a point which the machine builders are apt to leave out of 
consideration. Future development will not be in the direction of 
larger and more complicated turret or automatic lathes, but in the 
direction of simple machines, which can be attended to by 
operators of average intellect, who have not had much previous 
experience of machinery. 

| give asa formula for testing the value of machines, cost per 
piece in pence = 

cost of wages per hour in 

pence 


price of machine in pounds x ‘ 
luv 


1 
number of pieces done in an hour 
cost of tools and setting up, in pence 
total number of pieces done 
I will now draw attention to some curves—Fig. 1—showing the 
comparative efficiency of automatic turning machines as com- 
pared to machines worked by hand. 


cost of material per 
piece, in pence. 





cust of machine in pounds 

ae. ae 
(A) Is the cost of running machines at various values, with a 
charge for attendance of 6d. per hour, and a charge of 
cost of machine 


2 


To explain the curves :—Where X = 


per annum for interest, depreciation, floor 





space and repairs, which works out at 2d. per hour per £100. 
Therefore the cost in pence of running a hand machine per | 
hour = 6 + 24. 

Is the cost of running machines, with a charge for attend- 
ance of 2d., and machine charge as above. The 2d. is sup- 
posing a charge of 8d. an hour for attending four automa ics, 
and except on the simplest work this figure would be exceeded. 
Therefore the cost in nence of rnnning an automatic machine 
per hour = 2 +- 2. 

(c) Is the percentage saved by b as aguinst A. 

(D) Is the cost of doing on an automatic machine a number of 
piec-s of work which could be done on a hand machine in an hour. | 
‘he automatic is taken at the same price as the band machine. It | 
is assumed that more work can be done in an hour by an automatic | 
machine of under £200 cost than can be done by a hand machine, 
and above £200 cost the automatic does less work than the hand 
machine. ‘This is confirmed by actual practice. In the curve the 
ratio of production of the automatic is to the hand machine as 2 is | 
tu the price of the machine in hundreds of pounds, 7.¢., if the 
machine costs £100, the production of the automatic to the hand 
machine would beas2tol. At£200as2to2, At £300 as 2 to | 
3, &c. If M. pieces were produced in an hour by the hand | 
machine, the automatic would require half hour in the first case, | 
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| the automatic. 


Pe cost of machines 
Luu 


The cost of running 


9 ‘ 
5 in the second, : in the third. these 


. x : 3 
figures become ~~ for all valves of machines. 


+ 2, and, therefore, the cost of 


producing the M. pieces is (2 + 2.) ad = (1 + x)@ 


an automatic for one hour is 2 


(f) Shows the percentage gained or lost by using automatic 
machines of various values, as compared to hand machines of the 
same values. 

(e) Is the same as , but the hand machines are taken at half the 
cost of the automatics; probably a suitable hand machine, to do 
work being done in an automatic, would cost less than half the 
automatic. 

It will be noticed that the automatic machines show a saving 
when the capital cost is not more than £250 each. After this 
figure a loss is shown, which increases very rapidly. 

Where X = price of machines in hundreds of pounds. 
Wages for four automatics 8d. per hour. 
Wages for one hand machine 6d. per hour. 
Cost per hour of running hand machines of various values 
(A) Y¥=6 + 2-e. 
Cost per hour for automatic machines— 
r= 2+2a. 

Percentage saved per hour on automatic as against hand 
machines — 

(C) oe (6 * 2 2) (2 + 2.4) 100 = 200 4 
6+ 24 B+ 4 

Cost of producing by an automatic a number of pieces of work 

which could be done on a hand machine in one hour 


(D) ¥ = (2+ 22) 5 =(1+a)«. 


Percentage saved on cost per piece produced by an automatic as 
against a hand machine 
} SA... = y2 
@yy = +39 - 04 ** 100. 
6+2r + 22 
Cost per hour of running a hand machine of half the cost of an 
automatic suitable for the same work— 
fa) ¥Y = 6 + 2. 
Percentage saved or lost per piece produced by an automatic as 
against a hand machine of half the cost— 
tee ES ee 
6+ 6+2 
Figures are often shown which seem to prove the great value of 


ax 100 = 6+ 2 - 


Fig. 1 


even large autornatics and expensive and complicated turret lathes. 
In certain cases these figures are c rrect, but in many cases the 
saving is largely due to the carefully thought-out method of doing 
the work, where formerly little, if any, attention had been given 
to the study of economy in the old machines. I remember a case 
where the time for doing a piece of work was reduced by the use 
of a large and expensive capstan lathe from four and a-half hours 
to one hour. Having some of the same work to do, I determined 
to try what could be done in the old lathes. A few special tools 
were made, and the method of procedure very carefully thought 
out. The result was a time of an hourand ten minutes for the 
work. 

I now draw attention toa set of curves—Fig. 2—showing the 
actual proportionate cost of wages only on bolts made (w) in an 
engine lathe, (/) ina capstan lathe, and (c) in an automatic. 

It will again be noticed that the automatic shows a large saving 
on the smaller sizes ; for the larger sizes the engine lathes show 
the cheapest method. Thecapstan or turret lathes show much the 
same as the engine lathes, but the machine charges would be 
much higher for both the automatics and the capstans. 

The automatic shows to the best advantage on simple work, 
when the cutting time is a large proportion of the whole time. The 
reason of this is that the time taken to change from tool to tool on 
the automatic machine is longer than that required on the hand 
capstan machine; so that the longer the cutting time, and the 
fewer the number of tools employed, the better is the result from 
I would not like it supposed tht these curves are 
approximitely correct for any article of manufacture, but they 
show the tendency very clearly of the work to become more and 
more expensive as the size of the automatic machine increases, 
This I do know, that more than one manufacturer who has started 
a new shop with the idea of doing as much as possible by automatic 


| machines to keep down labour cost has been surprised to find that 


some other shop with a few cheap machines is turning out the work 
quite as cheaply, and when slack times come he considers with 
sorrow tl capital locked up in his beautiful battery of automatics. 
Now, from the foregoing 1 think we may safely argue that the 
large automatic machine is a creation of the past, and that the 
future will bring no further development in this direction. The 
simple automatic machines of small size are of the greatest value. 
The complicated machines for work requiring many short opera- 
tions are net economical. ‘racing the histury of the automatic 
machinery, we find it was largely due to the bicycle becoming such 
a universal favourite, thousands and thousands of small parts being 
required of an exact similarity. If you compare the price of the 
first safety bicycles to the present prices you will obtain an idea of 
what this automatic machinery has done to cheapen the production 
of small parts in large numbers. We owe to the Americans the 





perfection to which these machines have been brought. In Ame. 
rica such a machine was far more of a necessity than here, owing 
to the great difficulty of obtaining cheap labour; and, as I have 
said before, the machine builders will produce the machine most 
needed by the machine users, But we must not be led to suppose 
that machines that are valuable in one country are valuable in 
another country, where labour conditions are different. Side )y 
side with the automatics came the turret and capstan lathes. ‘The 
simpler forms of capstan lathes have been in use for a very long 
time, but the more powerful turret lathes, fitted with lead screws, 
are of more recent date. 

This form of machine has increased in size and power within 
recent years. For many purposes, when there are many short 
operations to be done at one setting, and little material to be 
removed, these machines are very valuab’e. But I have seen it 
advanced that it was good practice to make out of bar on such a 
machine a bolt with a head 4in. in diameter and a stalk of about 
10in. in length and an inch in diameter. The proper sphere for 
large and expensive turret or capstan lathes is finishing work of a 
complicated nature, and it is in this direction that the machine 
will be developed. To occupy a machine costing perhaps £00 
with work which can be roughed out in a machine costing a little 
over £100 and worked with cheaper labour is quite out of the 
question. 

I come then to this conclusion: The use of automatic turning 
machines is for small work of a simple nature. The use of large 
expensive turret lathes is for finishing work of a complicated nature 
or form, requiring considerab‘e variety of tools. These machines 
have been developed nearly to perfection, and I need not touch 
further on them. 

To rough the work to nearly the finished sizes we require sim))|a 
machines, suitable to be worked by boys—(«) heavy, simple, und 
cheap capstan lathes for boring and chu¢ék work; (4) heavy. 
simple, and cheap engine lathes ; (c) similar to }, but fitted with 
scroll or plate for forming the work to shape. 

Curiously enough, these machines, which seem the most simple 
and easy of perfection, give the most r»om for development. The 
reason of this is that the great value of roughing out work in cheap 
machines with cheap labour has not been sufficiently graspe:i. 
Taking the formula previously given, and supposing the cost of 
tools for roughing the same in both the expensive turret and the 
cheap capstan, and supposing the former costs £400 as against £100 
for the latter, and wages per hour 8d. as against 3d, I find 
that the cost is as 16 to 5. In the design of these roughiny 
out machines, I should advise the driving to be done by means of a 
single pulley running on a back shaft with a wide belt, and not a 
cone pulley ; the change of speeds would be obtained by means of 
sliding gear wheels made, of course, of steel. The teeth would 
be of small pitch and not unnecessarily wide. We may take a 
lesson here from what the small gears in motor cars are able to 
stand. l would not make provision for too large a range of 


% r 
DIAMETER OF BozTs. 
Fig. 2 
speeds, as when a speed is too slow for the best results from the 
tool the feed can be increased which gives the same results; | 
think the idea that the speed is independent of the feed is quite 
exploded. 

The obvious disadvantages of the cone pulley are two: 
With wide belts to change the speed is a tiresome process (especi 
ally with boys not very adept at throwing the belt on to another 
step) and apt to be dangerous to the inexperienced. (/) The vary- 
ing power passed through the belt. Taking as an example a lathe 
of well-known make, | find that the horse-power carried by the 
belt varies from 12-95 to 3-54. Evidently the value of a large 
range of speeds is very doubtful when it is combined with such a 
range of horse-power. 

The feed should be obtained by means of a lead screw of ample 
dimensions, bearing in mind that the pressure required to feed th« 
tool is equal at times to the pressure required for cutting. The 
feed changes would be given by sliding gear wheels. The nut 
would be of. cast iron, as this gives a longer life than the usual 
gun-metal nut. The bed and headstock would be cast in one, and 
would be of ample weight. For the form of bed I should prefer 
the bed with square edges and a step on the cutting side, as per- 
mitting of less twisting action on the saddle. The section of bed 
would be of the double H beam type. The spindle would be of 
large dimensions over the bearings, and hollow for the capstan 
lathes. This not so much with the idea of using bar out of 
which to make the work as for carrying bushes to support the ends 
of boring bars, which I consider a very important feature. Ample 
provision must be made for taking up the thrust by means of bal! 
bearings or wide collars, and the bearings must, of course, be 
parallel. In designing these machines one must keep in mind 
that the aim is not a perfect machine, but a machine of simple con 
struction, simple to work and cheap to buy, ard of considerable 
power. These machines would not be arranged for screw-cutiinz 
Some of the lathes would ba fitted with a square turret on th 
slide, others would have a plane re-t 

I will now draw attention to design 1 for an Sin. and design 2 
fora l0in. lathe. This type of lathe is arranged for sliding by 
means of guide screw, and has a nut which can be thrown in and 
out of gear with the guide screw, 20 that the saddle can be 
adjusted along the bed by rack and pinion. ‘Tne feeds which are 
obtained from the end of the fast haadstock are three in number, 
»nd arranged to pass through a gear box, and the main driving 
gear on the headstock is controlled by sliding the wheels side 
ways, thus dispensing with any clutch arrangement of any descrip 
tion, the sliding of these wheels heing controlled by two lever 
on the top of the box covering the gearing on the headstock. 
The headstock is driven by a single pulley, and on this pulley 
shaft there are two spur wheels gearing into two spur wheels on « 
shaft immediately underneath the pulley shaft. On this sani 
shaft there are three spur wheels which can be geared with th: 
three spur wheels on the zpindle, aud in this way the revo uticn 
of the spindle can be obtained from 32 to 192 per minute, which 
would mean when cutting at 50ft. per minute a variation in the 
diameter of work dealt with of lin. to 6in. The feeds are three 
in number. Eight, sixteen, and twenty-four cuts per inch, which 
are adjusted by a hand wheel in front of the headstock. In this 
type of headstock it is proposed to make all the wheels of stee!, 
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and they have been narrowed down for this purpose ; the pinions 
would be hardened. It is possible to get between 7 and 8 horse- 
power into the lathe, and overcome the difficulty of the variation 
in the powers available on different diameters by having a single 
pulley running ata constant speed of 400 revolutions, with belt 
velocities of 1470 and 1680 feet per minute. 

Having then determined the machines for roughing out the 
work, I come to the question of finishing the work. The accuracy 
required for finished work is now of a far higher nature than 
formerly. Itis recognised by every one that interchangeability 
is a necessity and an economy, and this can only be obtained by 
making the work to a small tolerance of error. 

If the work is of a complicated nature it will be an advantage to 
employ the turret lathe as previously described, or the higher 
class of engine lathe may be used. I would only be wasting your 
time by giving a dissertation on the engine lathe for finishing 
work, If, however, the work is of a more simple nature the 
modern grinding machine will be employed. For a long time 
grinding hardened steel has been a necessity, but grinding mild 
steel was looked upon as a luxury. Work was finished, turned to 
within a few thousandths of an inch of the size, and then ground 
to the finished size. The result was, the grinding machine was 
constructed to give an accurate and fine finish, but power was 
yuite lacking. Then someone came to the conclusion that the 
finished turning was a mistake, and that the work should be 
roughed to within a few hundredths of the size, the remainder of 
the material being removed in the grinding machine. The result 
was the production of a powerful grinding machine, and a vast 
amount of attention to tind suitable grinding wheels. The machine 
saw the light of day, while our knowledge of grinding wheels and 
suitable speeds and feeds was still very slight. I have been with 
the heavy grinding machines almost since their introduction into 
Kagland, and since then there have been great improvements in 
the speed at which material can be removed, and [| do not think 
we have reached finality yet. 

The chief points of the machine as it stands now are— 

A copious supply of water. 

A wheel of sufficient diameter to prevent too rapid wear. 

A large variety of speeds for revolving the work, as it is 
found that the circumferential speed of the work has much to do 
with efficient grinding. 

A large variety of feeds for sliding the work, as it has been 
decided that the feed for each revolution of the work must be 
equal to the width «f the stone, This seems one point to which we 
may hold firmly in a somewhat chaotic state of knowledge, but 
even this does not hold good for fine finishing, in which case the 
feed should be much less. 

Kasily adjusted supports for the work. 

A new feature is being introduced in the form of an automatic 
sizing arrangement, which automatically changes the feed from 
roughing to finishing, and knocks out the feed when the finished 
size has been obtained. The arrangement is quite independent of 
the wear of the wheel. Suchan arrangement would be an economy 
on the smaller machines when there were many short pieces of one 
size to grind. 

We may look to the future to make the use of the grinding 
machine far more extensive. Machines of a cheaper nature will be 
introduced to finish much of the work which is at present finished 
in the lathe, 

There remains now the question of screwing the work. Bolts 
and such work would, of course, be screwed by means of self-open- 
ing dises, as this is much the cheapest method. But where great 
accuracy of pitch, or threads of large pitch, such as worms, are 
reyuired, recourse must be had to either the lathe or the screw 
milling machine. There are two forms of screw milling machines 

one where the work is screwed in one revolution by means of a 
multi-thread milling cutter, and the other where the single-thread 
milling cutter is used, and the work must be revolved as many 
times as there are threads to be cut. This latter machine is the 
most universally useful, and there is a great future before this 
type of machine. The accuracy which can be obtained is quite 
astonishing, although opponents to the use of this machine will 
point out that it is quite impossible to cut a square thread correctly. 
Now I fear that many of you will come to the conclusion that | am 
advocating a retrograde policy in drawing attention to the merits of 
the simplest machines. But in advocating these machines I do not 
wish to bring back the old methods of using them, for the most 
careful consideration is required to find the method which will give 
the best results. I, least of anyone, would wish to belittle the 
value of the small automatic and large complicated turret lathes 
which have been brought to such wonderful perfection in modern 
times, but I ask machine users to keep such machines in their 
proper places, and weigh carefully the merits of simpler and 
cheaper machinery. 








LAUNCHES AND TRIAL TRIPS. 





DuFFRYN MANoR, steel screw stoamer; built by Messrs. 
William Doxford and Sons; to the order of Messrs. Harrison, 
Brown and Co,; to carry 6700 tons ; engines, triple-expansion ; 
launch, July 31st. 

MIRANDA, twin-screw steamer; built by Messrs. Mackay 
Brothers ; to the order of the Lloyd Brazileiro ; constructed by 
Messrs. Aitchison Blair and Co. ; trial trip, August 8th. , 


A FLOATING dock, built by Messrs. Swan, Hunter and Wizham 
Richardson, Limited ; to the order of the Wilton’s Engineering 
and Slipway Company ; length, 424ft. ; lifting capacity, 7500 tons ; 
launch, August 8th. 

STEAM launch tug; built by Messrs. Edward Hayes; to the 
order of the Brazilian Navy ; dimensions, length 5ift., breadth 
llft. ; engines, triple-expansion, Sin., 16in., 10in., pressure 120 1b.; 
constructed by the builders ; trial trip, recently. 

CEYLON, twin-screw passenger steamer ; built by Messrs. 
Hunter and Wigham Richardson and Co. ; to the order 
Compagnie des Chargeurs Réunis, of Paris; dimensions, 500ft., 
Soft. 8in., and 36ft. llin. ; to carry 9000 tons; engines, triple- 
expansion, pressure 200 Ib. ; constructed by the Wallsend Slipway 
and Engineering Company ; launch, August 13th. 

VENEZIA, twin-screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of Cie. Francais de 
Navigation Mixte, Marseilles, Cyp. Fabre and Co.; dimensions, 
srg in length ; engines, trivle-expansion ; trial trip, August 
_ Batre, steel screw cargo steamer; built by the Laxevaags 
Engineering Company ; dimensions, 242ft. by 32ft. Zin. by 17ft. lin.; 
to carry 1530 tons ; engines, triple-expansion, l6in. by 25\in. by 
43in. by 30in. stroke, pressure 175 lb.; constructed by the Laxe- 
vaags Engineering Company ; trial trip, August 15th. 

GARFEEL, steam tug ; built by Messrs. P. McGregor and Sons ; 
engines, compound ; constructed by James Ritchie; launch, 
August 16th. 

_ WasHINGTON, steel screw steamer ; built by Messrs. Irvines and | 
‘o.; to the order of the Furness Line ; dimensions, 336ft. by 47ft. | 
hy 24ft. 10in.; engines, triple-expansion, 24in., 38in., 64in, by | 
‘Zin, stroke, pressure 160 lb.; constructed by Messrs, Richardsons, | 
Westgarth ; launch, August 22nd. | 

LORD RoBERTS, steam trawler; built by Messrs. Marles and Co.; 
to the order of the Yorkshire Steam Fishing Company ; trial trip, 
\ugust 22nd. 

PALMA, steel screw steamer ; built by Messrs. Irvines and Co, 
to the order of Messrs. Elder, Dempster and Co.; dimensions, 336ft. 
by 46ft. by 25ft. 3in.; engines, triple-expansion, 24in., 40in., 60in. 
by 45in, stroke, pressure 180 lb.; constructed by Messrs. Richard- | 
sons, Westgarth ; launch, August 22nd. | 
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Rolling mill engine.—The new Mesta engine for driving 
the finishing rolls of the rail mill of the Bethlehem Steel 
Company is a cross-compound condensing engine with 
piston valves. It takes steam at 150 Ib. pressure at the regu- 
Jator, and runs at 80 revolutions per minute. The cylinders 
are 44in. and 76in. diameter, with a stroke of 60in. The 
main shaft is a single steel forging 26ft. long; it has at one 
end a return crank with counterweight, cut from the solid. 
This is the low-pressure end. On the high-pressure end is 
fitted a cast steel crank disc with a forged steel pin. On the 
middle of the shaft is a fly-wheel 22ft. diameter, weighing 
100 tons. Itis built up of two hub castings and four seg- 
ments, each segment having two arms or spokes. The shaft 
governor is 9ft. diameter, and isdriven from the high-pressure 
crank-pin by a return crank or drag link. This governor con- 
trols the cut-off valves of both the high and the low-pressure 
cylinders. The bed-plate for each side of the engine is a 
single massive casting, and these are connected at the fly- 
wheel end by a cross piece. The high-pressure bed-plate has 
a single bearing for the shaft close to the crank disc. The 
low-pressure bed-plate has two bearings, one on each side of 
the crank. All the bearings are 26in. diameter and 46in. 
long, and each has a flat-bottomed lower shell, two side 
bearings with adjusting wedges and bolts, and a very heavy 
cap. The lower shell of the outboard bearing next to the 
mill is carried on wedges to allow of vertical adjustment. 
The frame or bed is 30ft. long, 12ft. wide, and 10ft. high over 
all. The piston valves work in removable bushings, and the 
low-pressure cylinder has double steam chests and valves, in 
order to reduce the clearance. Each valve has a constant 
port opening, but within itis a cut-off valve controlled by the 
governor. The inner valves are double ported, giving large 
openings for the earliest cut-off. The cut-off varies from full 
stroke to 0°7 per cent. of the stroke. 


Steel wheels for railway wagons.—One of the develop- 
ments in American railway carriage and wagon construction 
is the use of steel wheels of different types. There is the 
steel-tired wheel, with a cast iron, wrought iron, or cast 
steel centre, or paper-disc centre for carriage wheels. Then 
there is thesolid rolled steel wheel in which the hub, centre and 
tire are all formed from a billet by special rolling machinery. 
And then there is the cast steel wheel, a plant for making 
which has been equipped by a large steel foundry company. 
The special feature is that extreme density of metal in the 
tread and flange is secured by revolving the mould at high 
speed, about 600 revolutions per minute. The casting takes 
about fifteen seconds, so that the mould makes some 200 
revolutions during this part of the process. As green sand 
moulds would break down at this speed, dried moulds are 
used, which stand the wash of the metal. The steel enters 
the mould under considerable pressure from a basin or mixer 
connected with the centre gate, and manganese—in the form 
of pulverised ferro-manganese—is added to that part of the 
metal which forms the tread and flange. This is a secret 
process, giving great strength and wearing properties to these 
parts, while the centre of the casting is of a mild quality. 
The two grades blend imperceptibly. The castings are an- 
nealed by heating toacherry red, in order to relieve any 
internal strains. While cooling, the tread and flange are 
sprayed with water to restore the temper that may have been 
lost in heating. A wheel weighing 550 lb. will stand the 
severe standard tests required for chilled cast iron wheels 
weighing 700 lb. 

Pumping engine design.—In a paper read before the 
American Waterworks Association, Mr. Irving H. Reynolds 
discussed the various types of pumping engines, and showed 
that in ordinary cases where more than five million gallons 
daily are to be pumped, the high-duty engine is almost always 
preferable. But where the capacity is from three to five 
million it is a question in each particular case whether high- 
duty or low-duty engines will give the best results. Large 
fly-wheel engines should be vertical, with single-acting 
plungers, and preferably of the triple-expansion type. Direct- 
acting engines should be horizontal. The wear of machinery 
is little affected by mere piston speed, is largely determined 
by the number of reversals in a given time. This refers 
particularly to the life of pump valves and the wear of 
journals and pins, so that an engine of short stroke and 
frequent revolutions will show a higher rate of depreciation 
than one with larger stroke and fewer revolutions, although 
both may have the same piston speed. In all cases, the 
duty under working conditions is lower than that obtained 
under official tests; but this falling off Mr. Reynolds con- 
siders to be greater with direct-acting engines than with fly- 
wheel engines. This is mainly due to the failure of the 
former to make their full stroke unless the cushion valves are 
frequently and carefully adjusted. Boiler plants evaporating 
9 lb. of water per pound of coal are few, and the average is 
about 8 1b. with good or 71b. with medium grade bituminous 
coal. The duplex pump is very successful for handling water 
at moderate speed, but it seems hardly capable of improve. 
ment without increased complication and reduction in 
economy. Its low cost is an advantage, but with increasing 
cost of fuel its field is likely to be narrowed by the increased 
use of fly-wheel pumps of medium and high duty. 








DOCKYARD NOTES. 


THERE are persistent rumours that the Téméraire— 
launched at Devonport on 24th inst.—and her sisters will 
carry their amidship after turret a deck higher than the 
corresponding Dreadnought turret, and firing over the after- 
most turret. We very much doubt whether this is so, as the 
advantages would be very small, unless, as is possible, it 
were done with a view to allowing more space to the super- 
structure amidships. 











| but were never evolved for firing over each other. 


derive no advantage worth mentioning. 
great deal more weight and a very slight gain in training. 


siderable trouble. 
leads to possible interference, or would, but for the Kilroy 
apparatus, which gives ample warning directly interference 


TuRRETs training over each other are of American design, 
The idea 
was merely to get two turrets into a small space—150ft. odd 
instead of the 200ft. they would otherwise require. A 
Dreadnought with her ‘‘ forward after’’ turret raised would 
There would be a 


If the one turret fired over the other there would be con- 
On the other hand, the present design 


becomes possible, 





ANOTHER rumour about new ships is that the Shannon has 





her 7°5’s in a battery instead of in turrets. This, so far as 


we know, is quite incorrect. 





Tue Duke of Edinburgh and Black Prince will, so soon as 
they come in for extensive refit, have their Gin. battery guns 
removed, and be fitted instead with 7°5’s, like the Warriors. 
This, at least, is projected, but, like the re-armament of the 
early Counties, it may remain in the projected stage. 





Tuer Glory—which has been the subject of a good deal of 
criticism on account of her refit being nearly three years 
overdue—has lately been worked upon fairly hard, and has 
just had a basin trial. This is about the first time her 
engines have moved since she was made a unit of the Home 
Fleet. 





Tue Good Hope, Admiral Sir Percy Scott’s flagship, now 
being refitted at Portsmouth, will, it is rumoured, carry 
something like a hundred tons of experimental gear on board. 
According to reports, great efforts are being made to render 
her a record shooting ship. 





RatHER late in the day, the fiat has gone forth against 
military masts in France. It has tardily been discovered 
that they afford an excellent mark for the enemy to lay on, 
and inconspicuous pole masts will probably be substituted for 
all the new cruisers now in hand. : 








THE INTERNATIONAL PETROLEUM CONGRESS. 


Tue third International Petroleum Congress, following 
that held in Paris in 1900, will be held in Rumania in the 
month of September. The actual meeting at Bukarest from 
the 8th to the 13th of September will be preceded and followed 
by a comprehensive series of excursions according to the 
following programme :— 

September 4th. — Meeting of members desiring to join the 
preliminary excursions at Bukarest. . 

September 5th.—Departure for three days’ excursions into 
the most important Rumanian petroleum regions, including 
Baicoi, Tzintea, Recea, Bustenari, Campini, Draganesci, and 
Moreni, returning to Bukarest on September 7th. 

September 8th.—Official opening of the Congress. 

September 9th.—Session for reading and discussion of 





apers. 

Boptansber 10th.—Excursion to the summer residences of 
the Royal Family at Campina, Bustenari and Sinai. 

September 11th, 12th, and 13th.—Meetings and visits to 
the Exhibition. 

September 13th.—Closing meeting of the Congress. 

September 14th and 15th.—Excursion to Constantza, either 
directly by railway or by steameron the Danube from Guirgiu 
to Cernavoda, and thence by railway to Constantza, where 
the petroleum harbour will be visited on September 15th. 
From Constantza the visitors will proceed in the evening by 
a special steamer of the Rumanian Steam Navigation Service 
to Constantinople. 

For those unable to make the Constantinople trip, an 
alternative excursion has been arranged for the same dates— 
September 14th and 15th—to the interesting petroleum district 
of Moldavia. 

In preparation for the meeting the organising committee 
has issued a handbook, which, in addition to the details of 
the official arrangements, gives the history of the preceding 
congresses, and contains much useful accessory information 
for the visiting members. 








AccorDING to a contemporary, the negotiations relating 
to the regulation of the Plimsoll line which have been proceeding 
between the British and German Governments are nearing comple- 
tion. On both sides concessions have been made ; but, roughly 
speaking, it may be stated that the German authorities have 
accepted the British system of measurement. 

THE NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
INGINEERS.—An excursion meeting of the members of the North 
of England Institute of Mining and Mechanical Engineers was 
held at Dunston-upon-Tyne yesterday for the purpose of inspect- 
ing the ferro-concrete buildings, six grain silos—46ft. in diameter 
and 60ft. deep—and jetty, at the Dunston Mills of the Co-opera- 
tive Wholesale Society, Limited. 


WATER SERVICE JUNCTION UNDER PRESSURE.—An interesting 
and what is claimed to be the largest under-pressure water con- 
nection ever made in Scotland—while the water service was being 
maintained as usual—has recently been effected in the middle 
ward of Lanarkshire under the direction of Mr. W. L. Balmer, the 
water superintendent for the Lanarkshire Middle Ward District 
Waterworks. A system of water filters for the Strathowen dis- 
trict has recently been erected at Reedles Farm, and to feed 
these it has been necessary to take a l6in. branch connection from 
the 27in. main which supplies the Middle Ward generally. As the 
usual method of turning off the supply and cutting out the pipe 
for the insertion of a branch connection would have caused, in this 
case, stoppage of the supply over a large and populous district for 
a considerable time, with other attendant risks, it was decided to 
carry out the connection entirely under pressure, and maintain the 
usual service while the work was being done. John Ruscoe and 
Co., Limited, water and gas engineers, Hyde, Manchester, were 
requisitioned to prepare special machinery. Owing to the large 
size of the connection a new set of boring machinery and attach- 
ments was necessary. This consisted of a special clip or jacket 
with outlet to fit the 27in. main pipe; a 16in. vertical Glenfield 
and Kennedy water valve ; and the drilling machine, comprising 
a stee] tool chamber, tool block and cutter, and the requisite 
driving apparatus. As to the operations, the clips were fixed 
round the main service pipe, run at the ends with molten metal, 
and caulked. The centre or main chamber of the jacket was then 
filled with Portland cement and the 16in. water valve firmly bolted 
up to the outlet of the jacket. When the fixture had been proved 
thoroughly water-tight and the valve lifted to give full bore the 
special boring apparatus was attached to the flanges and the 
boring commenced. The boring tool consisted of a cast steel block 
with segments of self-hardening steel dovetailed into it. The 
piece eventually cut out—which very much resembled a cup—was 
gradually received into the cutters and firmly locked itself, thus 
obviating all risk of its falling back into position when separation 
was effected. When separation finally took place the cutter was 
withdrawn through the opening of the valve into the water-tight 
tool chamber, and the valve closed down. ‘The whole of +. 
apparatus was then removed, leaving the plant ready for the 
attachment of the 16in. branch from the main to the filters. The 
piece cut out was found to be 3fin. up the cutters, and had i oft 
the pipe in an admirably clean tashion. The total weight of the 





apparatus and fixtures used was 43 ewt, 
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ROLLER STEADY TURNING TOOL. 


A ROLLER steady turning tool has recently been patented 
and put upon the market by Alfred Herbert, Limited, of 
Coventry. It is shown on the accompanying engraving. 
In considering the principle of its action it must be realised 
that tool holders having flat steadies, as previously used, have 
never enabled the high-speed cutter to do all that high-speed 
steel is capable of, as the combination of pressure on the 
steady and the high surface speed of the work proves destruc- 
tive to the steadies. The use of high-speed steel with tool 
holders having flat steadies certainly did enable a higher 
output to be obtained than when using ordinary carbon steel, 
but the higher output was always much below what the tool 
would stand on account cf this difficulty with the steadies. 
The effect on the steadies is to rough them up with a corre- 
sponding reaction on the turned surface of the work, leaving 
the work very rough, and in times destroying the steadies. 

To overcome this difficulty Messrs. Herbert have experi- 
mented for several years with ro)ler steadies, and have at last 
evolved what they claim to be a perfectly successful type, and, 
further than this, to be a device which, though apparently 
quite simple, has effected what is almost a revolution in the 
production of work turned from the solid bar. By its use, 
when heavy cuts are taken, it is possible to increase the 
output of the tool to as much as four times what can be done 
with flat steadies. The reason of this, it is pointed out, is 
partly that a higher cutting speed can be used without 
roughing up the steadies, and partly that a quicker feed can 
also be used. 

As an example we illustrate a bolt that is regularly made 
in the maker’s works by the use of roller steady tools. Tke 














bolt is made from black round mild steel bar, 2in. diameter, 
the head being milled hexagon afterwards. The bolt is lin. 
diameter, 12in. long under the head, and is turned from th - 
2in. bar with the roller steady tool in one cut at 500 turn: 
per minute, 92 cuts per inch, the turning occupying just under 
2} minutes, and the finish being smooth and bright, no 
finishing cut being required. An equivalent output can be 
obtained by running the spindle at slower speeds with a 
crresponding increase of feed. 

The following is a brief description of the tool itself. The 
cutter-block is similar to previous designs, and does not need 
special description. It might, however, be noted that screws 
are provided for adjusting the height of the tool as well as for 
clamping it, and that the tool is ground from a rectangular 
bar and does not require forging. The tool is advanced and 
withdrawn by a vertical rack pinion with a worm wheel at 
the top. The worm shaft has a knurled knob for rotating it, 
and the stop motion is of what is known as the “hit-and- 
miss ’’ design ; the illustration shows it in the hitting posi- 
tion, that is, when it is acting as the stop. The projection 
carrying the fine adjusting screw, which comes in contact 
with the stop, can be pushed in so as to enable the stop to be 
rotated when required without catching the projection, and 
the stop itself is adjustable on the worm shaft, being located 
after adjustment by the large knurled knob shown at the front. 
The steadies are hardened steel rollers set in such a position 
that each roller takes a fair share of the re-action from the 
tool. The rollers are free to rotate on hard steel pins sup- 
ported on each side of the roller ; the pins are cut away to half 
the circle where they are supported in order to enable large 
bars to come close to the rollers when heavy reductions in the 
diameter are being made. The roller slides are fitted in a 
similar manner to the jaws of a chuck, and are kept up to 


their work by screws bearing on projections from the roller | 
The projections can be withdrawn by the knurled 


slides. 


heads in the roller slides shown at the opposite ends to the 
rollers; the object of this is to enable the roller slides to be 
quickly withdrawn after doing a piece of work without dis- 
turbing the adjustment of the screws which set them, thus 
enabling them to be returned to exactly the same position for 
doing the next piece of work. This adjustment is also very 
useful when turning away from the chuck, as in such cases 
the worked is first necked down near the chuck to the 
required diameter, and the rollers are then set to the necked- 
down diameter, the tool adjusted up to its stop, and the wors 
proceeded with without any measurement. The screws ad- 
justing the roller slides are simultaneously locked by the 
sqnare-headed screw in the valley between the two roller 
slides. The lubricant is fed to the tool by a funnel just 
visible in the engraving, a hole from the bottom of the funnel 
leading to the tool at such an angle as to ensure a strong flow 
of lubricant on exactly the right part of the tool. It has 
been found, incidentally, that a much higher output can be 
obtained with the roller steady tools when using suds or cut- 
ting compositions of similar quality rather than with thick 
oil, as the heat conducting power of these thin liquids, and 
also the amount that can be forced over the tool in a given 
time, is much greater than of oil. It is necessary, hcw- 
ever, to be sure that the cutting lubricant is not of such a 
nature as to become gummy or to rust up the machine. 

One of the points specially provided for in the design of 
this tcol is the central support for the rollers, so as to ensure 
them bearing along a straight line on the work. It will be 
seen by inspection of the illustration that no amount ol! 
pressure on the rollers can spring them from their position 
square with the work, as would be the case if the rollers were 
to overhang or to be supported otherwise than centrally 
This is a point which has been found to be of much impor- 
tance, and it is owing, the makers add, to apparently such 
small points as these that the largo output of this tool has 
been obtained. 








NUT PLIERS. 


ONLY those who have experienced the annoyance of trying 
to reach nuts which are in almost inaccessible places, which 
frequently used to be the case in motor car design, will be 
able fully to appreciate the use of the ‘‘antox”’ nut pliers, 
which we have had sent to us for trial purposes. These pliers, 
which are made by Avery and Roberts, Limited, of 64, 
Stanley-street, Liverpool, comprise a corabination of nut 
pliers, wire cutters, and nippers, burner hole, and ordinary 
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pliers. The principal feature is, however, the shape of the 
jaws. These at the end have been so cut that they will take 
nuts up to 4, and can be used in either the horizontal or 
vertical position. In fact, the jaws of the pliers may be 
called universal box spanners. The pliers are well made, and 
measure about 63in. by 1jin. For electrical work, instru- 
ments are supplied with rubber insulated handles. 








Out of the forty-two existing blast furnacesin Belgium 
thirty-six are at present in operation, the same number as a year 
ago, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Northern Improvements and Midland Iron. 


THE better reports from Glasgow and Middlesbrough had 
a favourable influence upon the Birmingham market to-day— 
'hursday—-though the improvement notified was not sufficiently 
pronounced to affect prices. These remained weak, and sellers’ 
Josition was rendered still more insecure by the advance in fuel, 
‘hich comes into force on September Ist. lronmasters spoke 
strongly to-day of the difficulties with which they are now faced, 
rood unmarked bars are £7 7s. 6d. to £7 10s. per ton, while 
‘ommon bars are £7 2s. 6d. to £7 5s. per ton, Hoops are £8 10s., 
ind gas tube strip £7 15s. to £7 17s. 6d. Rivet iron is also 


{7 lds. 


Galvanised Sheets and Black Iron. 

The associated manufacturers of galvanised sheets have 
re-atlirmed their minimum price at £13 17s. 6d., to which figure it 
vas raised at the end of May, whea the cost of production was 
‘ubstantially higher than it is at present. Makers state that the 
profit has been so lean that they cannot afford to give customers 
the advantage of the fall in plain sheets and spelter. To-day 
hlack doubles command £8 12s. 6d to £8 15s., and virgin spelter 
£22 17s. 6d., or less, at Birmingham. No present interference 
with the export trade to Australia is feared from the increase of 
the tariff on galvanised sheets. With regard to iron and steel 
exports generally, the view is expressed thatthe only results of the 
new rates would be to make the Australian consumer pay more for 
his commodities, 


Pig Iron Irregular. 

Opinions differ considerably touching the real state of the 
pig iron market. The position is peculiar. Very little business is 
being placed, and the retlex influence of the stagnation in America, 
where prices have fallen about a dollar, is being felt. South 
Staffordshire smelters absolutely refuse to accept reductions. 
Northampton houses are hardly so firm, and are reported to be 
shading prices. But even here an element of strength has been 
introduced by a number of German inquiries. In Derbyshire iron 
there were this—Thursday—afternoon a few transactions, and 
Northampton forge iron changed hands for moderate parcels. Sel- 
lers of Lincolnshire iron were prohibited from giving pricesin regard 
‘o inquiries. Here and there makers hold out for such a price as 
60s. for South Staffordshire part-mine, and also for Northampton- 
shire forge, but as far as can be ascertained, such makers are left 
high and dry as a consequence. Consumers’ ideas do not run to 
more than 57s. for Northamptonshire, and they assert that certain 
brands are to be bought freely at that price, or a little easier. On 
the whole, however, sales are no* very large. Derbyshire forge 
iron is 59s, to 60s,, and North Staffordshire 61s, to 63s. 


German and American Steel. 

The steel trade is disturbed by statements on Bir- 
mipgham Exchange that steel is again being ofiered here from 
France and Germany. Singular asit may seem, there still appears 
to be a fair quantity of German steel to come in under low-priced 
contracts, which, in the ordinary course, should have been finished 
a long time ago, and would have been but for the extreme activity 
of the German home demand. Whatever may be the prospect, 
however, the present uncertainty checks business, and though 
some of the British makers nominally quote £6 5s. for Bessemer 
sheet bars, the real position seems to be that £6 2s. 6d. is not a 
strong price. At any rate, prospective buyers are not disposed tu 
come up to it freely. The /ron Age statement that although 
United States plants are running at high pressure, and will con- 
tinue todo so for the remainder of the year, ‘‘new tusiness is 
falling off in all directions” is not liked on Birningham Exchange. 
There is much curiosity as to the inference to be drawn from the 
statement that the United States Steel Company has sold 10,000 
tons of steel sheet bars for delivery here in the last quarter of the 
year. Itis perhaps not generally known that the Steel Trust and 
the Stahlwerks Verband have a very good understanding between 
each other concerning the British market, and that whatever may 
happen the least probable thing is a repetition of the cut-throat 
competition of a year or two ago between Ameriva and Germany. 


Iron Trade Future. 

Much interest was shown on Birmingham Exchange to-day 
in the remarks concerning the future of trade, made this week by 
Colonel Roper Wright, the South Wales manager of Baldwins, 
Limited. Colonel Wright said it was matter for congratulation 
that the country still enjoyed good trade, but he urged the wisdom 
upon ironmasters of not making contracts for too long a period, as 
sudden market fluctuations often meant disaster to one side or the 
other, and feelings of friecdship were likely to become disturbed. 
He would be a bold man who would predict the future, but it 
could not be ignored that there was a gradual! spreading of a higher 
social scale the world over, and conseyuently greater demands for 
iron and steel and the wares of civilisation. The policy of laying 
down the highest types of labour-saving machinery must continue, 
and workmen should assist employers to attain the minimum cost 
of production. If costs could be minimised by running plant con 
tinuously and at its utmost capacity of output, the British iron 
trade would still get its share of the trade of the world. 


Improved Tube-welding Process. 

The American Consul in Birmingham reports the inven- 
tion by two American workmen, employed locally, of an improved 
tube-welding process, aiming at economy of manufacture and 
more perfect welding. Cold air, or air and gas, whichever is 
preferred, is blown upon the edges of the iron or steel strip as it 
is drawn through the furnace at welding heat, thereby doubling 
the temperature of the edges, and leaving a pertect edge, through 
the mixture of the oxygen in the air with the impurities in the 
strip. The invention is reported to be already in use in the 
district, in this case the air blast alone being employed. The pro- 
cess is also applicable to butt welded tube manufacture, and 
obviates loss from the material buckling or being burned by exces- 
sive heat. 


Gas Companies and Price of Coal. 

At a meeting of the Wolverhampton Gas Company the 
chairman said more gas was being made, and he had no doubt 
the higher quality of the coal employed was the reason for this. 
The question of the price gas coke would fetch this winter would 
have to be considered, and if it did not realise more the price of 
their gas might have to be increased. The directors would be 
sorry to do this, but though they had made their coal contracts in 
advance their outlay for coal was much greater, and it would have 
to be recouped from somewhere. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, August 28th, 
Pig Jron Variable. 

NOTWITHSTANDING the heavy shipments at outports, ana 
the difficulty of getting deliveries of makers’ iron, there is still dis- 
inclination on the part of buyers to operate on spot. Lincolnshire 
was officially reduced 2s, per ton on Saturday, but this class of iron 
is still too high for this market. Most other English makers were 
weaker, and Scotch was barely maintained. For forward delivery 
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makers are still qs at some shillings lower than current rates, 
It is difficult, in face of a practically featureless market, to gauge 
the position, although at the time of writing there is somewhat 
more inquiry, but it is just possible that prices may be further 
shaded before the week is out. 


Forge Iron. 
Shows little or no change. 


Finished Iron. 
There is a quieter feeling, but no change in prices. 


Steel. 

It is now generally admitted that foreign material is being 
more freely offered on this market, and large sales of billets are 
reported. As will be seen from the quotations, prices are lower 
this week. Piates show no change ; hoops easier. 


Copper. 
There is practically no change to report in manufactured 
stuff, but the inquiry is fair. 


Sheet Lead. 
Quiet. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 64s. 6d.; Stafford- 
shire, 62s, to 62s. 6d.; Derbyshire, 63s, to 64s.; Middlesbrough, 
orands, 65s. 4d. Scotch: Gartsherrie, 73s. 9d.; Glengarnock, 
723. 9d. to 73s, 3d.; Eglinton, 71s. to 71s. 3d.; Dalmellington, 
70s. 6d., delivered Manchester. West Coast hematite, 783. 6d.; 
East Coast ditto, 81s. 6d., both f.o.t. Scotch, delivered Heysham : 
Gartsherrie, 71s. 6d.; Glengarnock, 70s. 6d. to 71s.; Eglinton, 
68s. 9d, to 69s.; Dalmellington, 68s. 3d. Delivered Preston: Gart- 
sherrie, 72s. 9d.; Glengarnock, 71s. 9d. to 72s. 3d.; Eglinton, 70s. 
to 70s. 3d.; Dalmellington, 69s. 6d. Finished iron: Bars, £8 ; 
hoops, £8 7s. 6d.; sheets, £8 15s. to £9. Steel: Bars, £8 to 
£8 5s.; hoops, £8 7s. 6d.; sheets, £9; boiler plates, official, 
£9 2s, 6d.; plates for tank, girder, and bridge work, £7 15s.; 
English billets, £6 2s, 6d. to £6 5s.; foreign ditto, £5 12s. 6d. 
to £5 15s. Copper: Sheets, in quantity, £98 per ton ; small lots, 
124d. per lb.; tough ingot, £86; best selected, £87 per ton. 
Seamless copper tubes, 1]{d.; seamless brass tubes, 9}d.; con- 
denser, 10\d.; rolled brass, 8d.; brass wire, 8}d. to 84d.; brass 
turning rods, 8id.; yellow metal, 8d. per lb. Sheet lead, £23 10s. 
per ton. English tin ingots, £171 per ton. 


The Lancashire Coal Trade. 


An adjourned meeting of the Lancashire and Yorkshire 
coalowners was held on Tuesday, when it was decided to advance 
the price of domestic fuel by 1s. Sd. per ton. The advance of the 
previous week of 10d. per ton on slack, as already noted in THE 
ENGINEER, was confirmed. In the meantime the demand for all 
classes of coal is brisk at full rates. The advances noted above 
come into operation on September Ist. Best coal for domestic 
purposes, 14s. to 15s,; seconds, 13s, to 14s.; common, 1ls.; best 
burgy, 10s. to 10s. 3d.; common furnace coal, 103. 10d.; best slack, 
9s, to 9s. 3d.; medium, 8s. 4d. to 8s. 10d.; ccmmon, 7s 10d. to 
Ss, 4d., at the pit. Screened coal for shipping purposes, 12s. 7d. 
to 13s. 4d.; unscreened, lls. 7d. to 12s, 4d., delivered Manchester 
Ship Canal. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 


There are signs of a falling off in the demand for hematite 
iron, and these chiefly arise from foreign sources. For some time 
past there has been a good trade with America and with the Conti- 
nent, but America is now making fewer inquiries for deliveries, and 
is reported to have been busy making arrangeinents to increase her 
own output of metal to an extent that will at any rate compass her 
own requirements, while on continental account the demand has 
eased down to a small extent, at any rate, although it is known she 
will still require a large delivery of hematite to supplement the 
metal she can produce for her own requirements. There is a belief 
also that America will need further deliveries of metal before 
she can cope with her own demand. In the meantime, makers in 
this district have in hand several important orders on foreign 
account, and they are also well sold forward on home account, so 
that for some time to come they will be busy. The outlook, 
however, does not look so bright as it did a week ago. Makers 
are quoting SOs. 6d. per ton for mixed Bessemer numbers net 
f.o.b,, and warrant iron sellers are at 78s. net cash, buyers 6d. 
less. Stocks of warrant iron have gone down 249 tons during the 
week, and now stand at 11,640 tons. Makers hold very small 
stocks. Iron ore remains in very good demand, although it is 
reported that one or two furnaces are going out of blast. But 
other furnaces are ready for lighting if the demand should justify 
a fuller make of iron. 


Steel. 


There is not so good a report of the steel trade this week, 
and the mills at Barrow have been standing this week. The mills 
in West Cumberland are, however, busy chiefly on tin ware and 
sleepers. The demand for rails is quieter, but prices are steady 
at about £7 per ton for heavy sections, The demand for ship- 
building descriptions of steel is quiet, but it is expected to im- 
prove, and prices are somewhat lower, heavy plates being quoted 
at £7 10s. per ton, Very little is being done in merchant steel. 


Shipbuilding and Engineering. 


It is reported that Vickers, Sons and Maxim are building 
two submarines for the Japanese Government. These vessels are 
practically the same as the C class built for the British Govern- 
ment, They are are furnished with two submerged torpedo tubes 
forward. The engineering trades are well employed both in the 
marine and gun-mounting departments. Boiler makers have a 
fair amount of orders in hand, but are not very fully employed. 
Iron, steel, and brass founders are well off for orders. 


Shipping and Coal. 


There were exported from West Coast ports last week 
9292 tons of iron, and 8107 tons of steel—a total of 17,399 tons as 
compared with a total of 26,558 tons in the same week of last year 
a decrease of 9159 tons. The total exports this year to date have 
been 598,695 tons as compared with 533,579 tons in the same period 
of last year—an increase of 65,386 tons. The coal trade is brisk, 
and prices have been substantially advanced this week. Coke is 
also Daag and is likely to be dearer still during the winter 
months, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
The Trade Position. 


THE position of trade in this district is already becoming 
rather ‘‘ patchy.” The works are as well occupied with orders as 
they uave been any time this past two years, but complaints are 
being made in some «uarters that the outlook is by no means so 
cheerful. There has been a decided slackening off in the matter 
of new orders, and rolling mills, tilts, and forges are not likely to 
be as busy in another two months’ time as they have been. 
Taking business all round, however, there is evidence that the 
posens rush of good trade will last this year out at any rate, and 

y that time a considerable amount of new work may have come 
forward, It is undoubtedly the fact that very slight concessions in 
price will bring out a Jong list uf orders, which are only waiting 





such an opportunity. Government work is very slack, particularly 
for projectiles, but the demand for railway and tramway material 
is steadily on the increase, and the pressure for delivery is greater 
than at any previous time in the industrial history of Sheffield. 
The coal trase is strong in almost all sections, and the lighter iron 
and steel trades, such as the manufacture of files and saws, Xc., 
is very — but other trades, such as cutlery and silver plate, 
are weak, 


Naval Work. 


Many of the daily newspapers have been announcing, 
with thickly-leaded type and to the accompaniment of huge head- 
ings, the placing of wonderful orders for warships in this country 
by one or other of the foreign Powers. The statements made 
have been rather amusing to people in touch with work of this 
class, Last week it was freely stated that Russia was placing 
orders to the extent of about nine millions sterling in this country, 
and in other quarters the orders have been attributed to the 
Argentine. The rumours all seem to have arisen from the fact 
that insurances have recently been effected at Lloyd’s on the three 
Brazilian battleships now being built by Armstrong, Whitworth 
and Co, and by Vickers, Sons and Maxim, and some of the papers 
this week, having had this fact brought before them, have jumped 
to the conclusion that these are new orders just placed ; whereas, 
in fact, they are nothing of the kind. These orders are nearly 
two years old, At first the Brazilian Government came into the 
market for three battleships of about 13,000 tons displacement. 
Some financial troubles intervened, however, Rothschild’s being 
somewhat particular as to details. However, Armstrong, Whit- 
worth and Co. shortly booked the order, but meanwhile came the 
success of the Dreadnought, and after more uncertainty it was 
definitely announced that the Elswick firm had secured the 
contract, with the option of sub-letting one of the boats to Vickers, 
Sons and Maxim, and this was done, it also being decided that 
the Sheffield concern should build the turbine machinery for all 
three vessels. Considerable discussion followed on questions of 
design, but the orders were placed Jast year, and work on them 
has already been proceeding for a considerable time. 


Railway Material. 

feveral of the large firms in Sheffield make a speciality of 
the manufacture of special lines of railway material, such as springs 
of all kinds, wheels, tires, and axles. They have been remarkably 
busy for the past two years, and new orders continue to come to 
hand with almost disconcerting persistence. Tne works have 
hardly been able to cope with the demand, notwithstanding hurried 
extensions of works and the laying down of new machinery. 
Within the last fortnight some good orders have been placed on 
account of the Indian railway companies, and we understand that 
good inguiries are being made by South American railways. 
The home companies so far have been largely buying from hand to 
mouth, but it is thought they will not be able to keep out of the 
market much longer. Quite a good business is being done just now 
in tramway points and crossings, the manufacture of which from 
special steel is the monopoly of two of the leading Sheffield con- 
cerns, The orders recently booked are chiefly from the Continent, 
but some of the large British Corporations have been good 
purchasers, 

The Iron Market. 


The local iron market is reported to be somewhat easier. 
Lincolnshire ironmasters have reduced their foundry iron prices by 2s. 
per ton, this being the first reduction for more than twelve months. 
Otherwise prices are unchanged, for makers are well booked for- 
ward, and though there is no pressre to buy at the present time, 
an entire absence of stocks tends to maintain the level of quota- 
tions. 


The Coal Trade. 


The coal trade in this district discloses a rather irregular 
position. There has been some falling off in the demand for 
engine slacks and manufacturing fuel generally, due to the 
decreased demand from the local works and also from 
the Lancashire cotton manufacturing districts. In all other 
departments, however, the tendency is upward. Steams keep 
strong on the abnormal demand for shipment, which is 
particularly great just now owing to the rush to deliver at the 
Northern Haltic ports before the closing of the season. Buying on 
account of the Baltic has never been so aggressive, and with the 
full maintenance of the trade with the Continent generally, it is 
much to be regretted that the congestion on the railways and at 
the shipping ports is tending to restrict business, to the advantage 
of districts like the North-East Coast. There has been no change 
in the position as far as the supplies required by the railway com- 
panies are concerned. The Great Central Company, we under- 
stand, has made some progress with their purchases for the coming 
winter, having acquired a tonnage amounting to half their require- 
ments from one of the largest collieries in this coalfield, but the 
other companies concerned just now-the Midland and the Great 
Eastern—are still holding out. They have bought a considerable 
quantity of second-class fuel on satisfactory terms, and they state 
that this is meeting their requirements. Gas coal is in very 
firm request, and it does not appear that gas companies who did 
not contract for their full supplies two months ago have bettered 
themselves in any way. The basis of contracts this year, as com- 
pared with last, was an advance of 2s, 6d. perton. Present market 
rates area further ls. 6d. per ton higher. House coal will be 
advanced lozally by 10d. per ton on September Ist. In other dis- 
tricts the advance is much more than this, but prices here have 
been maintained at a high level throughout the summer, and they 
are still as high as anywhere else. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 


THE influence of the approaching autumn is already being 
felt, and the tone of the anne has become strongly sanguine, 
for there is good reason to believe that the deliveries of pig iron 
will be the briskest of any autumn on record. Consumers abroad 
have already bought large quantities for delivery before the close 
of the shipping season, and after a quiet time over the middle of 
August are beginning to buy again. It is almost certain that the 
demand will exceed the production—the latter cannot now be 
increased appreciably, owing to the scarcity of ironstone, and 
there is only an insignificant stock of pig iron in the makers’ hands 
—not more than 5000 tons of No. 3, which is the quality mainly 
required for export, and that is taking the whole district. The 
difficulty of getting steamers loaded expeditiously affords 
evidence of the small quantity of pig iron that is in stock. 
Traders are therefore justified in expecting that the depletion 
of Connal’s stock will go on at a great rate during the 
autumn, and very little will be left at the end of the year, 
seeing that there is only about 190,000 tons at present—the 
average monthly decrease this year has been 43,000 tons, 
The situation as regards Cleveland pig iron is altogether encourag- 
ing, and no material easing of prices can well be looked for. 
September and October are months when nearly always prices 
move in favour of the sellers, A good inquiry by continental con- 
sumers is reported for Cleveland pig iron, and the district can do 
without the American demand, because other markets can readily 
be found for all that can be produced. No. 3 Cleveland G.M.B. 
pig iron was as low as 57s. per ton at the commencement of this 
week, but has gone up to 57s. 6d. for early f.o.b. delivery. No. 1 


is extremely scarce, and those who ‘need that quality have to pay 
heavily for it, seeing that whereas they could get it generally 
during the last few years at 1s, 6d. per ton above the price paid 
for Nv. 3, they have nuw to give 6s, per ton mure. 


The cause cf 








the scarcity is chiefly the stoppage of most of the furnaces for a 
day two months ago to allow the men to hold a demonstration at 
Guisbrough. The cost of that has been very considerable for the 
employers, seeing that the furnaces have been long in getting back 
to producing their usual qualities. No. 4 foundry has been sold 
this week mostly at 56s. 9d.; No. 4 forge, at 56s. 31.; and mottled 
and white, which once again are being made in saleable quantities, 
are quoted at 55s. 9d. 


Hematite Pig Iron. 


This branch of the pig iron trade is somewhat detrimen- 
tally affected by the adverse reports that are in circulation about 
the condition and prospects of the shipbuilding industry. A large 
proportion of the hematite pig iron produced in this district is 
used in the manufacture of shipbuilding materials. Makers of 
East Coast hematite pig iron are still well off for orders, but some 
are getting to be anxious about the future. Thus, the prices 
which have beea stationary for weeks have now become easier, 
and while 81s, per ton is quoted for mixed numbers, business has 
been done at 303. 6d., and even 80s. has been accepted. Rubio 
ore is also cheaper, merchants taking 21s. per ton c.i.f. Tees for it. 
But to counterbalance this coke is dearer, owing to the unpre- 
cedented activity in the coal trade, and the high prices that rule 
as a result of this. The quotation for medium coke has gone up 
to 22s. per ton delivered at the furnaces here. 


Connal’s Stock of Pig Iron. 


This continues to decline, though an increase was expected 
last week on account of the holidays, and the curtailment of local 
consumption due to that. There has not been any increase, how- - 
ever, and that is a satisfactory feature that is well worth notice. 
The decrease would have been larger still if the shipping facilities 
had allowed of more rapid exports. There is a good deal of con- 
gestion among shipping in the Tees, owing to the number of 
vessels waiting their turn, and shipowners are in some cases barring 
certain wharves when they charter their steamers to load in the 
Tees. The quantity of Cleveland pig iron held by Connal’s on 
the 28th inst. was 189,381 tons, a decrease for August to that date 
of 30,869 tons. The stock consisted of 180,484 tons of No. 3, and 
8897 tons of other pig iron deliverable as standard. 


Pig Iron Shipments. 

Though August is generally a quiet time for exporting, the 
present month has been a very active one, and makers have not 
been able to supply all that has been wanted. Germany has 
required an almost unprecedented quantity, and other continental 
countries, except Russia, have taken much above the average. The 
total shipments of pig iron from the Cleveland district this month 
to 28th were 121,602 tons, as compared with 129,268 tons last 
month ; 122,497 tons in August, 1906 ; and 79,536 tons in August, 
1905, all to 28th. It is generally expected that the shipments will 
continue very good over September and October, and in November 
also if the weather is propitious. 


Manufactured Iron and Steel. 


It is apparent that consumers of finished iron and steel 
are holding off from buying, and that very few fresh orders have 
been forthcoming during the last few weeks. But as yet the pro- 
ducers have not seen any need to reduce quotations, as they have 
still plenty of contracts for execution, ana can, in nearly all cases, 
keep their works in full operation. Steel ship plates are at £7 10s.; 
steel boiler plates at £8 10s. ; iron ship plates, £7 15s.; packing 
iron, £6 15s.; iron ship rivets, £8 5s.; steel ship angles, £7 2s, 6d.; 
steel joists, £6 17s. 6d.; steel hoops, £7 15s.; steel sheets, £8 15s.; 
and common iron bars, £8, a!l less 24 per cent., f.o.t. Heavy steel 
rails are at £6 153. net f.o.b. 


Shipbuilding. 

The orders for new steamers are anything but numerous, 
there being nothing much in the way of profits to tempt ship- 
owners, and besides, the builders’ quotations are necessarily high 
seeing that they can get no relief in the matter of prices of 
materials. It is satisfactory in these circumstances to tind that 
this district has been successful in getting orders for four of the 
twelve coastal destroyers which the British Admiralty have just 
given out. 


Labour Disputes in the Shipbuilding Industry. 


It is satisfactory that the trade of the North-East Coast 
is not to be disturbed any longer by the dispute which arose 
between the shipbuilders and the members of the Boilermakers’ 
and Shipbuilders’ Society, and which threatened to lead to the 
stoppage of 50,000 men employed at the shipyards. The dispute 
originally commenced with a strike of thirty-two caulkers at 
the Walker shipyard of Sir W. G. Armstrong, Whitworth 
and Co., Limited. The grievance of these men was that several 
apprentice platers had been set on toaclass of work which, the 
caulkers contended, had always belonged to them. The manage- 
ment of the yard held that they had a perfect right by an existing 
agreement to employ their apprentices at their own discretion, and 
that the Boilermakers’ Society had no right to interfere with that 
discretion. The Boilermakers’ Society was asked to bring pres- 
sure upon the caulkers to resume work, but the men did not do so, 
and on the 17th inst. the shipbuilders, through their federation, 
took concerted action, and gave a week’s notice to lock out the 
whole of the members of the society in the federated yards. It 
was decided that when this matter was up the opportunity should 
be taken to get various other questions settled which were in dis- 
pute. Stoppage after stoppage has taken place on the slightest 
pretext, and a great deal of loss has been incurred. A confer- 
ence was held between the representatives of the Federated Ship- 
building Employers’ Association and the Executive Council of the 
Boilermakers’ Society to arrive at an understanding in regard 
to the policy of the men, was held at Edinburgh on Friday 
last, with the result that an agreement which will in future 
conduce to the better carrying on of the yards was 
signed. No stoppage of work is to take place on any 
question pending discussion of the question in the place 
where the dispute arises, or by the local Employers’ Associa- 
tion, and the respousible local representative of the Society 
in local conference. In the case of a dispute, no extreme 
measures are to be resorted to by either side without first having 
full discussion on the question at issue. The employers’ terms 
being agreed to, it was decided to withdraw the notices the 
masters had given of a lock-out, and the men on strike were 
directed to resume work on Monday this week. It is to be 
expected that the men will cease the practice which has become 
very common of throwing down their tools and walking out of the 
yard whenever they cannot get their own way. The employers 
dealt with the matter with a very firm hand, and scored all along 
the line, the position of the men being untenable. Nevertheless 
on Monday last there was a strike at Messrs. Wm. Gray and Co.’s 
shipyard at West Hartlepool, when seventy riveters and helpers 
who had been on strike in the previous week returned to the yard. 
The firm declined to take a squad of apprentices off the work at 
which they were put when the dispute occurred. The riveters 
again left the yard. The dispute in the previous week had been 
brought about by the firm refusing to employ a man who had lost 
an eye. Because of that the other men would not start, and 
therefore a number of apprentices was put on todo the work. It 
will be acknowledged that the time has arrived when the em- 
ployers should put their feet down with a view of counteracting 
the tendency of the men to enter upon petty but annoying stop- 
pages of work. 


Coal and Coke. 


The boom in the coal trade is stronger than ever, more 
especially in the steam and gas coal branches, and the advances 
in prices have caused buyers abroad to rush in fer supplies, The 
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demand for the Baltic ports is very large, and promises to con- 
tinue as good over the remainder of the shipping season. So 
great is the export business in coal that there is difficulty in 
getting plenty of steamers, and at last rates of freight are going 
up in several trades. Best steam coal is up to 16s, 9d. per ton 
f.o.b., and best gas to 15s. 6d. There has been a good dealof buying 
of gas coals for next year’s delivery, and altogether there is no indi- 
cation of any early abatement in the activity. Bunker coals are 
firm at 14s 3d. to 14s. 9d. per ton, and some sales at even lis. 
have been reported for very prompt delivery. Coking coal is up 
to 14s. 9d. per ton, and that being so, foundry coke is quoted at 
24s. f.o.b., and furnace coke at 223, per ton, delivered at the 
Middlesbrough furnaces. 








NOTES FROM SCOTLAND. 
(from our own Correspondent.) 


General State of Trade. 

TRADE has been somewhat backward, the fresh work 
coming forward in not a few departments being inconsiderable. 
While manufacturers are kept going on existing contracts, they 
have not been without anxiety as to the future. The labour 
agitations of the last few weeks have had a somewhat unsettling 
effeet ; but the more serious cf these has now been adjusted, the 
threatened lock-out in the shipbuilding trade having been averted, 
and the mining dispute settled by the concession otf a further 
advance of 124 per cent. in wages. These troubles being out of 
the way, it is hoped that business transactions may move more 
freely, but there are signs that increasing competition may have 
to be encountered. 


The Warrant Market. 

Business has been quiet in the pig iron warrant market, 
transactions in Cleveland iron being few, and there is a compara- 
tive absence of speculative dealing. The business in Cleveland 
warrants has been at 56s. 7}d. to 56s. 9d. cash, 56s. 8d. one month, 
and 56s. 10d. for delivery in three months. Scetch warrants are 
quoted 64s. 9d. per ton. 


The Hematite Trade. 

There is a moderate business in hematite iron, but there 
can be no doubt that large quantities will be required ere long in 
connection with contracts that have recently been arranged. 
Cumberland hematite warrants are quoted in Glasgow market 
78s. 14d. per ton. Scotch hematite is 6d. lower than last week, 
merchants now quoting 81s, for delivery at the West of Scotland 
steel works. The current output of hematite pig iron in Scotland 
has been reduced by about 300 tons per week, one furnace having 
been put out of blast at Langloan Ironworks, but the quantity 
produced is still equal to what it was this time last year. 


Output and Prices of Makers’ Iron. 


There are now 89 furnaces in blast in Scotland, compared 
with 90 last week and 89 at the same time last year. Of the total 
now in operation 43 are making hematite, 40 ordinary, and 6 basic 
iron. The prices of some brands have been reduced 6d. to 1s. per 
ton. G.M.B., No. 1, is quoted at Glasgow 71s. 6d.; No. 3, 68s.; 
Govan and Monkland, Nos. 1. 72s.; Nos. 3, 69s.; Gartsherrie, No. 1, 
76s.; No.3. 71s.; Langloan, No. 1, 78s.; No. 3, 74s.; Calder, No. 1, 
78s. 6d.; No. 3, 72s.; Summerlee, No. 1, 79s.; No. 3, 72s.; Colt- 
ness, No, 1, 90s.; No. 3, 75s.; Glengarnock, at Ardrossan, No. 1, 
76s.; No. 3, 71s.; Eglinton, at Ardrossan or Troon, No. 1, 
70s. 6d.; No. 3, 67s. 6d.; Dalmellington, at Ayr, No. 1, 72s.; 
No. 3, 67s.; Shotts, at Leith, No. 1, 77s.; No. 3, 72s.; Carron, 
at Grangemouth, No. 1, 80s. 6d.; No. 3, 72s. 6d. per ton. 


Pig Iron Stocks and Shipments. 

The stock of pig iron in Glasgow warrant stores was 
reduced by 131 tons in the course of the past week, and now 
amounts to only 1966 tons. At this time last year the stock was 
17,289 tons, and the reduction since the beginning of the year has 
been 7320 tons. The past week’s pig iron shipments at Scottish 
ports have been 7263 tons, compared with 7864 tons in the same 
week of 1906. To Canada, 1380 tons were despatched ; Italy, 1005 ; 
Australie, 720; United States, 200 ; India, 125; France, 15 ; Ger- 
many, 100; Russia, 113; Holland, 110; Belgium, 146; China and 
Japan. 370; other countries, 409 tons ; the coastwise shipments 
being 2576 tons, against 5409 tons in the same week of last year. 
The arrivals of Cleveland pig iron at Grangemouth were larger than 
of late, reaching 12,349 tons, which shows an increase of 3798 tons 
over the quantity imported in the corresponding week of 1906. 


Finished Iron and Steel. 

At the malleable iron and steel works there has been con- 
stant employment, with a good deal of work remaining on the order 
books. Fresh business has not, however, been so satisfactory as 
could be desired, and the element of competition is becoming 
increasingly active, not only among home producers, but from 
manufacturers abroad. Reports are current as to American steel 
bars having been sold for delivery in this country, and that 
German steel bars are offered below the rates prevailing here. 
Another matter worthy of note is that merchants are credited 
with making sales 5s. below makers’ prices. These transactions 
are understood to be for delivery of material some time later, and 
they may be accepted as an indication that the merchants expect 
to purchase at lower rates some time hence. In this, of course, 
they may be disappointed. Present costs of production are such 
as fully to justify the prices quoted by makers. It is evident that 
a considerable amount of fresh shipbuilding material will be 
required under contracts recently arranged. 


The Shipbuilding and Engineering Trades. 

The threatened lock-out in the shipbuilding trade, which 
would have been little short of a national calamity, has been 
happily averted by the agreement arrived at in the Edinburgh 
Conference between representatives of employers and workmen. 
It is also confidently hoped that the terms arranged may make 
sectional strikes impossible in future. A fair amount of new work 
has been placed with Clyde shipbuilders and engineers, in addition 
to what was reported last week. Messrs. William Denny and 
Bros., Dumbarton, are reported to have received orders from the 
Admiralty to build two destroyers for coastal service. 


The Coal Trade. 

The volume of business in the coal trade is well maintained. 
The past week’s coal shipments from the Scottish ports, while 
7400 tons less than in the preceding week, exceeded those of the 
corresponding week of last year by 31,600 tons. The aggregate 
shipments for the present year to date amount to 9,423,287 tons, 
being 566,668 tons more than in the corresponding period of last 
year. Business in coal exports has slackened to some extent at 
Glasgow, but on the East Coast it is fully maintained, and prices 
are generally firm, while in some places advances ranging from 6d. 
to 1s, per ton have been made. At Glasgow harbour ell coal is 
«uoted 14s, steam 13s, 9d. to 14s 3d., and splint 14s. to 14s. 6d. 
per ton. Coalmasters are reported to be quoting 6d. to ls. per 
ton more for the better qualities of manufacturing coal. Thereisa 
fair demand for household coal for home consumption at fair 
prices. The colliers have obtained a further advance of 125 per 
cent. in their wages. This is the fifth advance from the rates 
prevailing towards the close of last year, there being previously 
four advances of 6} per cent., and the entire advances given in the 
period mentioned amount in the aggregate to no less than 374 per 
cent, 





WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Last Week’s Coal Trade. 

SHIPMENTS continue to show an increase. The coal ship- 
ments last week from the Welsh ports amounted to 470,330 tons, 
an increase on corresponding period of last year of 9446 tons. Out 
of this Cardiff sent 293,629 tons of coal, 1100 coke, and 5200 tons 
fuel. Principal coal shipments were 4400 tons to River Plate, 2300 
to Port Said, and 16,400 tons to Genoa. Newport shipped 100,656 
tons coal, and 300 tons coke. Principal coal shipments: Savona, 
9800 tons ; River Plate, 7300 ; and Bahia Blanca, 6200 tons. Swan- 
sea shipped 54,615 tons coal, 1500 coke, and 14,900 tons fuel 
Principal coal shipments: 10,000 tons to Rouen, 4000 tons to 
Stettin. With respect to patent fuel, 3600 went to Trieste, 3400 
tons to Marseilles. Port Talbot shipped 21.439 tons coal, } rincipally 
to Genoa and St, Nazaire. 


Datish Inquiries for Coal. 

For some time the Danish coal requirements have been 
supplied by Westphalia, but of late from the Northern coalowners. 
Now it would appear that Cardiff is in view, as inquiries have just 
been received for 123,000 tons. 


State of the Coal Trade at Cardiff. 

There is more animation in the coal trade this week, and 
there is every indication of a continuance into the next month. 
Great as the output is, due to a full return to work, there is little 
fear of falling demand, or of prices weakening. ‘‘ Buyers,” said a 
merchant, ‘‘are readily agreeing to quotations, and rumoured 
strikes not likely.” 


Latest Coal Prices. 

Best large steam, Cardiff: 21s. 6d. to 22s. ; seconds, 
19s. 6d. to 20s. 6d.; ordinary large steam, 18s, 6d. to 19s..; drys, 
18s. to 18s. 6d.; best Monmouthshire black vein, 18s. 6d. to 19s. ; 
Western Valley, 18s. to 18s. 6d.; Eastern lis. 6d. to 16s. 9d.; best 
house coal, 19s. to 20s.; seconds, 16s. to 18s. No. 3 Rhondda, 
20s. 6d. to 21s, 6d.; through, 16s. to 16s. 3d.; No. 3 small, 13s. 9d. 
to 14s. No. 2 Rhondda, lis 3d. to 15s. 6d.; through, 13s. to 
13s. 3d. No. 2 smalls, lls. to 11s. 6d.; best washed nuts, 15s 3d. 
to lis. 9d.; seconds, 14s, td. to 15s.; peas, 13s. 6d. to 14s. ; seconds, 
13s, to 13s. 6d.; best small steams, 13s. 6d. to 14s. ; seconds, 
123. 6d. to 13s.; other small, including drys, lls. 6d. to 12s, 
It must be noted that these quotations are all f.o.b. Cardiff, except 
the Monmouthshire qualities, which are f.o.b. Newport, Cardiff 
3d. extra. cash 30 days, less 24. Patent fuel, 192. 6d. to 20s. f.o.b., 
less 24. Coke, furnace quality, 21s. to 22s.; foundry, 24s. 6d. to 
25s.; special, 27s. 6d. to 30s. Pitwood continues firm, 22s. 6d. to 
23s. ex ship ; 16,000 tons came to Welsh ports last week. 


Anthracite. 

For the large best there is a full inquiry, and coalowners 
find it difficult to supply the needs. As will be seen, prices for 
these best qualities are going up strongly. Swansea quoted this 
week as follows :—Best hand-picked malting, 27s. to 28s.; second, 
26s. to 26s. 6d.; Swansea Valley, big vein, 26s. to 27s.; red vein, 
17s. 6d. to 18s.; machine made cobbles, 25s. to 26s.; nuts, 27s. 6d. 
to 30s.; peas, 14s. to 16s. 6d.; rubbly culm, 9s. 6d. to 10s.; duff, 
6s. 6d. to 6s. 9d. Other Swansea quotations are: best large 
steam, 22s. 6d. to 23s.; seconds, 20s. to 21s.; ordinary large bunker 
coal, 14s. 9d. to 15s.; through, 13s. to 13s. 3d.; small, 9s. 6d. to 
10s. 6d. No.3 Rhondda, 20s. 9d. to 21s. 3d.; small, 13s. 9d. to 
l4s, 3d. Patent fuel, 18s, to 193. 


Swansea Coal Trade. 

It is stated in the Swansea district that the London and 
North-Western Railway Company has decided to provide an addi- 
tional coal tip at the Swansea South Dock adapted to manipulate 
30 tons gross, namely, a 20-ton truck laden. This is «expected to 
lead to large make, average wagons now rarely exceeding 10 tons, 


Swansea Metal Exchange. 


A very satisfactory annual meeting was held this week, 
when Colonel Wright, the new President, who is largely interested 
in the iron and steel and associated trades of the district, gave an 
excellent address, in which he dwelt on past trade, present con- 
ditions, and future outlook, holding a judicious balance, 
neither favouring the sanguine impressions of younger members 
nor the pessimistic opinions somewhat current at times with the 
older. He showed that in 1905 they had exported 638,839 tons of 
black pla‘es, 406,815 galvanised sheets, and 354,864 tons tinned 
plates and tinned sheets. In 1906 they had shipped 65,615 tons 
black plates, 442,414 galvanised sheets, and 374,802 tons tin-plates 
and tinned sheets. With regard to imports of steel ingots, 
blooms, billets, slabs, sheet bars, and tin-plate bars, they had 
received in 1905 603,949 tons, and in 1906 486,025 tons, a decrease 
of 117,920 tons. Thus, they had sent out 52812 tons more of 
finished manufactures, and, in addition, they had 117,920 tons less 
imported. That was, the tin-plate and galvanised sheet makers 
had secured the profit on 52,315 tons of their manufactures, and 
the iron and steel makers the profit on 117,920 tons more in 1906 
than in 1905; the workmen in the tin-plate trade an increased 
sum of £40,000, the galvanised trade £60,000, and the amount to 
people empluyed in the coal, iron, brick, and allied trades no less 
than £176,000. The President’s concluding views were, that there 
was a gradual extension of a higher social scale throughout the 
world, which meant a greater demand for the wares of civilisa- 
tion. The use of iron per head was increasing by leaps and 
bounds, and if they could meet the markets of the world they 
would get their share of the trade. 


The Iron and Steel Trades. 

Satisfactory conditions prevail. In the large Bessemer 
works there has been, and there still is, a full measure of activity. 
Up to a fortnight ago there was some degree of quietness, but this 
has disappeared. Works were lit generally on Sunday night, and 
furnaces and mills have been giving good results. Heavy sections of 
rails, home and colonial, have figared, and a substantial make of 


steel sleepers and large variety in manufactures have been pro- 


minent. Among leading orders in Wales are those for home rail- 
ways. From Llanelly to the Monmouthshire works the change from 
holiday inaction is marked. During the week numerous consign- 
ments of scrap steel have come in: pig iron from Grimsby, steel 
bars from orkington, steel fish-plates, &c. &c. Newport 
despatched 480 tons steel to Buenos Ayres, and 100 to Rosario ; 
aad Cardiff 570 tons to Montreal, and 3800 tons rails to Brisbane. 
In ore, chiefly Spanish, Cardiff imported 16,000 tons; Newport, 
8500 ; and Port Talbot, 1800 tons. Swansea quotations this week 
are :—Pig iron: Hematite, mixed numbers, 78s ; Middlesbrough, 
56s. 74d.; Scotch, 64s. 9d.; Welsh hematite, 85s. to 863.; Siemens 
and Bessemer steel bars, £6 5s.; quotations for rails the same ; 
iron ore, 20s. to 20s. 3d. for Rubio ; Almeria, 19s, 6d. to 20s. 


Tin-plate. 

There is ample work and a good outlook, but quietness with 
regard to booking largely prevails. Hand-to-mouth trade was the 
feature this week. The holding of the National Eisteddfod told 
largely in the curtailment of business. Receipts of tin-plate from 
works only just exceeded 66,400 boxes, while shipments were 
82,788 boxes. Stocks are 57,687 boxes, At Llanelly the tin works 
are rather quiet ; this is regarded as temporary. Other depart- 
ments are busy. Prices are much thesame, Ordinary plates I.C., 
20 by 14, 112 sheets, 108 lb., Bessemer primes, 14s. 9d.; washers, 
14s, 14d ; Siemens the same ; ternes, 26s. 6d. Siemens primes: 
C.A. rooting sheets, £11 5s, to £11 10s. perton. Big sheets for 
galvanising, £11 15s. Finished black plates, £11 5s. Galvanised 
sheets, 24 gauge, £14 to £14 23,61. Block tin, £169 10s. Other 





Swansea quotations are:—Copper, £78 ; lead, £20 for English ; 
Spanish, £19 15s,; spelter, £21 17s, 6d.; silver, 2+7,';d. per oz. 


Railway Traffic. 

The Taff Vale tratlic receipts last week amounted to 
£19,921, compared with £18,569 for the corresponding week last 
year. Barry Railway receipts amounted to £12,928, compared with 
£16,435, but, as pointed out, the marked decrease is due to the 
fact that last year trade showed an unusual increase, and last 
week trade showed a decline owing to holidays, and a falling off 
in shipments. 


American Steel Again. 

It isshrewdly thought that a certain percentage of the 
Americans who visit Eogland have other objects than sight-seeing, 
and that a visit to steel using districts, and the booking of 
orders, are aimed at this year—it is reported in the Swansea 
and Llanelly districts that Wales is to have a fair share of the 
10,000 tons of American steel which are on their way. 


A Strike Threatened by Colliers. 
Fully 10,000 men, principally working in the Taff and 
Cynon Vaileys, are under notice, tendered in connection with non- 
unionism. Some of the sensational papers are expecting a strike. 
I believe most, if not all, the outstanding men will give in by 
the end of the week. It is much more a reluctance to pay than 
of opposition to the Federation rule 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE TANDEM SMELTING SYNDICATE have opened new offices and 
works at Merton Abbey, London, 8.W. 

WE are informed that Messrs. J. P, Hall and Co.’s Blackriding 
Ironworks, of Oldham, will be closed down from August 30th 
till September {th for the annual holiday, but all correspondence 
will be dealt with in the ordinary way. 

WE are asked to state that Mr. Victor H. Coates, M.1. Mech. E., 
late of the firm of Messrs. Victor Coates and Co., Limited, of 
Belfast, has opened an cffice at 2, Norfolk-street, Strand, W.C., 
where he will act as selling engineer and agent for the machinery 
as constructed by his late firm, the designs, working drawings, and 
data having now become his property. 








INsTITUTE OF MARINE ENGINEERS.—On Saturday afternoon, 
August 24th, the Institute of Marine Engineers paid a visit to the 
works of Messrs. A. G. Mumford, Limited, of Colchester. These 
works, which were constructed some thirty years ago, have gained 
their reputation chietly by the production of marine engines for 
small craft—water-tube boilers, steam pumps, and auxiliary 
machinery for large ships. The members were shown over the 
works—including the erecting shop, foundry, smithy, and pattern 
shop- by Mr. Burner and Mr. Anthony, two of the directors, 
and, later in the afternoon, also by Mr. Mumford. 

THE IRON AND STEEL INSTITUTE.—We have just received a pro- 
gramme for the autumn meeting of the Iron and Steel Institute, 
which is to be held in Vienna cn September the 23rd and 24th. 
According to this programme, the proceedings commence at 
9.50 a.m. on the Monday, when the President, Council, and mem- 
bers will be welcomed by the Reception Committee, by the 
Government and civic authorities, and by the president of the 
Society of Engineers and Architects, Then, after the ordinary 
business has heen carried through, a selection of papers will be 
read and discussed. On Tuesday, the 24th, a general meeting will 
be held in the House of the Society of Engineers and Architects. 
The following is a list of papers that ars expected to be submitted : 
—(1) On ‘*The Development of the Iron Industry of Austria since 
1882,” by W. Kestranek, chairman of the Reception Committee ; 
(2) on ** The Styrian Erzberg Iron Ore Mines,” by Professor H. 
Bauerman, honorary raember ; (3) on ‘Steel and Meteoric Iron,” 
by Professor F. Berwerth, Vienna ; (4) on ‘‘The Determination of 
the Quantity of Blast Furnace Gas for a Given Make of Pig Iron,” 
by Professor Josef von Ehrenwerth, Leoben, honorary member ; 
(5) on ‘ The Application of the Laws of Physical Chemistry to the 
Metallurgy of Iron,” by Baron H. von Jiiptser, Vienna; (6) on 
‘*Case Hardening of Mild Steel,” by C. O. Bannister, Assoc. R.S.M., 
London, and J. W. Lambert, Assoc. Inst. C.E., Woolwich ; (7) on 
‘*A New Blue-black Paint as a Protective Covering for Iron,” by 
F. J. R. Carulla, Derby; (8) on ‘*The Hardening of Steel,” by 
L. Demozay, Unieux, France; (9) on ‘‘The Structure of 
Hardened Steel,” by Percy Longmuir, Sheffield ; (10) on ‘‘ Case 
Hardening,” by G. Shaw Scott, M.Sc., Birmingham ; (11) on ‘The 
Ageing of Mild Steel: Further Notes,’’ by C. E. Stromeyer, 
M. Inst. C.E., Manchester ; (12) on ‘‘ The Economical Distribution 
of Electric Power from Blast Furnaces,” by B. H. Thwaite, 
London. 

Contracts.—Messrs. Higginbottom and Mannock, Limited, 
Crown lronworks, West Gorton, Manchester, have received the 
order for eight electric passenger elevators. six electric goods lifts, 
and four hand hoists for the new toyal Infirmary at present in 
course of construction in Manchester._-The North Metropolitan 
Electric Power Supply Company has placed an order with Messrs. 
Heenan and Froude, Limited, of Manchester and Worcester, for a 
refuse destructor, to be erected in conjunction with the electric 
power station it is about to erect for the supply of electrical energy 
in the city and rural district of St. Albans.—Amongst the orders 
recently received by W. H. Bailey and Co., Limited, Albion 
Works, Salford, Manchester, for their ‘‘ Kister” patent air com- 
préessors, is one for the South-Fastern and Chatham Railways, 
capable of dealing with 60,000 cubic feet of free air per hour, and 
another for the Daimler Motor Company, Limited, Coventry, to 
deal with 14,000 cubic feet per hour.—The Urban District Council 
of Hampton, Middlesex, have accepted the tender of the Horsfall 
Destructor Company, Limited, of Leeds, for a refuse destructor tor 
the district of Hampton. Other plants which the company has in 
hand at the present time include those for the station at Greenock, 
for Newcastle, Warsaw, Shettleston, Lowestoft, Padiham, and 
Ashton-under-Lyne.—Among the contracts just secured by the 
Mirrlees Watson Company, Limited, of Glasgow, is one from the 
Lancashire Dynamo and Motor Company, Limited—for Huelva, 
Spain—one Jow-level counter-current jet condensing plant with 
duty 10,(0) lb. steam per hour; Messrs. Fraser and Chalmers, 
Limited, one surface condenser with 6000 lb. steam per hour ; and 
the Coatbridge and Airdrie Electric Supply Company, air and 
circulating pumps. The same firm has also just secured an 
order from Messrs. Nobels Explosives Company, Limited, 
Stevenston, for a complete installation for the utilisation of exhaust 
steam from high-speed reciprocating engines. The installation 
will consist of a Rateau Brown-Boveri turbo-generator, with a 
barometric counter-current jet condensing plant and cooling 
tower, together with the various accessories. The American 
Locomotive Company, of 111, Broadway, New York, whose London 
office is at 26, Victoria-street, Westminster, 8.W., has during the 
past few months received an order for 183 locomotives for the 
South Manchuria Railroad Company ; the order is made up of 
several different types.—We are informed that Messrs. R. H. Long- 
botham and Co , Limited, of Wakefield, have just received an order 
for the erection of a screening plant at the Crigglestone Collieries, 
near Wakefield, which are the property of the Otto Hilgenstock 
Coke Oven Company, which is erecting a battery of its patent ovens 
and by-product plant. The screening plant which is being 
erected will contain many new features, including a concrete fire- 
proof floor, &c., and will be capable of handling 1000 tons of coal 
per day,.and consist of two tipplers, together with screens and 
four picking tables and other auxiliary plant. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


Rheinland-Westphalia. 


TRADE is extremely quiet ia some departments of the 
iron industry, consumers buying but scantily on the whole ; but, 
as makers are provided with work for some time ahead, an abate- 
ment in activity will not take place for the present. Pig iron and 
semi-finished steel have been well inquired for. Deliveries in 
semi-finished steel in July of this year were 121,574 t., as against 
136,942 t. in June, and 145,657 t. in July, 1906 ; railway material : 
187,151 t., as compared with 200,124 t. in June, and as against 
149,931 t. in July, 1906; sectional iron: 179,701 t., as against 
177,597 t. in June, and 189,975 t. in July of last year. Deliveries 
in semi-finished steel in July are, consequently, 15,368 t. 
lower, and those in railway material are 12,973 t. lower, 
while deliveries in sectional iron are 2104 t. higher than 
in the month before. Compared to July last year shipments 
in railway material were 37,220 t. higher, those in sectional iron 
10,274 t. lower, and in semi-finished steel 24,083 t. lower, Inland 
consumption in semi-finished steel was 6 per cent. higher than in 
July, 1906. ‘Thyssen is stated to have bought property in Duisburg- 
Beek territories for M. 1,200,000, for the enlargement of the 
Deutscher-Kaiser Company. According to a report from Essen, 
negotiations have been carried on between the Gas and Boiler Pipe 
Syndicate and a representative of the French tube works, for the 
purpose of arranging that the French shops confine their sales to 
home deliveries, and do not try to find a market in the border 
countries—Holland, Belgiuin, and Switzerland. The German 
shops, on the other hand, are bound to leave the sale of pipes in 
France entirely to the French shops. The representative agreed 
to this, expressing his belief that the other works would do the 
same. The Wire Rod Convention came, on the 10th inst., to 
an agreement with the wire mills regarding the export bounty of 
M. 7-50 p.t., which is to be abolished, and the mills consuming wire 
for foreign sale will have to pay henceforth M. 140 p.t., free at 
works, which is M, 10 p.t. less than the inland quotation. 


Silesia. 


Business in the iron and steel trades, and in industrial 
circles generally, is rather quiet, There is not much done for 
forward delivery, and the works are principally engaged on orders 
previously secured. The tone all round is confident and firm, 
however, 


Coal in Germany. 


In Rheinland- Westphalia, and in Silesia, coal has been 
keenly inquired for. The pits, fearing « strike, have been trying 
to fill their stocks as largely as possible, and the requirements of 
consumers could not on account of that be covered as desired. 
Prices all round are firm. 


Austria-Hungary. 


Except for girders demand and inquiry during the week 
have been fairly good, and prices have been well maintained al! 
round. Prospects are favourable owing to the tenderings for 
army and navy requirements that will soon take place ; also 
wagons and locomotives will be ordered, and this will help to keep 
the shops in good employment for a considerable time. The 
textile—dyeing—industry is also placing orders freely, en'arge- 
ments being contemplated in this department. The Bohemian 
brown coal market has raised the prices from 1st of September, and 
pit coal, too, is reported to have met with an advance of 15 to 16 
heller in the Kladno district. Demand all round for every descrip- 
tion of fuel has remained strong, and the tendency of prices 
accordingly is very firm. 


France. 


On the whole, good accounts are given of the present 
condition of the French iron industry, for if some branches are 
yuiet, others have continued actively employed, and the majority 
of the works can boast of being well supplied with orders. In 
sheets and in hardware a specially good trade is being done. 
Heavy orders come in for engine coal on the French coal market, 
especially in the Nord and Pas de Calais district. (Quotations are 
satisfactory. 


The Belgian Iron Market. 


A further decrease in price or in demand cannot be 
reported from the Belgian iron industry, and the opinion is already 
expressed that the iron market may slightly recover from the 
stagnation of summer. Concessions in price continue to be granted 
for bars and for plates. On the whole, a sufficient amount of work 
is reported to exist at the various establishments. ‘Though the 
present state of the iron industry does not favour an advauce in 
the prices of coal, there is, nevertheless, an exceedingly firm tone 
noticeable, which will be maintained throughout the year, because 
the demand for engine as well as for house coal is very active. 
For steam coal 15f. to 17f. p.t. is the price quoted ; 16f. to 19f. 
p t. for best sorts of steam voal ; while house coal realises 20f. to 
25f. p.t. Best anthracite costs 32f. p.t. The increase in the 
demand for briquettes from the North of France, and from 
Switzerland, the two principal consumers for Belgian briquettes, 
has acted as a stimulant to the production, which is rising steadily. 
Coke is in strong request, and will maintain the price of 25f. to 
28f, p.t. for common blast furnace coke, and 32f. p.t. for best sorts, 
till end of the year. Supplies, both in coal and in coke, are com- 
plained of as being on the whole insufticient. 





NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer-Commanders.—G. Attwool, to the Hindustan, on re- 
commissioning ; 0. A. Morris, to the Foresight; W. J. Anstey, to 
the Prince George, on recommissioning ; W. V. Juniper, to the 
Pembroke, additional, for torpedo depdt, Chatham ; H. Toop, to 
the Carnarvon ; J. M. Thompson, to the Vivid, additional, for 
supervision of instruction of engine-room ratings in Belleville, &-., 
boilers ; F. C, Williams, to the Essex ; P. Bingham, to the Cressv, 
on recommissioning ; 8. Aston, to the Edgar, on completing ; A. R. 
Rolle, to Europa, on recommissioning ; C. G. Tavlor, to the Cum- 
herland, on completing ; E. Cornish aud W. H. Bramsdon, to the 
I owerful, on recommissioning. 

Engineer-Lieutenants.—P. H. Meynell and A. H. Gorges, to the 
Hindustan, J. H. C. Hearn and L. C. W. Harrington, to the Prince 
(‘eorge, all on recommissioning ; C. B. Sheppard, to be lent the 
Donegal to complete; RK. G. Jeffery and H. Rk. Baker, to the 
Cressy, on recommissioning ; G. H. Fletcher and P. J. King. to the 
Europa, on recommissioning ; A. W. Coleman, W. C. Johnson, 
additional ; P. Wheater, additional. and C. T. Morgan, additional, 
to I owerful, on recommissioning ; W. H. Mew, to the Pembroke, 
for the Sutlej; H. V. Whyham, to the Eigar; H. G. Paterson, 
to the Europa: ; H. Davis, to the Black Prince; A. W. Sutton, 
to the Sapphire, additional, for the Bat; J. B. Pall:blank, to the 
Amethyst ; F. S, Ainsworth, to the Diadem; C. G. Breton, to 
the Edgar ; and W. W. Lock, to the Europa, and to the Powerful, 
on recommissioning. 

__Engineer-Sub-Lieutenants,—C. W. Keats, to the Hindustan, on 
recommissioning 38. E. Main, to be lent the Hindustan for train- 
ing, on Tecommissioning ; P. W. Allen, to the Cressy, on recom- 
missioning, B. Child, to the Edgar, and to the Powerful, on 
recommissioning ; and ‘I’, Spalding, to the Powerful, additional, 





BRITISH PATENT SPECIFICATIONS, 
Selected and Abridged by JAMES D. ROOTS, M.I.Mech. EB. 


When an i tion is d from abroad the name and address of 
the Communicator is printed in italics. 
When the abridgment is not illustrated the Specification is without drawings. 
Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the adverti. tof the ti of t uplet 
specification. 
Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office 0f opposition to the grant of a Patent, 
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INTERNAL COMBUSTION ENGINES. 


29,570. December 28th, 1906 —IMPROVEMENTS IN T'WO-STROKE 
CyYcLE INTERNAL COMBUSTION ENGINES, Gebriider Kiérting, 
A.W, Linden, near Hanover, Germany. 

This invention relates to two-stroke cycle internal combustion 
engines in which admission and exhaust are at opposite ends of 
the piston stroke, and the products of combustion are expelled by 
the fresh charge which enters under pressure. The invention con- 
sists in providing an annular chamber at the end of the cylinder 
towards which the piston moves at the compression stroke, this 
chataber being permanently in communication with the working 
space of the cylinder through an annular slot and receiving the 
mixture during the compression stroke. In engives of this kind 
as hitherto constructed, the whole contents of the cylinder are 
compressed at the compression stroke, but there is nothing to 
promote thorough intermixture. Inanengine constructed accord- 


N? 29,570. 








ing to this invention, on the other hand, when, during the com- 
pression period, the contents of the cylinder are pressed through 
the narrow annular slot into the annular chamber in the end of 
the cylinder, whirling movements are produced in the charge so 
thata very uniform intermixing occurs. The drawing is a longi- 
tudinal section through the cylinder. At the end of the cylinder « 
is an end piece /, which extends into the cylinder, forming there- 
with an annular chamber c communicating with the interior of the 
cylinder through an annular slot d. At its inner dead point the 
piston ¢ is very near this end piece . The uniform distribution of 
the entering mixture over the whole cross section of the cylirder 
and the whirling movements induced during the compression are 
indicated in the drawing by the arrows, The invention also pre- 
sents the advantage that the engine is of shorter construction 
than usual in engines of this type. The annular slot d can be 
split up into a number of slots without changing its function.— 
July 31st, 1907. 
8970. April 18th, 1907.—INTERNAL CoMBUSTION ENGINES, Arthur 
West, 419, Winebiddle-avenne, Pittsburg, Pennsylvania, 
U.S.A.— Date under International Convention, April 27th, 1906. 
This invention relates to internal combustion engines, and more 
particularly to means of governing such engines. ‘There are ten 
figures. Fig. 1 is a part section of the walls of a gas engine 
cylinder in connection with a vertical section of a valve. An 
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Fig.I. 


admission port ]2 is formed in the walls 13 of a cylinder of an 
internal combustion engine, and is provided with a reciprocating 
poppet valve 14, which is adapted to control the tiow of fluid. 
The valve 14 is provided with a casing 15 mounted on the walls 13 
of the cylinder. The valve stem 17 extends through the casing 15, 
and is provided with suitable guideways 20 formed integrally with 
an end wall 16 of the casing. A bonnet 18 is screwed or other- 
wise secured to the stem 17, and a spring 21 located between it, 
and a suitable pad 19 formed on the casing, is arranged to hold 
the valve 14 against its seat and close the port 12. A cam-actuated 
lever 22 fulerumed at 23 on a bracket formed integrally with the 
end wall 16 of the casing is pivotally connected to a collar 24, 
rigidly mounted on the stem 17, and is adapted to reciprocate the 
stem 17 at regular intervals during an operation cycle of the 
engine, and open and close the valve 14. The valve casing 15 has 
a gas inlet port 25 leading to the annular passage 26, and an -air 
inlet port 27, which communicates with an annular passage 28. 
The passages 26 and 28 surround a cylindrical wall 29, which is 
secured by screws or otherwise within the casing 15, and is pro- 





and on recommissioning. 





arranged in an annular raw, and communicated with the chamber 
26, and the ports 32 communicate with the passage 28. A piston 
valve 33 operates within the cylindrical wall 29, and is provided 
with a series of ports 34 and ports 35 to respectively register with 
the ports 31 and 32 of the wall 29, when the valve 14 is moved to 
open the port 12. The piston valve 33 is provided with an arm 3% 
connected to a governor, which is arranged to revolve the valve 33 
to certain definite positions about the valve stem 17 to correspond 
to different speeds of the engine, thereby varying in accordance 
with the load on the engine the relative positions of the ports 31 
and 34, and the ports 32 and 35. The port 12 communicates with 
the ports 25 and 27 of the casing 15 through the ports 31 and 32 
respectively, and the ports 34 and 35 of the piston valve 33 are 
so formed that they, in conjunction with the ports 31 and 32, 
vary the proportional amounts of air and gas admitted to the 
cylinder.—./u/y 31st, 1907. 


TURBINES. 


17,934. August 9th, 1906.—IMpROVEMENTS IN TURBINE PLANT 
FOR SHIPS, Lric Brown and Aktiengesellschust Brown, Boveri 
et Cie., Baden, Switzerland. 

This invention relates to marine turbine machinery, and is 
especially applicable for use in war vessels, The object of the 
invention is to prevent, as far as possible, the disablement of the 
whole turbine-propelling machinery due to the effect on a part of 
it of a mishap such as the penetration of a projectile into the 
engine-room. The invention consists in distributing the turbine 
machinery in chambers separated from one another by bulkheads, 
so as to limit the damage occasioned by the penetration or burst- 
ing of a projectile to one chamber, the turbines in the other 
chamber or chambers being still operable, so that a great propor- 


J 
N° 17,934. | 





















2] | 
a“ F A 
~ oe a 


D 





a 
i 


> 

















«on 


Fig.1. 





tion of the engine power is still available. There are two figures. 
Fig. 1 is a part plan of a vessel having three propeller shafts, the 
turbines being distributed in three separated chambers. The 
engine-room is divided into three chambers A, B and C, by the 
cross partitions or bulkheads d, and the longitudinal par- 
tition ¢. The propeller shafts f, g and / are driven by turbine 
machinery distributed in the various chambers. The turbines are 
connected together in series and provided with independent live 
steam admission meansand non-return valves. The high-pressure 
cruising turbine D, the low-pressure cruising turbine E, and the 
high-pressure main turbine F are all within the chamber A, while 
the two low-pressure main turbines G and H, with their corre- 
sponding condensers J and K, are within the chambers B and C 
respectively. If either of the turbines G or H is put out of action, 
-the operative turbines in the chamber A discharge only into the 
remaining low-pressure turbine. If, however, all the turbines in 
the chamber A are put out of action the steam is supplied 
directly to both low-pressure turbines G and H.—/u/y 31st, 1907. 


ELECTRICAL APPARATUS. 


18,600. August 20th, 1906.—IMPrROVEMENTS IN ELECTRODES FOR 
UsE IN THE TREATMENT OF GASES BY ARC DISCHARGES, Hariy 
Pauling, 8A, Withelmstrasse, Gelsenkirchen 4 oe Westphalia, 
Prussia. 

In the application of electricity to the treatment of gases con- 
taining oxygen, such as air, it has been found advantageous to use 
second-class conductors, such as melted or liquefied metal oxides, 
as material from which to make the electrodes designed for effect- 
ing the electrical discharges. The practical application of this 
method has been found to involve certain difficulties. If the 
electrodes are entirely formed of second-class conductors, then 
currents of a high tension cannot be made use of, because the 
points of such electrodes rapidly evaporate under the action of 
such currents, or at least they drip off. This invention has for its 
object to overcome inconveniences of this nature, and it consists 
broadly in producing the required second-class conductors at the 
points of the electrodes, consisting of a suitable metal, by the 
action of the energy supplied to the latter itself. The second- 
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class conductors generated in this case constitute a metal oxide, 
the electrodes being surrounded with a gas containing oxygen, 
namely, the gas which is to undergo the action of the discharges 
between them. ‘The metal to be preferably employed is iron. 
The points of the electrodes are brought into mutual contact, as 
is common with the metal electrodes, and are ieft in this state 
until, by the passage through of the current, the points become 
incandescent. In this state the latter oxidise, owing to the oxygen 
contained in the gas to be subjected to the action of the dis- 
charges. The electrodes are then separated so as to form such a 
distance between their points that the voltaic ares generated are 
of the desired length, currents, strength, and tension. There are 
two figures. Fig. 1 is a front elevatiou of a pair of such 
electrodes. ¢ ¢ are the electrodes, and o denotes the melted 
metal oxides originated by the action of the arcs /. The electrodes 
are square in cross section, and are at their points provided with 
cooliag ribs 4, formed integrally therewith or secured thereto in 
any suitable manner. The square cross sectional shape and a 
horizontal position of the electrodes prevent the melted oxides 
from dripping off the electrodes, while the cooling ribs é act like 
the electrodes themselves to convey the heat originated by the 
energy supplied to the electrodes, so as to prevent the melted 
oxides from evaporating.—J/u/y 31st, 1907. 
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11,772. May 2lst, 1906.—AN IMPROVED SaFrety CUT-OUT FOR 
ELECTRIC MOTORS AND THE LIKE, George Moore, 18, 
Wellington-lane, Hull, and Joseph H. Hirst, York Cottage, 
Hymers-avenue, Hull. 

The object of the invention is to stop electric motors and the like 
apparatus automatically at or within certain times. There are two 
figures. Fig. 1 isa front elevation. The parts of the device are 
mounted upon a bed-plate A of slate. In the upper part of this 
bed-plate is an adjustable back plate of meta] B, to which is fixed 
a magnetic coil C. D is a movable arm, with hatehet-shaped end. 
A block of ebonite or the like material E has attached thereto rigid 
wires E', curved downwards and upwards, and E*, curved upwards 
to receive the hatchet-shaped end of the movable arm D. F is an 
adjustable screw, to regulate the whole of the back plate B. An 
adjustable screw G regulates the movable arm D. The lower part 
of the bed-plate A is occupied by four terminals and a metal cylin- 
der M, enclosing a pipette of glass N, containing mercury. The 
pipette N is carried up in the form of a tube N2, in which is a 
tluted wooden float O, resting upon a column of mercury. The 
space between the cylinder M and the pipet’e N is filled in with 


N@1L,772. 


| 
| 





we 























C 








© 
Fi g.!. 


plaster of Paris. From the terminal H a wire is carried upwards 
at the back of the bed-plate A, brought through at the point 
marked P, and is wound in spiral from the outside of the pipette 

‘. This wire is then taken through the bed-plate at point Q, 
and passed upwards at the back of the bed-plate, and brought 
through the bed-plate again at the point marked R, and connected 
to the magnetic coilC. The magnet coil C is also connected by 
wire through the bed-plate at the point marked S, and passed 
downwards at the back of the bed-plate to the terminal J. The 
terminals H and J are connected in series with the winding of an 
electric motor or the like apparatus. When the electric current is 
switched on, it passes through the motor, and subsequently along 
the German silver wire surrounding the pipette of mercury. The 
heat occasioned by the current increases the temperature of the 
mercury, which then rises in the tube N*. This causes the float 0 
to lift the movable arm D until such arm comes within the mag- 
netic area of the coil C. As soon as the movable arm D assumes 
the position shown by the dotted lines, the hatchet-shaped end 
drops into and between the wires E! and E*, and causes a short 
circuit. This releases the arm of the starting switch and cuts off 
- electric current, and thus brings the motor to a standstill.— 
July 31st, 1907. 


RAILWAYS AND TRAMWAYS. 


16,877. July 26th, 1903.—IMPROVEMENTS IN RalLWay RalL- 
JOINTING Devices, Mephan Ferguson, Footscruy, Melbourne, 
Victoria, Australia. 

This invention relates to rail-jointing devices, and has for its 
object to provide an improved jointing device of an exceedingly 
rigid and efficient character. There are five figures. Fig. 1 is a 
plan and Fig. 2 a section on the line AB. The rail has a bulb, 
4, on the upper part, and flanges, d, on the lower. The jointing 
device is formed so as to embrace the lower outer flange, ¢, of the 
rails, the sole, ¢, of the device being suitably formed for resting on 
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a sleeper or concrete. The part’, which embraces the lower eige, 
fits snugly round the outside of the rails and for some distance on 
each side of the junction projects inward as far as the web, thus 
practically forming a fishplate incorporated in the chair structure ; 
a projection / is further provided, which extends to the level of the 
running face of the rail, a part of the bulb being cut away to 
accommodate it. The device is provided with strong ribs, 7, so as 
to be exceedingly rigid. The joint is completed by means of the 
tish-plate £ and bolts m.—Ju/y 31st 1907. 


ROAD MOTOR VEHICLES. 


17,640. August 4th, 1906.--AN IMPROVEMENT IN OR CONNECTED 
with ExLastic WHEELS, Harry S. Halford, Ranelagh House, 
Kanelagh-avenue, Barnes, Surrey, 

This invention relates to elastic wheels of the kind wherein an 
inner or hub portion is guided within an outer or felloe portion, 
with interposed cushions of india-rubber or other non-metallic 
elastic material between the two portions, and has for its object to 
prevent the wear on the elastic material by substituting rolling 
instead of dead pressure on the materia]. There are five figures, 
Fig. 1 is a side elevation of the wheel. The rubber discs cr rollers 
are mounted on the bolts or spindles 4, as to be free to revolve. 
‘I'he spindles 6 are supported at suitable distances apart around the 
inside of the felloe or rim» by means of supports or brackets c, 
which are bolted to the felloe. Rings are fastened to the supports 
« by the bolt /, and serve to prevent any lateral movement of the 
portion in relation to the felloe or outer part. The hub portion « 
is formed as a disc, of a number of segments of wood or other 
material, and clamped or bolted between the metal plates 7. The 


engagement with the rollers «, leaving the arms or projections h 
extending outwardly between the rollers a to prevent rotation of 
the hub in respect of the outer portion. The plates / extend 
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down the arms /, and provide the necessary bearing surface where 
they pass betweea the rings d.—J/y 31st, 1907. 


MISCELLANEOUS. 


17,185. July 31st, 1906. 
UNDER WATER, Simon 
Germany. 

This invention relates to a system cf pile driving applicable to 
the preparation of foundations, piers, &c., in the construction of 
bridges, lighthouses, breakwaters, and further, to improvements in 
devices forming part of the system, and employed with advantage 
in carrying out subaqueous operations. Under the invention, the 
operations are conducted with the aid of a semi-submergible 
vessel, which carries the operators aud is equipped with the 
devices required for driving piles, viz.,a pile guiding tube attached 
to the side of the working compartment, an adjustable shoe 
adapted to be rested on the heads of the piles adjacent to the 
one being driven, a saw, and a hammer carried in a housing on 
the top of the guiding tube. There are six figures. Fig. 1 is a part 
section and part elevation showing diagrammatically the working 
compartment of the submergible portion of the vessel resting on 
the ground with the pile guiding tube leading to the surface. The 
semi-submergible vessel comprises a surface portion A and a sub- 
mergible portion B adapted to float in a central well in the surface 
portion, but capable of assuming the inclined position shown in 
the drawing. The working compartment C, located at the out- 
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ward end of the tube B, is provided with a spur D adapted to 
enterthe ground and thus to anchor the portion B of the vessel. 
A guide tube E is carried on a trunnion, which extends into the 
working compartment C, the arrangement being such that the 
guide tube E may swing on its trunnion and assume any desired 
angular relation to the tubular portion B in a vertical plane, being 
also supported by a T bracket operating in a segmental slide- 
way. Fitted in a slideway at the lower end of the said tube is a 
shoe F, having an eye entered by a screw-threaded spindle, which 
is capable of being rotated through the intermediary of a worm 
wheel and a worm ona spindle passing through a stuffing-box into 
the interior of the compartment C and provided at its end with a 
handle, whereby the shoe F may be adjusted from this compart- 
ment C. The working compartment C is first lowered to the 
bottom, and the first pile placed in the guide tube EK. The 
housing is swung in place over the tube, and acts as a valve 
closing the top of the tube. Compressed air is now admitted and 
drives the water out of the tube E, and the pile is entered into 
the bottom by its own weight. The hammer N is now actuated 
in the usual manner, and the pile driven home, the hammer work- 
ing in the airin thetube E. The working compartment C is now 
raised so as to allow the saw M to cut off the pile at the proper 
height, and, when the pile is sawn off, the housing is swung away 
from its position over the tube E and the upward rush of water 
carries the head of the pile to the top of the tube E, where it is 
readily removed. The working compartment is then shifted to 
the proper position to drive the next pile, and the shoe is now 
allowed to rest on the first pile, and acts as a guide for sawing off 
the others on the same level.—Jw/v 31st, 1907. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


861,280. Exectric Sme.tine, P. L. 7. Héroult, La Praz, France, 
assignor to Société Electro-Metallurgique Francaise, Froges, 
France.—Filed April 25th, 1906. 

There are eight claims. The first adequately describes the 

invention. In the smelting of iron ore in an electric furnace 

having an electrode from which the current passes to the base of 
the furnace, the process, which consists in feeding a charge of ore 
and carbon in such proportion that the carbon forms a magma 
below the electrode, and the ore is fused above the column and is 
reduced in passing therethrough and the molten iron collects at 
the bottom, and adding lime to the charge in quantities sufficient 


thereby diminishing the cross section of the column, and thus con- 
centrating the energy of the current through such cross section, 
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and raising the electrode so as to increase the length of the column 

and to increase the degree of reduction. 

859,989. APPARATUS FOR PRODUCING Gas, J..S. Smith, Chicago, II! 
—Kiled April 24th, 1905, 

_ The fuel is supported ona chain grate, above a water bottom, 

into which the grate dips with the fuel upon it at one position of 
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A jet of steam is introduced at the end 


its length, as shown. i 
There are eight rather long 


towards which the fuel travels. 
claims, 
860,685. METHOD OF AND APPARATUS FOR BURNING CEMENT, T.M. 
Moryan, Longue Pointe, Quebec, Canadu,—Filed February 7th, 
906. 
This invention consists in discharging a stream of inflammable 
gas into an inclined revolving cylinder, means for discharging a 


jet of steam or compressed air downwardly across the mouth of 
the cylinder to thereby prevent cold air entering from beneath the 
cylinder, and to impart a swirling motion to the inflammable gas. 
here are eight claims. 
860,969. ELASTIC Fiurip TurBINE, W. L. R. Emmet, Schenectady, 
N.Y., assignor to General Electric Company, « Corporation of 
New York.—Filed December 22nd, 1906. 
This invention consists in so arranging three turbines that they 














shall balance each other's thrusts. The course of the steam is 
shown by the arrows. There are three claims. 

861,329. ExpLosion GAs TURBINE, «1. Stodola, Zurich, Switzerland, 
assignor to the firm of Aktiengesellschaft der Maschinenfabrikev 
von Escher, Wyss and Co., Zurich, Switzerland,— Filed July 3rd, 
1905. 


This invention is one of details. There is an explosion chamber 
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K, in which pressure is generated, ‘he gas passes through 


chamber containing a regulating needle B to the turbine K, a 
governor determines the position of the needle, There are three 








bub portion is formed with a rumber of concave reccsses g for 


to form a scale of desired thickness at the sides of such column, 
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Mr. Luoyp GrorGe’s Patent Bill was read for the third 
time on July 81st, and discussion on it continued at 
intervals in the House of Commons till August 14th, 
when it was allowed to go to the House of Lords. In 
the upper chamber it passed through its various stages 
quickly and without very profound consideration—a 
fate which has followed it from the beginning—and 
on the 26th of the month it, and the Patents Law 
Consolidation Bill, were read a third time and accepted. 
The two measures have therefore become law. With 
the second Bill there has been no quarrelling. It is 
designed to consolidate the various measures relative to 
patents for inventions into a single Act, and is therefore 
very desirable. The first Bill has provoked a good deal 
of opposition, particularly from patent agents and 
lawyers, who are alarmed at the powers vested in the 
Comptroller, and believe that the rights of the poor 
inventor are threatened by the whole measure. They are 
as a whole opposed te any change, and whilst we admit 
that the Bill has faults which they have ably pointed 
out—some, by the way, have been modified during the 
month—we venture to think that their attitude is that of 
the alarmist, and we do not doubt that in actual operation 
the awful things prophesied will not occur. Common 
sense, of which they take no account, will step in and 
falsify their forebodings. The Government profit by 
every patent taken out, and we may rest assured that 
they will do nothing to reduce the source of revenue. 
But, as Mr. Lloyd George said during the debate, the 
principal clause of the Bill is that which makes the work- 
ing of patents compulsory, and so prevents the foreign 
patentee from using our Patent Laws to the detriment of 
our industries. If only for this clause alone the Bill 
deserved to pass. 





Tuer question of establishing a syndicate of an inter- 
national character for the regulation of the export trade 
in tubes, as undertaken by the principal producing 
countries, has recently engaged the attention of iron and 
steel trade circles. As already well known, an inter- 
national rail syndicate, which is composed of the leading 
makers in England, Germany, the United States, Bel- 
gium, and France, has been in existence for a period of 
three years, and the agreement was recently renewed for 
a further term of five years, in accordance with the pro- 
longation, which took place a short time previously, of 
the German steel syndicate for a similar number of years. 
A second international combination is represented by the 
producers of joists in Germany, Belgium, and France, 
and it has been stated.on more than one occasion that 
English firms are also parties to the arrangement, 
although confirmation of the assertion appears to be 
lacking. It is scarcely necessary to say that these 
schemes originated in the Fatherland, which is also 
responsible for the project for the constitution of a tube 
syndicate on the lines of the international rail conven- 
tion already mentioned. This would naturally imply 
that the estimated tube consumption of the world would 
be lumped together, and then apportioned on a per- 
centage basis to each country of production, or rather 
to the group of firms representing each of the countries 
concerned, thus leaving each group to settle allotments 
with its own constituents individually. The competition 
of British and American tube producers in export markets 
is admitted by the German and Belgian works to be very 
keen, and, in fact, it is said to press them very hard. 
What, then, should be more natural than that they should 
in their own interest endeavour to bring about an arrange- 
ment for the obviation of this rivalry? But is difficult 
to see what benefit British makers could derive from 
such an agreement. 


A serRI0Us condition of affairs arose in the shipbuild- 
ing trade by the rebellion of thirty-two men against 
certain work being done by apprentices at the Walker 
shipyard. For a few days a great industrial struggle was 
imminent, for the Boilermakers’ Society having called 
out the thirty-two men at Walker, the Shipbuilders 
Employers’ Federation posted notices of a lock-out in all 
Federation yards. Twenty-five thousand men would 
thereby have been affected. This prompt and united 
action brought the Boilermakers’ Society to its senses, 
and after a few rapid negotiations a conference was 
convened at Edinburgh on Friday, August 23rd—the 
day before the notices would have come into force. 
This conference was duly held, and in a few hours an 
agreement had been accepted and signed by the repre- 
sentatives of the Society. A serious calamity was thus 
averted. The agreement provides that no stoppage of 
work shall take place on any question pending its full 
discussion between the employers and the men, and 
ultimately, if necessary, between the Board of Federa- 
tion and the executive council of the Society. Many 
small and irritating stoppages of work will be avoided if 
this agreement is—as we do not doubt it will be—loyally 
observed. But in any case, it is only the forerunner of a 





larger agreement which is to be the subject of imme- 
diate discussion. This document will, no doubt, be 
modelled on that which the representatives of the 
Engineering Employers’ Federation and the Amalga- 
mated Society of Engineers accepted provisionally a few 
months ago, and which has recently been endorsed by 
the branches of the Union. 
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Never before in the history of any country has such a 
powerful fleet assembled for inspection by its sovereign as 
that which our King reviewed on the 3rd of last month. 
It was the first time that the newly-formed Home Fleet, 
with all its accessory units, had been collected together, 
and those whose good fortune it was to witness the 
review will never forget the magnificent spectacle. No 
fewer than 188 vessels of all types, all of which were 
available for active service, anchored in the Solent. 
The fleet comprised eleven battleships, eleven armoured 
cruisers, six first-class cruisers, seven second-class 
cruisers, eight scouts, one mine layer, four destroyers 
depot ship and auxiliaries, one hundred destroyers, twelve 
torpedo boats, fifteen submarines and two parent ships to 
the submarines. The battleships included several of the 
very finest in the Navy, as, for instance, the Dreadnought, 
London and Bulwark, two of the Albion class, and five of the 
Majestic class. The cruisers were also well represented, 
the Duke of Edinburgh, Warrior, Cochrane, and Natal 
being of the very latest type, whilst not the least 
interesting feature was the flotilla of submarines moored 
on the outside of the fleet. 


Ir seems but as yesterday that the last antarctic 
expedition, under Captain R. I’. Scott, made a good but 
unsuccessful attempt to reach the South Pole, yet now 
the Nimrod, a vessel in which Lieutenant E. H. Shackle- 
ton, R.N.,is to lead the new British Antarctic Exploration 
Expedition to the South Pole, is well on its way there. 
It is purely a private expedition, but the Admiralty have 
lent compasses, sounding gear, and other scientific 
instruments, and the Royal Geographical Society has 
also lent similar instruments. It is expected that the 
expedition will be absent for about two and a-half years, 
during which time a base will be established on King 
Edward’s Land. From here parties will radiate; 
one will go towards the South Pole, another towards 
Graham Land, and a third in a south-easterly direction. 
Having left the “land”’ party, the Nimrod will return to 
New Zealand, and continue her magnetic survey in 
Australian and Indian waters, returning in 1909 for the 
explorers. Then the whole expedition will, according to 
present arrangements, return along the coast of the pro- 
blematic Wilkes Land, and thence homewards. One of 
the most interesting innovations introduced in this 
expedition is the use of a motor car. 


WHEN the cause of a railway accident is not satis- 
factorily explained there is always a feeling of uneasiness 
due to the fear that some new and unsuspected factor of 
danger may have escaped the official inquiry. In the 
case of the accident at the Coutras Station, near Bor- 
deaux, the cause seems to have been clear enough, 
although this does not minimise the sadness of the cata- 
strophe. Late at night the express from Bordeaux to 
Paris ran off the main line on to a siding, where it dashed 
into a goods train that was engaged in shunting. The 
train was travelling at the rate of about 50 miles an 
hour. The trucks of the goods train were piled one on 
top of the other, and most of the vehicles of the passen- 
ger train were completely smashed, while others were 
broken in two. The train was so utterly demolished that 
the loss of only four lives out of over 150 carried borders 
on a miracle; but upwards of thirty were injured, some 
of them dangerously. The running of the express on to 
a siding naturally suggested an error on the part of the 
signalman. His plea that the points were not working 
satisfactorily was borne out by a subsequent investiga- 
tion. It appears that while extensions were being 
carried out at the Coutras Station temporary provi- 
sion for manceuvring the points had been put down and 
was used for the first time that day. The signalman 
found that it did not work satisfactorily, but as he was 
able to put the lever in the position it should occupy when 
the main line was open, he did not hesitate to signal the 
road clear. An inspection revealed the fact that the 
rods transmitting the movement from the lever to the 
points were far too weak. Itis possible that a stone or 
some other obstacle may have offered sufficient resistance 
to the lever to cause the light transmitting rods to bend; 
but however this may be, the bend became permanent, 
with the result that when the signalman turned over the 
lever the points did not close against the rails. During 
the past year the Est Company has been fitting indica- 
tors in the signal-boxes, whereby the exact position of the 
points is shown on a table, this being done by an elec- 
trical arrangement which comes into play as soon as the 
point is pressed against the rail. It is being urged that 
for greater security the use of this or similar devices 





should be enforced on all the lines. 
neers, however, are of the opinion tbat this complication 
of signalling devices is likely to be carried too far. It 
may admit further possibilities of derangement, and the 
simplest method of actuating the points and signals is 
therefore the best. 


Many French engi- 


On August 3rd the Lusitania left the Tail of the Bank 
for a two days’ trial trip around Ireland, but she had 
previously carried out a series of speed tests in the Irish 
Sea. The first trial was a forty-eight hours’ run at full 
speed at a draught of 32ft. 9in. and 37,000 tons displace- 
ment, which corresponds with the mean draught of the 
ship on the Atlantic trip. The course was between Loch 
Ryan and the Land’s End. On the first southward trip 
the average speed was 26°4 knots, and on the return trip 
in the teeth of half a gale, 24°3 knots. On the second 
southward run the average was 26°3 knots, and 
on the return 24°6 knots. The mean of the four 
runs was 25°4 knots on a run of over 1200 miles. 
Subseqently she was taken over the course between the 
Corsewall Lighthouse and the Chicken Rock off the Isle, 
of Man, a distance of 59 miles. Two runs in each direc- 
tion were made. On the first trip the vessel] made 
26°7 knots going south.and 26°2 knots on the return 
journey, a mean of 26°45 knots. During the course of 
the trials the propelling machinery indicated between 
62,000 and 68,000 horse-power. She leaves Liverpool to- 
morrow on her maiden trip, and in preparation for her 
arrival the dredging of the Ambrose Channel] at New 
York has been pushed on rapidly. The Gedney Channel, 
hitherto the one ordinarily used by large ships, is too 
shallow and tortuous to permit the safe passage of the 
Lusitania. Dredging operations in connection with the 
new cut were commenced over six years ago, and the 
ultimate object is to provide a straight channel 2000ft. 
in width with 40ft. of water at low water. At present 
the depth of the channel is 35ft., and its width consider- 
ably less than the desired minimuin. The Caronia, next 
to the Lusitania the largest of the Cunard liners in com- 
mission, recently made a trial passage of the new 
channel, and it is expected that the cut will be ready to 
pass the Lusitania when she arrives at Sandy Hook about 
the 12th instant. For the present the new channel will 
be used only by the leviathans of the Cunard fleet, and 
it will not be thrown open for general use until the 
dredging has been completed and the passage buoyed 
and lighted some time next year. It is stated that the 
cost of the new channel will be upwards of £800,000. 


A COMMENCEMENT has already been made with the con- 
struction of the new deep dock for the London and 
South-Western Railway Company at Southampton, the 
contract for which has been placed in the hands of 
Messrs. Topham, Jones and Railton, Limited, of West- 
minster, who have recently completed the new harbour 
and dock works at Gibraltar and the Alexandra Docks at 
Cardiff. We have already described the proposed dock, 
and in our issue of July 26th published a plan of the 
works. The water area of the dock will be 16 acres, and 
the outer or river wall will project somewhat into the 
river Test, and form berths for the largest vessels afloat, 
or likely to be constructed for some years tocome. The 
depth alongside the recently completed quays in the Test 
is 32ft. at low water of ordinary spring tides, but this 
depth will be considerably increased in front of the new 
wharf. The depth of water in the dock will not be less 
than 40ft. at low water, and at high water 53ft. The 
first tidal dock constructed at Southampton was opened 
in 1843, and had a depth of water at high tide of 24ft. 
Some years later a closed dock was constructed, together 
with a series of dry docks, one of which was 520ft. in 
length. The Empress Dock, the construction of which 
presented many difficulties, was opened by the late 
Queen Victoria in 1890, and has a water area of 18} acres, 
with a maximum depth of nearly 38ft.—26ft. at low 
water of spring tides. This dock is open, and has an 
entrance 165ft. in width. In addition, there is the outer 
dock, an open area of 16 acres, and the inner dock, of 
10 acres. The largest of the graving docks, named the 
Trafalgar Dock, opened in 1905, has a depth over the 
blocks of 33ft. at high water, and is 875{t. long and 90ft. 
wide at the entrance. 





Tue automobile industry in France has developed so 
rapidly of late years that it is now contributing more to 
the French exports than any other branch of trade. 
With the exception of agriculture it is the industry 
which employs the most hands, the largest capital, and 
influences the greatest number of subsidiary manufac- 
tures. During the first seven months of the present year 
the value of motor vehicles exported from France was 
estimated at 89,645,000f., which was more than 10,000,000f. 
in excess of the total for the corresponding period of 1906, 
and nearly 32,000,000f. above the figure for the first seven 
months of 1905. In view of this remarkable growth it is 
not surprising that the French industry should be looking 
with some uneasiness at the sudden declension in business 
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which has taken place during the past month or two. It 
is true that this season of the year is always accom- 
panied by a falling off in trade, due to the fact that cus- 
tomers have already satisfied their requirements in 
pleasure cars, but the crisis is now being accentuated by 
the huge stocks of vehicles which prove to makers that 
they are producing more than they can sell. As a matter 
of fact it has long been evident that the business in costly 
pleasure cars was reaching its limit of expansion. 
Buyers will no longer pay such big prices for cars as they 
did formerly, and the upkeep of powerful vehicies, 
especially in petrol consumption and tires, is usually so 
heavy, that they find it far more economical to use 
smaller cars, which, moreover, can travel at speeds quite 
as fast as they can be driven with safety by the average 
motorist. The only way of getting out of this dilemma 
is obviously to cater for the needs of the general public 
who are requiring reliable little vehicles at small cost. 
Most of the French makers are now preparing to do this, 
and certain of the leading firms will be turning out 
thousands of small and cheap vehicles next year if they 
find that the experimental cars thyy are now building 
prove satisfactory. The problem is by no means an easy 
one, for it means a cutting down of manufacturing cost 
that would have been regarded as hopeless a year or two 
ago, but is now quite possible as the result of the exten- 
sive specialising of the industry, whereby makers can 
obtain many of the car parts under better conditions than 
they can turn them out themselves. The present seems 
indeed to be a turning point in the French industry. The 
cheap car may enable it to develop still more rapidly in the 
future than it has done in the past, since France possesses 
resources in car construction that are likely to give her 
a considerable advantage for some time to come. 





At last the Elder Brethren of the Trinity House have 
decided to place submarine bell signals in connection 
with three of the light vessels under their jurisdiction, 
and the Board of Trade have sanctioned the expenditure 
of £1200 for the purpose. Up to the present only one 
such signal has been permanently established in the 
United Kingdom, that at the North-west Lightship in 
Liverpool Bay, controlled by the Mersey Docks and 
Harbour Board; but the Bar light vessel, at the 
entrance to the Mersey channel, also in the jurisdiction 
of the Mersey Dock Board, is now being similarly fitted. 
So that before long at least five light vessels in British 
waters will be provided with the new form of fog-signal 
which has already been extensively adopted in the 
United States, Canada, Germany, Holland, France, and 
other countries. In France, one of the latest countries 
to adopt the system, a submarine bell has just been fitted 
to the Sandettié light vessel, near Dunkirk ; and the tug- 
boat which waits on the arrival of liners off Cherbourg 
Harbour has been similarly equipped for some months. 
Submarine bells have been provided at the extremities of 
the harbour piers at Calais, Boulogne, and Havre, and a 
buoy with submerged bell moored off the entrance to the 
last-named port. Nearly all the light vessels controlled 
by the Netherlands Government have been recently fitted, 
and to the list of German lightships so equipped has been 
added during the month the name of the Fehmarnbelt in 
Kiel Bay. The experiments in connection with sub- 
merged bells attached to buoys and beacons which were 
commenced in Boston Harbour a few years ago have 
been attended with more success than was at first 
expected, and several such signals have been established 
in the past three months, in addition to those mentioned 
above, inclading a bell buoy at the Norder Griinde in the 
river Weser, a similar buoy at the entrance to Gloucester 
Harbour, Mass., and an electri cally worked bell carried 
upon a submerged framework in the approach to Boston 
Harbour, Mass. 


Tuer chairman of the London and India Docks Com- 
pany, Mr. Cater Scott, made some interesting remarks 
on the future of the Port of London in the course of his 
speech at the general meeting of the company a few 
weeks ago. Accompanied by the secretary, the chair- 
man had recently paid a series of visits to continental 
ports, including Hamburg, Bremerhaven, Bremen, and 
Antwerp. He contrasted the conditions obtaining at 
Hamburg and Antwerp with those existing in the Port of 
London. At each of the two continental ports all the 
business is in a highly concentrated form; in London 
it is much larger, and is scattered over miles of river side. 
The weakness of Hamburg lay, he considered, in the 
river Eibe, and London as a port need fear no comparison 
with it. At the same time, he did not suggest that 
London was perfect, he admitted that there was room for 
considerable improvement, and hoped that the President 
of the Board of Trade would produce a_ thoroughly 
statesmanlike measure, which would settle the question 
of the port for many years to come. He believed that 
there were only two methods by which the affairs of the 
port could be satisfactorily settled. One was by adopting 
what was known as the Mersey Dock Board system as 


recommended by the Royal Commission on the Port of 
London, and the other was such a scheme as was 
sketched in the company’s own abortive Bill presented to 
Parliament in the last session—a controlling authority 
over the entire port and additional powers to the various 
dock companies. He considered that in either of these 
systems they had a method of solving the very difficult 
problem; but if the authorities were going to attempt 
something of a half-and-half nature they would not pro- 
duce such a scheme as would be satisfactory to the port 
or such as would settle for years to come this most 
intricate subject. If they produced a scheme with a 
controlling authority with power to build docks—in other 
words, to start competition—they would create a cum- 
brous, inefticient, and expensive system. When they 
looked around to see where docks could be built, and 
where the necessary connections with London and sites 
for warehouses and appliances could be obtained, the 
expense entailed was perfectly appalling. Not only 
would such a body start with heavy capital expenditure, 
but it would be faced with competition from the other 
dock companies, so that its income would be reduced, 
and it would—so Mr. Cater Scott thinks—be driven to 
fall back on larger dues on goods. 


THE result of the ballot by the branches of the Amal- 
gamated Society of Engineers on the question whether 
they should or should not endorse the provisional agree- 
ment signed by their officers and by the representatives 
of the engineering Employers’ Federation was declared 
during the month. It is entirely satisfactory. The majo- 
rity in favour of acceptance is well over 25 per cent. 
greater than the minority, nearly 13,000 votes being in 
the one scale and little more than 9000 in the other. It is 
to be presumed that the two other societies mentioned 
in the original draft—see our issue of 3rd May last, viz., the 
United Machine Workers’ Association and the Steam 
Engine Makers’ Society, are also prepared to accept the 
agreement. The influence of this decision on other unions 
will be very great, and when we remember that a similar 
understanding is likely to be reached before very long 
with the Boiler Makers’ Society, it will be seen that a 
relationship, between employers and all classes of work- 
men which will put an end to much irritation and 
discord is rapidly beirg established. The optimist who 
is determined to see good in things apparently evil will 
note with pleasure that this is the outcome of the great 
strike. For had that strike never occurred the Em- 
ployers’ Federation would never have attained to the 
strength it now has, and at the moment, instead of being 
in a position to make favourable terms at a peaceful 
board with the unionists, strikes and lock-outs would be 
the order of the day. 





Tue erection of a suspension railway in Berlin was 
projected by the Gesellschaft fiir Elektrische Unterneh- 
mungen nearly ten years ago, and this company is to be 
congratulated on its perseverance in fighting for the 
acceptance of its project having at last ended in practical 
results. Before a more extensive system is introduced 
the Pablic Works Department require that a trial section 
be built in the Brunnenstrasse in the north of the city, 
where the traffic is comparatively heavy. An agreement 
with this department as to the manner of constructing 
this section having at length been arrived at, preliminary 
excavations necessary to ascertain whether and where 
certain pipes and conduits were localised under the road- 
way were commenced on the 19th and completed on the 
24th of August. Strange to say, no definite information 
on this point could be gathered from the available street 
plans. The trial track is to be supported by single 
columns erected in the middle of the street every 15 m. 
along the line, and is to be 120 m. long. The first 
four columns are to be of iron, whilst the remaining 
eight will be of wood, and will have small round plat- 
forms at their bases, the idea being to ascertain if, and 
how far, traffic will be impeded by this row of columns. 
The Kontinentale Gesellschaft fiir Electrische Unterneh- 
mungen hopes to have obtained the consent of the 
various authorities in question, and to be able to com- 
mence the iron overhead construction by the beginning of 
October this year. It is well known that the suspended 
mono-rail at Elberfeld, in Germany, was the first railway 
of the kind now about to be introduced in Berlin. 


During the past month the Norddeutscher Lloyd 
Line has added another magnificent steamer to its 
already splendid fleet. The new vessel, which is called 
the Kronprinzessin Cecile, is 7064ft. in length, 72ft. 
beam, and has a depth of 52}ft. from the lower 
promenade deck. She hasa register tonnage of 20,000 tons, 
and at her designed draught of 30ft. has a displacement 
of 27,000 tons. With the exceptions of the Lusitania and 
Mauretania, the Kronprinzessin Cecile is the most 
powerfully engined vessel afloat. The engines are 
designed to propel the ship at a sp2ed of 234 knots, 
and they consist of four quadruple sets, each set 
driving a bronze propeller 23ft. 7tin. in diameter. 


above the first intermediate cylinders, and are balanced 
on the Schlick system. They are supplied with steam at 
a working pressure of 225]b. per square inch. In all 
there are 19 boilers, having a total heating surface of 
107,643 square feet, and the capacity of the bunkers is 
5600 tons of coal. The vessel is essentially a passenger 
steamer, and will carry very little cargo. The whole of 
the designers’ attention has been directed to studying the 
comfort of the 1809 passengers which she can accommodate. 
These are divided into 742 first-class, 327 second-class, 
and 740 third-class passengers. The decorative scheme 
is of the most sumptuous nature. As the vessel will be 
at the call of the Government in time of war for service 
as a cruiser, she is arranged so that a number of guns 
can be carried, and her rudder and steering gear have 
been placed below the water line. 


WE announced a week or two ago that the Board of 
Trade had decided to constitute a special temporary 
branch for dealing with matters relating to London trafiic, 
so far as they come within the scope of the Board. This 
new branch has been placed under the direction of 
Colonel Sir Herbert Jekyll, K.C.M.G. When commenting 
on this departure in a former issue, we expressed our 
hope that the formation of this new branch of the Board 
of Trade did not indicate that the Government intended 
to evade their responsibilities regarding the traflic 
problem of London. The matter was the subject of a 
short debate in the House of Lords on August 19th. 
During this it was announced by the Earl of Granard, 
on behalf of the Government, that the latter had not 
seen its way to bring in a Bill to set up a Traffic Board, 
as recommended by the Royal Commission, but being 
anxious to do something to improve the condition of 
London, had thought that this could be best brought 
about by appointing a London Traffic Branch of the 
Board of Trade. Thus far it would appear that the 
Government do not favour the appointment of a properly 
constituted authority having powers to deal with the 
question thoroughly. This, however, is doubtful in view 
of the fact that the Earl of Granard also stated that the 
present arrangement was not in any way permanent, but 
was leading up to a larger policy. What that larger 
policy was it was not explained; but it was pointed out 
by his lordship that he was not in a position to say 
whether a permanent settlement of the subject would be 
the appointment of a trattic board or not. Reading 
between the lines, it is not difficult to imagine that the 
Government are not willing to grapple with what is a 
particularly difficult problem, and have sought a way of 
evading it, with at the same time a show of doing some- 
thing. This view is strengthened by the fact that the 
Board of Trade is to report yearly to Parliament on the 
matter. This certainly would appear to indicate that no 
further move is to be expected for some time to come. 


THE acceptance by the House of Commons on the 22nd 
of the month of a single clause in the Public Works Loans 
Bill to all intents and purposes sets the seal upon the 
Northern Nigerian Railway. The railway is in itself a 
project small enough. It will be approximately 500 miles 
long, and the gauge will be 3ft. 6in. It is to occupy 
only three years in construction, and is to cost no more 
than £3000 per mile. But viewed from an imperial 
aspect this little railway becomes of enormous importance. 
Nigeria has resources for cotton growing which are as 
yet wholly undeveloped. In Lagos in 1903 only 500 bales 
were grown, but four years later the quantity had risen to 
12,000 bales, and Lagos, it is said, is not so well situated 
for the growing of cotton as Northern Nigeria, which is 
free from the tze-tze fly, and is thus able to employ draught 
animals. It must, of course, be many years before the 
Colony, even with the help of the railway, can supply 
even an appreciable portion of the cotton required by the 
Lancashire mills, but no one will hesitate to say that the 
right step has been taken in endeavouring to encourage 
within the Empire itself an industry essential to our 
welfare. The railway is to be built under the personal 
supervision Sir Percy Girouard, than whom there exists 
no one with a wider knowledge of railway pioneering. 


Durine the past eighteen months the sea has been 
making a persistent attack upon the low-lying coast 
between Nantes and Bordeaux. Ata place known as the 
Belle-Henriette,.between Tranche and Aiguillon-sur-Mer, 
to the north of La Rochelle, a bay has been formed 
1000 m. wide and 300m. deep. This result of eighteen 
months’ erosion is sufficiently alarming. The sea began 
by sweeping away a vineyard and part of a farm, and 
then pulled down the road which ran parallel to the sea. 
Another road was constructed 100m. farther back, but 
even this is being threatened, for the sea is now within 
20m. of the new road, which may be obliterated at any 
moment. Behind this are 10,000 acres of marsh land, 
which will certainly be covered by the sea at a very early 
date, unless measures are immediately taken for its pro- 
tection. The Woods and Forests Department first tried 
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to resist the attack by consolidating the shore with 
piles, but this did not have the slightest effect upon 
the irresistible movement of the sea. The Ponts et 
Chaussées then took the matter in hand, and made an 
inclined wall with 1200 cubic metres of rock. The sea 
demolished a part of the wall, doing damage to the 
extent of about £1000,€but the remainder of the wall has 
co far done good service in keeping back the invader. It 
is obvious, however, that this can only be a temporary 
expedient. The State and the Department have decided 
upon the construction of an embankment of armoured 
concrete having a length of 600 m. The armoured 
conerete will form a sort of covering for the dunes, and 
will therefore constitute an inclined wall with a founda- 
{ion at the bottom extending 2m. below the sand. For 
fear that the sea will make a “flank attack” on the 
concrete, the embankment will have a masonry wall at 
cach end cxtending backwards, but there is some doubt 
as to whether this will prove efficient. If, however, the 
experiment is successful, the same method of protection 
will be adopted at the Pointe de Graves and other parts 
where the reclaimed marsh land is being continually 
eroded by the sea. 


WE have on several occasions during the past month 
made reference to the railway coal contracts. The 
situation is briefly that the coalowners want to charge 
12s. a ton for the coal, and that some of the railway 
companies, at all events, decline to pay this sum, pre- 
ferring, in some cases, to purchase sinall quantities of coal 
which may not be quite so suited to their purposes, but 
which can be bought at cheaper rates, and to wait, with 
the object of wearing down the colliery proprietors. 
How long this condition of affairs will last is at present 
uncertain. Meanwhile the Yorkshire coalowners—to 
take an example—have to find an outlet for some 
3,000,000 tons of coal, which represent roughly the 
amount which would be absorbed by the Midland, Great 
Northern, and Great Central Railway Companies. This 
they do not seem to have any difficulty in doing at prices 
ranging from 12s. to 12s. 6d. per ton. Already the coal 
traftic to the port of Hull for shipment coastwise and 
abroad has assumed remarkable proportions. The 
increased amount of coal taken to that port during July 
was 215,864 tons as compared with the total for June, 
and the total for the first seven months of the year shows 
an increase of 809,708 tons over that for the same period 
in 1906. The amounts would probably be even greater 
were the shipping facilities not so heavily taxed, and were 
there not a scarcity of wagons to contend with. It is, 
furthermore, proposed to send Yorkshire steam coal] to 
Middlesbrough for shipment, so as to relieve the conges- 
tion of the Humber ports. It would, however, be 
imagined that the scarcity of wagons would render this 
proposal ineffective. Whether the railway companies 
will finally have to give in remains to be seen, but should 
they have to do so their balance-sheets at the end of the 
half year will not be very cheerful reading for share- 
holders. A rise of 23. 6d. a ton on 3,000,000 tons repre- 
sents £375,000—an increase which would seriously affect 
the dividends of the three companies mentioned. 


Tae British Association meeting was held at Leicester 
during the first week of the month. As many as 1630 
persons were recorded as attending. It cannot be said 
that the proceedings were marked with the announce- 
ment of any very startling discovery, save Sir Wil- 
liam Ramsay’s apparent transmutation of copper into 
sodium by the help of radium, nor that they differed 
in any marked way from those of former years. 
One feature, however, is worthy of mention. It was the 
address by Professor Silvanus P. Thompson to Seciion G, 
of which he was president. This address was excellent 
in many ways, and will well repay careful study. We 
reprinted it in full in our issues of August 9th and 16th. 
On the other hand, many of the general arrangements 
met with anything but approval. The distences apart of 
the places of meeting were considerable—nearly a mile 
separated some of them. For example, the meeting 
places of Sections A and B, in spite of these two being 
so nearly allied, were over a mile away from one another 
by the streets. Some valuable papers were read and 
discussed, but in some cases speakers were allowed to 
become irrelevant, and to exceed a reasonable time. This 
is the perennial complaint, and until the warning bell is 
rung automatically it will continue to be the case: There is 
no subject in which engineers and scientists are more back- 
ward than in the management of public discussions. 


Tuk half-yearly report of the Manchester Ship Canal 
has been issued during the last week or two. It deals 
with the affairs of the canal up to the end of last June, 
and is certainly satisfactory. The increase in toll-paying 
sea-borne merchandise imported and exported by means 
of the canal was 158,770 tons over that of the same 
period last year, while the increase in receipts was 
£15,157. As the working expenses were only £827 more. 
the net increase was £14,330. The actual net revenue 





was £131,033. Of course, this is not much on a total net 
capital of 164 millions of pounds sterling, but even the 
most sanguine never expected that. the undertaking 
having cost so much more than was at first anticipated, 
would of itself be highly remunerative. The feature 
which gives cause for satisfaction is the fact that there is 
an appreciable increase in the traffic on the canal. This 
not only means an increase of revenue on the money 
sunk, but it also indicates an augmentation in the trade 
of Manchester, to effect which was, after all, the primary 
reason for the construction of the waterway. It is 
interesting to note that with a view to providing a 
further supply of water for the docks at Manchester, a 
pumping plant, which is to be ready by next summer, is 
being laid down. This is to be capable of dealing with 
5,000,000 cubic feet of water in the twenty-four hours, 
and centrifugal pumps driven by internal combustion 
engines are to be employed. 


ANOTHER ship of the Dreadnought—or improved 
Dreadnought—class has now been lanched, the Temeraire 
having left the ways at Devonport on the 24th of the 
month. A great deal more work than in the case of her 
sisters had been done on her when she took the water, 
and since she was only laid down on New Year’s Day, 
Devonport yard has something on which to congratulate 
itself. Of course, no one is blind to the fact that these 
records are only established by careful preparations made 
months before the keel is laid. All the material is quietly 
got ready without a name, and then, at the proper time, 
is strung together as quickly as may be. Bearing this 
practice in mind, the question is being asked if material 
for the third Dreadnought, which was to be laid down 
this year in the event of the Hague Conference failing to 
set a limit to armaments, is being got together. There 
can be no longer any delusions about the Conference, 
which, if anything, seems more likely to promote war 
than peace, and a wise policy dictates the beginning of 
the ship at once. 


No parallel is to be found in the history of engineering 
to the astounding accident which overtook the great 
bridge over the St. Lawrence, near Quebec, on August 
29th. We deal with the disaster, as fully as cireumstances 
permit, in another part of this issue, but until photo- 
graphs of the broken structure and more detailed expla- 
nations of what actually occurred are in our hands it is 
practically impossible to form any opinion as to the cause 
of the accident. The bridge was being built out on the 
panel system, no falsework being used after the shore 
ends of the two great cantilevers were complete. These 
shore ends are anchored where they meet the approaches, 
and work can be carried on at the opposite side of the 
pier stage by stage without any support from below. 
The two arms thus stretching across to meet each other 
must have almost reached the condition when the con- 
cluding link, a simple girder bridge 675ft. long, 
would join them together and complete the struc- 
ture. That event is now postponed for many long 
months, for 800ft. of the south cantilever have collapsed, 
and whilst new material must be supplied to take the 
place of the old, the wreckage, which lies partly in the 
river, must be cleared away—no light matter. Work on 
the north cantilever will no doubt be suspended until 
in view of the present accident the design and-construc- 
tion have been re-examined. 


We are glad to be able to contradict the report which 
has gained considerable credence in various quarters that 
the new torpedo boat destroyers for the Royal Navy of 
790 tons displacement and 33 knots speed have met with 
considerable difficulties in attaining their designed speed. 
The Ghurka, built by Hawthorn, Leslie and Co., and the 
Afridi, built by Armstrong, Whitworth and Co., have recently 
been tried at the mouth of the Tyne, and Messrs. Laird, of 
Birkenhead, have been running the Cossack in the Bay 
of Liverpool. Experience gained in other vessels during 
the past few months had already shown that the pro- 
pellers which were fitted in these vessels were probably 
not of the most suitable dimensions. But even under 
these circumstances the Cossack has attained a speed of 
considerably over 32 knots under not very favourable 
conditions. We understand that new propellers are 
already being made for these boats, and there does not 
appear to be any doubt that, with the improved screws, a 
speed of considerably over 33 knots will be attained. It 
is true that minor mechanical difficulties have been met 
with on one or two preliminary runs, but these have been 
of a very nominal character; for instance, there have 
been one or two cases of hot thrust blocks, and another 
of burst boiler tubes, but the main difficulty at present 
seems to lie in the form of the propellers. When, how- 
ever, we remember the innumerable trials that had to be 
carried out with the 30-knot torpedo boat destroyers of 300 
tons of ten years ago, and the success which crowned the 
effort of their various constructors, we have no hesitation 
in denying the rumour that the new vessels were likely to 
prove deficient in point of speed. 








SCALE AND HEAT TRANSMISSION. 





THERE are few subjects on which there is such a 
diversity of opinion as the effect of scale on the transmis- 
sion of heat through locomotive boiler tubes. For the past 
twenty or thirty years railway engineers have debated 
this much discussed question, and since the introduction 
of higher pressures in locomotive boilers the s-’:ject has 
not only become one of scientific interests but also 
one of considerable importance. At the engineering 
experimental station of the University of Tinois ~the 
subject has lately been further investigated by ‘Mr. 
Edward C. Schmidt, Associate Professor _of. Railway 
Engineering, and Mr. John M. Snodgrass, Instructor 
in Railway Engineering, and an interesting report has 
been issued, from which we gather that the general con- 
clusions arrived at are:— 

1. Considering scale of ordinary tiickness, say of thick- 
nesses varying up to hin., the loss in heat transmission 
due to scale may vary in individual cases from insignifi- 
cant amounts to as much as 10 or 12 per cent. 

2. The loss increases somewhat with the thickness of 
the scale. 

3. The mechanical structure of the scale is of as much 
‘ more importance than the thickness in producing this 
Oss. 

4. Chemical composition, except in so far as it affects 
the structure of the scale, has no direct influence on its 
heat-transmitting qualities. 

In a committee report on boiler incrustation in the “ Pro- 
ceedings” of the American Railway Master Mechanics’ 
Association for 1872 there is to be found the following 
quotation from a paper by Dr. Joseph G. Rodgers before 
the American Association for the Advancement of Science. 
It is given as the best information which the Committee 
have been able to obtain :—“ The evil effects of scale are 
due to the fact that it is relatively a non-conductor of heat. 
Its conducting power, compared with that of iron, is as 1is 
to 37:5. This known, it is readily appreciated that more 
fuel is required to heat water through scale and iron than 
through iron alone. It has been demonstrated that a 
scale /,in. in thickness requires the extra expenditure of 
15 per cent. more fuel. As the scale thickens the ratio 
increases. Thus, when it is }in. thick 60 per cent. more is 
required... .” 

In another report, issued by the same society at a later 
date, there is a table showing the average miles run to 
one ton of coal by engines upon the Illinois Central Rail- 
road for three months prior to and for three months 
after the removal of incrustations. Including 120 such 
cases, and extending over a period of three years, these 
tests showing as a general average an increase of 11 per cent. 
in the consumption of coal for the three months prior to 
the cleaning of the boilers, as compared with the three 
months immediately succeeding. The 11 per cent. loss 
due to scale is, of course, entirely a general result, as 
individual cases often showed less miles run per ton of 
coal after cleaning than before. This difference from the 
general result could in most cases be accounted for by 
weather differences. 

Cases without number could be quoted which would 
tend to show that these figures are about correct. At the 
same time, other data could also be given which would 
go to prove that little or no difference with regard to the 
amount of fuel used is caused by the presence of scale. 

During the last four years there have been made by 
the railway engineering department of the University of 
Illinois four series of experiments to determine the rela- 
tive conductivities for heat of clean and scale covered 
locomotive boiler heating surfaces. The tests were 
designed with the purpose of determining not only the 
actual transmission loss due to scale in individual cases, 
but also the relation of this loss to the scale thickness. 
The last three tests of the series were arranged especially 
to try to determine whether there is any regularity of 
variation of heat transmisssion loss with scale thickness, 
and to study at the same time the effects of chemical com- 
position on this loss. It was recognised at the outset 
that in any series of comparative tests for the purpose of 
determining the loss in heat transmission due to the 
presence of scale, practically exact similarity of conditions 
were essential for trustworthy results. In all the work 
carried cut the greatest stress was laid upon this point, 
a the elimination of all variations except in the scale 
itself. 

The first series of tests was made during May and 
June, 1898. The method employed was as follows:— 
A Mogul freight locomotive, which had been in service 
twenty-one months, and which was about to be sent 
to the shops for repair and new tubes, was set in the 
roundhouse and the boiler tested by the standard 
method. The locomotive was then sént to the shops and 
the boiler carefully cleaned and re-tubed. All the scale 
was removed, and samples analysed from nine different 
parts of the boiler. It was then sent back and again 
tested for evaporation under the same conditiens as 
before cleaning. Before making the trials with the clean 
tubes the locomotive was allowed to make one or two 
trips on the road so as to ensure its being thoroughly 
clean. The locomotive was set in the roundhouse over a 
pit and the tender removed. A car of coal was then run 
in behind the engine, and on txis were arranged the 
scales for weighing the coal. All the feed-water was 
weighed and then delivered into a tank placed on a plat- 
form by the side of the car, and connected with the 
suction pipe of the injector. The slide valve on one side 
of the locomotive was moved back far enough, by discon- 
necting the valve rod, to permit the steam generated to 
pass directly into the exhaust, and thus out through the 
nozzle and produce the necessary draught as usual. A 2in. 
pipe was also run from the dome to the atmosphere, a 
valve in the pipe furnishing additional means of disposing 
of the steam generated. The tests were started by the 
standard method, 7.e., raising steam to the running pres- 
sure, drawing the fire and starting with weighed wood. 
At the end of the tests the ashes were all weighed. One 
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perhaps only approximately, some law of variation of 
conductivity with thickness. “After making allowance 
for probable errors due to the method of conducting the 
tests, indicate as Fig. 1 shows, perhaps, a decrease 


of the regular road firemen fired for all the tests, and the | probable that the transmission of heat through the scale 
boiler and furnace were operated under the usual road | was principally dependent upon two of its characteristics 
conditions. A series of observations was made during | —namely, its thickness and its mechanical structure, and 
these tests, to determine the relation between the blast | that probably, for such thicknesses as are usually met 
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pipe pressure and vacuum in the smoke box and furnace, 
as well as the velocity of the gases in the stack for 
various points along two diameters at right angles to each 
other. 

The locomotive was fitted with 236 tubes of 2in. diameter 
and 11ft.lin.over tube plates. It hada grate area of 26°45 
square feet, and a total heating surface of 1531°6 square 
feet. The ratio of grate to heating surface was 57°9. The 
fuel used is known as “Odin.” The number of lumps 
per cent. was 75, and there was 20 per cent. of small coal 
and 5 per cent. slack. A calorimetric test of the fuel 
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with, thickness had greater influence than structure. 
Thickness was therefore carefully determined and struc- 
ture approximately designated as hard, soft, or medium, 
no more exact characterisation of structure being possible 
with tubes collected from different sources. 

It was hoped that the experiments might develop, if 
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of conductivity with thickness, but certainly no regularity 

| of variation. In Fig. 2 the loss in heat transmission is 
again plotted with reference to thickness ; and the struc- 
ture of the scale, in so far as it was determined, is indi- 
cated as previously explained. No regularity of variation 
was observable with respect to hardness or softness. 


First serias, scala in boiler. Sacond series, cleaned boiler. 


showéd that there were 12,240 British thermal units of | Date cf trial (1898)... Mey 2a May 3rd May 31st June Ist 
heat per lb. The results are tabulated below :— Duration of trial, hours 8-33 8-17 Bs a 

The loss due to scale in this boiler was 7°01 — 6°34 eee ap gen Fig sas 143 140 er He 

ivi 7 Te a4 ’ v - so ater... 2 “ ord a" 
divided by 7°01 or 9°55 per cent. The water used was Temperature of round house, deg. Fab. |. 7 6! 79 _ 89 
comparatively good. The average thickness of scale on | Temperature of feed-water in tank, deg. Fah. 57 bd 58-5 59-4 
the principal heating surface was ,%;in. The total weight Temperature of escaping gases, deg. Fab. ... 623 670 621 687 
of scale removed on cleaning was 4851b. The boiler had | Temperature of steam, deg. Fab. ... ... 362 369 yr os 
been in regular service during the twenty-one months. xen adeie pe ager gee a Be a Pi 18.7 

e . v o oe * 
The other experiments performed to determine the loss Percentage of moisture in x ava 2.25 2.25 2.85 2.85 


due to scale were laboratory experiments entirely. These 





















































LOSS DUE TO SCALE IN RELATION TO THE Results of Evaporation Test 
: | First series, sc ile in boiler. S cond saries, clean boiler. 
E 
S ‘| Date of trial (1898) May 2od | May 3rd | May 3lst | June Ist 
? ib, ib, | mean Ib. Ib. b. mean Ib, 
% Water actually evaporated per lb. of dry coal... 5-21 5-27 5-2 5-81 5-85 5-83 
“a Evaporative || Equivalent water from and at 212 deg. Fah. per lb : 53 y 
z performance™ ENIOOED ere Goce Sc, ee ee ee 6-29 6-39 6-34 6-99 7-04 7-01 
e Water actually evaporated per lb. of combustible. .. 6-17 6-25 6-21 6-99 7-16 7-05 
4 Equivalent water from and at 212 deg. Fah. per lb ee MAS yar es 
3 CE OOIORMND 55) sap see) 208 sank xt Cate, as 7-45 7-59 7°53 8-35 8-61 8-48 
y Y q. ft. of grat s | | 
Ratectoom-{| turfece. ne ne te tne se ne| B7-45 | sa-6t"| 57-95 | 80-80 | 60-00 | 50-0 
bustion. | Per sq. ft. of tube opening... ... ~... 394 -80 102-10 398-40 411-00 | 412-80 411-90 
a ie nee Per sq. ft. of water-heating surface ... “93 “95 “94 ‘97 | 98 97 
Se ee ‘| Water evaporated per hour from and at 212 deg | 5 
: : : -, | Rate of eva- Fah, per sq. ft. of grate surface ... ... ... .. 361-80 374-49 | 368-10 418-00 | 416-00 417 -CO 
pcaaiade teard carried out on account of the desire to make poration. } | Per sq. ft. of tube opening ogee. uae 2486-00 2573-00 | 2529-00 2874-00 | 2857-00 2865-00 
comparative tests under entirely similar conditions, | Per sq. ft. of water-heating surface ... 5.89 | 6-09 | 5.99 6-SL | 6-76 6-79 
except in regard to the scale itself, and in order that eas eee Rs re oe | a Met 
more exact measurements might be made than were First series:—After running twenty-one months and accumulating a scale deposit ;',in. to ;,‘,in. thick. 
found possible with road or roundhouse tests. : eS aba Pelt ap “tt 
The purpose of the tests was to measure the number Secoad series:—After cleaning and putting in new tubes. 
of heat units transmitted per hour through the different Rs a ao lie 
tubes submitted. This was done by weighing the water The Transmission of Heat throug’ Scale-covered Boiler Tubes. 
which circulated round the tube in a water chamber, and 7 ear enone ie ser 
measuring its rise in temperature. In each case a Average temperatures during tests, deg. Fah. ‘ B.T.U. 
number of trials was made, and in the following table an ; : ee Difference between “trans. 
we give the average results obtained. Of furnace gases. _ circulating water, io hs a wauttcaee =. mitted 
In the carly series, there are a few tests which indi- 5 ‘anes | donee | Miata on wy a fo 
cate an increase of conductivity of the scaled tube as In com- | of escap-| tempera- Atthe At the | tempera- | tempera- inlb, ‘* Range of Tempera- during 
compared with the clean tube. These are perhaps to be — ing gases.| ture of inlet. outlet, | ture of | ture of ure.” eae 
accounted for by errors in conducting the experiments, ee | gases. | water. water. 
although they could not be detected at the time the - Sees! lerncareaaees a ae ete a = ae ees =P 90 27 
experiments were made. The apparatus used in 1904 Average 1659 267 | 964 66-8 112-4 89-7 45-8 652-7 874-0 29,874 
and 1905 was improved in some details, the most import- : | 1440 | 563 1001 56-5 83-4 | 70-0 26-9 872 931-4 23,422 
ant change being in the means for the measurement of ss | a 
furnace temperatures. 1799 788 | 1294 64-0 102-4 83-2 38-4 770-7 1210-5 29,559 


When the experiments were arranged it was considered | 
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QUEBEC CANTILEVER BRIDGE 


























Fig. 3—HOISTING THE TOP CHORD EYE-BARS 


In considering Figs. 1 and 2 it must be borne in mind 
that the tubes tested were taken from locomotives which 
had been in service in different parts of the country, and 
that the scale on each tube was made up of the mineral 
constituents of many different water supplies. What is 
designated as hard scale in one case may be very dif- 
ferent in structure—in porosity, for example—from what 
is designated as hard scale on another tube. Fig. 2 
cannot therefore be considered as providing conclusive 
evidence concerning variation of conductivity with struc- 
ture. The results may properly be interpreted as indi- 
cating that mechanical structure is at least as important | 
a factor in the change in heat transmission due to scale | 
as is the mere thickness. Such a conclusion is, of | 
course, in accord with the facts concerning other heat | 
insulators. 
_ Figs. 8, 4, and 5, in which the loss in heat transmission | 
is plotted with reference to the principal chemical con- | 
stituents of the scale, do not warrant the conclusion that | 
its chemical composition has any direct influence on its | 
conductivity. 

In conclusion, it is stated that from the point of view | 
of the physicist the experiments are open to objection as to 
method. From the engineer’s point of view it is believed | 
that the possible errors of the experiments do not, by | 
any means, account for all the irregularity in the plotted | 
results, | 








THE QUEBEC BRIDGE. 


In view of the recent lamentable accident which 
caused the death of seventy workmen who were engaged | 


Fig. 1i—LIFTING THE MAIN END POST CANTILEVER ARM 
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Fig. 2—LIFTING 
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COMPLETE PANELS OF UPPER CHORD EYE-BARS 
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INTO POSITION Fig. 4—HOISTING 


Gradually the project won the support of the Govern- 
ment, and from that time the scheme has developed. 
The Dominion Government passed an Act in 1887 
authorising the construction of a bridge near Quebec, but 
nothing came of it. But in 1897 the Quebec Bridge and 


Railway Company obtained another Act renewing the | 
authority which had lapsed. The companies interested | 
are the Grand Trunk and Quebec Central south of the | 


river, and the Canadian Pacific, the Great Northern of 
Canada, and the Quebec and Lake St. John on the north 
side. The bridge is also to form part of the new trans- 
continental railway, the Grand Trunk Pacific, which is 
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THE UPPER CHORD PANELS INTO POSITION 


this site was chosen for the bridge, and the huge span 
already referred to adopted. The headway is 165ft. In 
the engraving Fig. 5 we illustrate the system of web 
trussing employed. It will be noticed that the bridge 
is symmetrical, and consists of two approach spans, two 
cantilever piers, and an independent middle girder, as in 
the case of the Forth Bridge. Each approach span is 
| 220ft. in length, and the shore side of each cantilever is 
500ft. long and the river arm 562°5ft. The centre truss 
| is 675ft. in length, and rests upon the cantilever arms, 
| thus making the total length between the abutments 
| 3240ft. 
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Fig, 5—THE QUEBEC BRIDGE OVER THE ST. LAWRENCE RIVER 


in the construction of the Quebec Bridge, a brief descrip- | being constructed to this point from Moncton, New 
tion of this great structure will perhaps interest many | Brunswick, and will strike westward to the prairie pro- 


of our readers. 
with its construction, and in our issue of January 18th | 


We have already dealt at some length | vinces and the Pacific Ocean. 


Probably the most interesting feature of the bridge is 


of this year we gave some illustrations of the progress | the fact that it will have, when completed, the longest 


of the work. 


| single span in the world. The length of the span will | 


| 


| there will be a single line of electric tramway, and on the 





The bridge is designed to accommodate two lines of 
railway of the standard gauge, and on either side of which 


outer side of each of these there will be a roadway and 
a footpath. The railway will be partitioned off from 
the other traffic by means of large screens. The total 


For a considerable time past it has been urged that a be 1800ft., or 90f6. longer than that of the Forth Bridge. | width will be 90ft., and between the trusses 67ft. A cross 
bridge across the St. Lawrence River, at or near Quebec, | The bridge crosses the St. Lawrence River 6} miles | section of the bridge is illustrated in Fig. 10. The first 


would have a most important bearing not only on that | above Quebec and 165 miles below Montreal. 


It is | 


engraving shows that the primary triangulation is of the 







































city but also on the States on the opposite side of the | about 187 miles from the estuary of the river, and at this | Pratt series, composed of vertical and diagonal members. 
river. The schemes put forward, however, lacked the | point the river narrows from 2790ft. to 1805ft. As it | This is supplemented by a second series of stiffening 
necessary financial support, and were allowed to drop. | was desirable that there should be no piers in the fairway, | triangular trusses on Pettit’s principle. Whilst dealing 
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generally with the design and principal dimensions of the 
bridge, it is interesting to note that the depth of the centre 
span at the centre is 130ft., and the height of the main 
post over the pier is 315ft. from the centre to centre of 


v/ y 





ae, . 





130ft. The bridge has been designed and is being con- 
structed by the Phenix Bridge Company, of Phcnix- 
ville, and when completed it will weigh some 40,000 tons. 

It differs in construction from the Forth Bridge, in 
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Fig. 6—DRIVING THE MAIN 


pins. The maximum depth of water under the bridge is | 
200ft.; the top of the inner piers are 30ft. above high 
water, and the base of therails above high-water level is 
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Fig. 7—AN INTERMEDIATE POST 


12-INCH TOP CENTRE PIN 


that it is what may be called a “pin,” or articulated 
structure. In fact, the whole structure contains more 
than 3000 eyebars. Considerable attention has been 
paid to the manufacture of these. They are made of 


| medium open-hearth steel of an average breaking stress 


of 28 tons per square inch, and are designed for maximum 
working stresses of about 9°75 tons per square inch. 
All the material used was carefully tested before it-was 
put into use. Three tensile and three bending tests were 


| made from each heat of the blanks from which the 


eyebars were prepared. They were then upset in 
three heats by hydraulic machinery, and die forged in 
three more heats by a five-and-a-half ton hammer. 
The main posts through which all the weight of 
the cantilevers and intermediate girder is transmitted 
to the bolster is illustrated in Fig. 10. Each bent 
consists essentially of two large stanchions, crossed 
braced. They are 315ft. in height, and have a 4ft. by 
10ft. rectangular section, and care made up of four 
I girders containing sixteen 8 by 6 by 43 flange angles, 
eight 48in. by din. web plates, and sixteen Tin. by in. 
flange reinforcement plates. They are built up in sec- 
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| 52in. deep, made up with a jin. web plate and 6in. by 
4in. by ,j;in. angle irons. In the central truss the webs 
are 48in. deep instead of 52in. A kind of lattice girder 
with angles Sin. by 8in. by }in., braced together with 4in, 
by 4in. angles, connects the pedestals. These are the 
principal dimensions of the main posts. As shown in the 
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Fig. 9-LOWER PART OF MAIN DIAGONAL 


drawing, the posts are carried on large pins 24in. diameter, 
and 10ft. above the top of the pier masonry. The pedestal 
— Fig. 8—which carries the posts is placed on two tiers of 
bolsters which distribute the huge load over an area of 
360 square feet, and reduces the pressure on the granite 
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Fig. 8—THE MAIN PIER PEDESTAL 


tions varying from 56ft. to 76ft. in length. Although 
these figures appear to be large, they are certainly not 
too large when it is considered that the transverse 
stresses carried through some of the vertical posts 
amount to 1,796,000 lb. bending moment in each. The 
data taken for the calculation of this part of the struc- 


| ture was 1,616,000 lb. live load, 7,237,000 lb. dead load, | 


860,000 lb. wind pressure, and 419,000 lb. weight of snow ; 


| thus making a total maximum stress of 10,132,000 Ib., or 


4520 tons. 
At the top of each section of this main p-st there isa 
transverse girder which consists of a pair of plate girders 


pier to 78,000 lb. per square foot. The bolster is illus- 
trated in Fig. 11, which also gives the chief dimensions. 
It is 20ft. by 18ft. by 40in. high; the upper part of the 
bolster is 13ft. 24in. by 11ft. 9in. To ensure even distri- 
bution of the weight over the pier, No. 1 cotton duck 
very carefully sewn together to avoid overlap at the edges 
and saturated with boiled linseed oil and red lead, is 
placed between the bolster and the base-plate. The 
bolster alone weighs about 69°5 tons, and is fastened 
to the pier by means of thirty 1jin. bolts 72in. long, 
| which pass through 2in. holes near the outer edge of 
‘the masonry. The shoe for the main post is illustrated 
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in Fig. 13. It is 9ft. high from the centre of the pin 
by 10ft. ljin, by 5ft. 5in., and weighs about 30 tons. 
It is riveted to the lower end of the main post. The 
pase-plate at the top of the shoe on which the main post 
rests is 1}in. thick and planed on both sides. Two 
hundred rivets are employed to secure it to the main 

st. [ach of the four webs of the shoe are 6jin. in 
thickness, giving a total bearing surface of 27in. in length, 
through whick the stress of 10,000,000 is transmitted. 
The pin is probably the largest ever employed in bridge 
construction, and very great precautions were taken in its 
manufacture. It weighs no less than 44 tons, and is 
94in. in diameter and 7ft. in length. Itis made of open- 
heartl steel, and forged under a pressure of 5000 tons. 
Through a 6in. hole in its centre there passes a small 
rod |!in. diameter, which holds two discs in position for 
covering the ends of the pin, instead of nuts. 

The most important diagonal member in the structure 
is that in the panel at the river end of the anchor span. 
It is connected to the main post by a 12in. pin, the 
driving of which we show in the engraving—Fig. 6. It 
is of enormous dimensions, being 273ft. in length, and 
weighing as much as 119 tons. The lower part of 
this diagonal is illustrated in the engraving—Fig. 9. 

The proportions of this diagonal member have been 
calculated on the basis that there is a maximum stress 
—at the top end—of 1,123,0001b. static and 235,000 lb. 
wind pressure in tension, or 1,046,000 lb. static and 
2350,0001b. wind pressure in compression, and so the 
gross and not area respectively have been made 226°9 
and 208°9 square inches. The corresponding figures for 
the lower end are 158°4 and 144°15, these being obtained 
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Fig. 10-THE MAIN POST 


from the data:—Maximum static stress 1,312,000 lb. 
and wind stress’ 1,990,000 lb. in tension; and maximum 
static pressure 554,000 lb., and wind stress 1,990,000 lb. 
compression. This diagonal has, of course, been built 
up in sections. As already stated, we illustrate the 
lower section, which is 54ft. 11jin. in length, and 
weighs nearly 30 tons. The member consists of 
two built-up channels brace@ together by small lattice 
bars of 3in. by 3in. angles, as shown by the cross- 
sections in Fig. 9. The built-up channels are com- 
posed of one jin. and one }}in. plates, 44in. in width, 
and two 6 by 6 by }% angle irons, to which the plates 
are riveted. Two intermediate webs about 13}ft. in length, 
riveted between a centre transverse diaphragm, about 
8} long, and two flange cover plates are further pro- 
vided for the pin bearing. A section through the pin- 
hole is also shown, as is also a section of the strut 
a little further up. Above this strut there is another 
strut 874ft. in length, and 36 tons in weight. In order to 
form the jaws for the riveted connection of a sub-vertical, 
sub-diagonal, and horizontal strut, a pair of wing plates, 
Illin. by jin. and 17ft. 1lin. long, are riveted to the backs 
of the channels, and project 67in. beyond the flange on 
one side. 

The vertical post adjacent to the main post is the 
largest of the vertical posts in the anchor arm truss. Its 
total length is 224ft. from centre to centre of chords, and 
its normal section rectangular with sides 2ft. 8in. by 4ft. 
The general design is illustrated in Fig.7. Uniform dead 
load stresses are experienced throughout the member, 
but the wind stresses vary, being somewhat greater in 
the upper section, the maximum stress here being 


sectional area 174°3 square inches. The member is in 
two sections, the upper one being 94ft. in length, and 
‘veighing about 41 tons. This is also composed of two 
built channels, their dimensions being 4ft. deep. Their 
flanges are turned in, and cross angle irons are put in 
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is 25in. and the other 30ia. In order to reduce the 
size of the pin and to facilitate construction the eye- 
bars are connected to the strut by separate pins 14in. 
in diameter, whilst a third pin 12in. diameter is pro- 
vided for the connection of the diagonal member. 
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where there are no flange plates, 
made with double 48in. by jin. web plates 79ft. Tin. 
long riveted together, and with pairs of 8in. by 6in. 
by iin. flange angles about 893ft. in length, with 
double rows of rivets at about 6in. pitch in each flange. 
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Fig. 1—THE MAIN POST BOLSTER 


The channels are | 























Parabolic chords are formed by the bottom chords of 
the anchor arm. All the vertical and sub-vertical posts 
are connected to the lower chords by 12in. pins, and the 
connections of the diagonal members of the trusses are 
made through the lower ends of the vertical posts, so 


A full length 7in. by jin. flat plate riveted between the | that they are not directly attached to the chord members. 
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Fig. 12—-SHORE END ANCHOR SPAN—LOWER CHORD 


web plate and each flange angle is put in to secure | The section of the bottom chord is rectangular, being 
additional section. The two sections are joined together | 4ft. 6in. deep and 5ft. 74in. wide. It consists of built-up 
with four flange web cover plates having at each end | channels, the thickness of the web and flanges varying 
about two hundred jin. rivets. The upper end of this | to suit the conditions of service at the different points. 





3,620,000. This is provided for by making the cross- 





strut is connected to two chord eyebars, one of which ! The cross section required varies from 301 to 776 square 
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inches. The bottom chords, both in the anchor and | vertical posts. The effective connection is, however, | 
cantilever arm, are connected together over the river | made on the upper half of the floor beam webs. The | 
pier by a special V-shaped section 23ft. in length and | floor beams are connected at each end to the vertical | 
9ft. high over all, with the exception of the end splice | struts by means of 106 rivets. At the anchorage end | 
plates. The bottom chord is divided into ten panels, | of the cantilever arm the floor beam consists of a box | 
which vary in length from 50ft. to 68ft. The eighth | girder with two 48in. by ,jjin. full length web plates; | 
panel is typical of the others. It is 54}f{t. in length, | four 6in. by 4}in. angle irons, and one full length 26in. by 
and weighs 73 tons. Its gross sectional area is | 4in. top cover plate, and two full length Tin. by }in. 
767 square inches, and this to withstand a maximum bottom cover plates. The stringers make butt joints on 
stress of 15,079,000lb. Each of the four channels | 
is composed of three 54in. by }#in. and one 87}in. | 
y i#in. web plates riveted together with five lines 
of rivets, exclusive of two lines in the vertical flange of 
each of the two Sin. by 6in. by }Zin. flange angles. The | 
ends of the chords are stiffened. In the river end panels 
of the anchor arm truss the bottom chord is 39ft. 27in. | 
in length, and weighs nearly 54 tons. Its maximum | 
stress is 16,029,000 lb., and its cross sectional area is | 
842 square inches. There is no pin connection in this 
section, it being connected to the main vertical strut over 
the centre pier by a riveted splice, and the short section 
engaging the pedestal at this point. The lower chord | 
section at the shore end of the anchor span is illustrated 
in the engraving Fig. 12. It is of slightly different 
design to the others, owing to its having to take | 
the vertical anchor bars. But it is interesting 
to note that the maximum stress in this bar— 
4,950,000 Ib.—is less than in any other section of the | 
bettom chord. This member is 43ft. 1jin. in length, and | 
weighs about 58 tons. The stress which we have just 
mentioned is provided for by allowing 301 square inches. | 
The end of this cross section is similar to the other bays | 
or panels, with the exception that the splice is made on 
the shore side of the pin. At the shore end the flange 
angles terminate about 2ft. from the panel point, and the 
webs project 2ft. beyond it, and are bored for a 10}in. 
pin which carries the anchorage eyebars. The upward 





Fig. 13-—SHOE FOR THE MAIN POST 


| the centre line of the top flange plate, where they are | 
| seated on riveted transverse plates. 

The assumption has been made that the bridge is sub- 
| jected to a horizontal wind pressure of 25 1b. per square 
pull of anchor arm is taken by the two end steel towers, | foot on double the exposed surface of one truss, and on 
which are secured to the masonry foundation. | one side elevation of the floor, one half of the amount 

The floor platform is 72ft. 3in. in width, and is designed | being static and the other half a live load. The wind 
to carry a live load consisting of two 140-ton locomo- | stresses in the anchor arm spans are transmitted to the 
tives on each track at a distance of 6}ft. from the longi- | river “en and to the anchorage piers, reaching the latter 
tudinal centre line of the bridge, and also a continuous | directly from the floor system and the bottom chord, and 
row of electric tramcars 30ft. in length. Each of these | indirectly through the inclined end post and the vertical 
tramcars weighs 24 tons. The dead load is taken as | portal bents. 

6200 lb. per lineal foot for the floor construction alone.| Before leaving the details of the superstructure, we 
The screens, which we have already referred to, are | should say that there is an assumed wind pressure of 
7ft. 4in. in height, and are spaced 27ft. apart. At each | 5001b. per lineal foot on the upper part of the super- 
side of the bridge there are footpaths 5ft. tin. wide. We | structure. The stresses are carried by the top lateral 
have not the space to go into the full details of the | system of transverse struts and diagonal braces, and 
floor construction, but that part of the floor to are transferred to the substructure through the 
which the anchor arms are attached is of interest. vertical bent on the main pier through the portal 
It consists of twelve lines of plate girder stringers, | at the shore end, where the stresses from the lateral 
with a uniform length of 50ft. These are web- system and the floor system unite, and are combined 
connected to the floor beams. The lower chord of | directly with those from the upper system. At the other 
the anchor arm is almost horizontal at this point, and | end of the cantilever the wind stresses from the floor 
does not fall clear below the floor system. The plate | system are transferred through the vertical bent like 
girder tloor beams, which weigh about 30 tons, each are | those of the upper system, and are combined at its foot 
therefore made to engage both the lower chord and the | with the stresses from the lower chord system, and their 
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resultants are transmitted directly through fixed con- 
nections, the superstructure being rigidly attached to the 
substructure at this point. 

On page 231 we give several views of the progress of 
construction during last year, and on page 235 the canti- 
lever span is shown in the course of erection. It was built 


| on eighteen 9 by 9 steel falsework towers, which varied 
| in height from 127ft. to 160ft. 
‘in pairs to form transverse bents at the panel points. 


They were braced together 


The necessary material was conveyed on 
the rails trucks, being laid on independent 
wooden falsework about 166ft. high, with 
five or six strong bents, each made 
with five vertical posts braced together 
to form towers situated between the 
steel framework. An electric travelling 
crane is used which enables an entire 
panel length to be got into position with- 
out deposition. This traveller is 54ft. 
long, 105ft. wide, and 220ft. high. It is 
clearly shown in some of the illustrations. 
It has extensions both top and bottom, 
and, when fully equipped, weighs 1120 
tons. The lower portions of the principal 
piers are respectively 66ft. and 85ft. in 
height, and were founded in caissons by 
means of compressed air, and contain 
42,000 cubic yards of masonry. Adding 
to that the contents of the smaller pier, 
the total is raised to 65,000 cubic yards. 
Granite was used for the face work. 
Some of the drawings and data contained 
in this article have been obtained from 
our American contemporary the Hngineering Record. 
The engraving above gives all the maximum stresses 
in the shore end of the anchor arm of the cantilever. 
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SuGAR PLANT FoR Porto Rico.—It would appear that, notwith- 
standing the high import duty of 45 per cent. levied by the United 
States upon all foreign machinery entering Porto Rico, purchasers 
in that region find it to their advantage to use British-made sugar 
mill plant, A contract for acomplete factory to deal with 300 tons 
of cane per day has just been placed with the Mirrlees Watson 
Company, Limited, Glasgow, by purchasers who have had experi- 
ence of both British and American made machinery. The plant con- 
sists of a six-roller 26in. by 54in. mill, driven by one engine, provision 
also being made for the addition, at a subsequent date, of another 
set of millsand a Krajewski crusher. The steam-ra sing plant 
consists of four multitubular boilers, having green megass furnaces 
arranged for natural draught, and with iron chimneys sufficiently 
large to serve plant of increased capacity. The juice leaving the 
mills passes through juice heaters to clarifiers, from thenc to the 
defecators, and from the latter to triple effet, containing 4500 
square feet of heating surface; vacuum pan to strike 5 tons of 
dry sugar, with the: necessary pump staging, &c. There are 
three 30in. water-driven centrifugals, together with molasses 
pumps, conveyors, and elevators. ‘he usual filter-press plant 
and arrangement for treating second — ; electric lighting 
~_ cooling tower, injection pumps, &c., form part of the 
plant. 
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THE QUEBEC CANTILEVER BRIDGE OVER THE ST. LAWRENCE RIVER 


(For description see page 231) 











THE SOUTH ANCHOR ARM AT THE BEGINNING OF THE WORKING SEASON, 1906 
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BLAST FURNACES AT VAJDA-HUNYAD. 


Tuese works, controlled by the Hungarian Govern- 
ment, are situated in the south-east of Hungary, at | 
Vajda, on the river Cserna, and in the comitia or pro- 
vince of Hunyad, which is separated from Roumania by 
the Transylvanian Alps. They are connected with the 
station of Vajda-Hunyad by a broad gauge branch line. In 
the environs are to be found every requirement for the de- 
velopment of the iron industry ; mines rich in ores, immense 
forests, and plenty of water which can be utilised for 
power purposes. There are five blast furnaces, the two 
largest producing a daily average of 100 tons and the 
three smaller furnaces 40 tons. The latter are heated 
with wood charcoal, and the larger furnaces with coke and 
charcoal mixed. 

The production is mainly grey pig iron and a small 
proportion of white for refineries. The raw iron is em- 
ployed in the works foundries and in steel making by the 
Martin process ; the larger part is sent to the State steel | 
works or sold to private ironworks. The Martin steel | 
factory comprises two Martin furnaces and two Bessemer 
converters and a complete equipment for steel working. 
Each of the Martin furnaces has a capacity of 12 to 13 
tons. 

The mines are situated at Gyalar, 16 kiloms. to the west | 
of Vajda, in the mountain chain of Polyéna-Ruszka, and | 
connected to the smelting works by means of a narrow- | 
gauge railway. The ores are excavated in open workings, 
illustrations of which are given in the engravings above and 
on page 238. It is found inastrata of mica schist, gneiss, 
and dolomitic lime carbonate. In the lowest strata it is 
in the form of spathic iron, but in the upper seams it is 
transformed into hydrated iron oxide, that is, “ lemonite ” 
or brown hematite. There is still found a small quantity 
of ferruginous mica or red hematite. The ‘“lemonites”’ 
are smelted without preparation, but the spathic ores are 
first coasted with powdered charcoal. The mine com- 
prises sixteen claims with an area amounting to 1,534,000 
square metres, and the annual output has in recent | 
years averaged 180,000 tons. A small part of this 
is sent to the blast furnace at Govasdia, the remainder t» 
Vajda. These smelting works of Govasdia are situated | 
about 11 kiloms. from Vajda-Hunyad in a picturesque | 
sylvan dale at the meeting of the mountain torrents de- 
scending by the valleys of the Nadrig and Runk. They are 
connected to Vajda by a mountain line which is considered | 
by many to be the finest specimen of its kind in Hungary. | 
The accompanying engraving shows one of the locomotives | 
specially designed for mineral trains on steep inclines 
with frequent sharp curves. Its axles are hollow and free | 
to radiate about a central pivot without restraint from the | 
coupling rods which are connected to internal driving 
shafts turning on spherical pivots at the centre of the 
axle—Klien-Lindner system. The daily production of the | 
blast furnace is 23 tons, of which a part is at once em- 
ployed for the production of iron castings, but the larger 
part is usually forwarded as pig iron to Vajda. The ore 
is roasted before smelting, the furnace being heated 
by charcoal exclusively; coke, however, is used for the | 
foundry cupola. 

One of the specialities of these works is the production | 
of a white lustrous iron for the manufacture of malleable 
castings, and particularly for chilled castings. 

The aggregate production of all the blast furnaces in | 
connection with the works of Vajja-Hunyad averages 


| line. 
large part of the plant is derived from the river Garam, | 


annually 80,000 tons, and the establishments employ 
about 2200 workpeople. 
The forest railways are 30 kiloms. in length, and are 


required for the transport of the charcoal necessary for the | 


blast furnaces. 

The blast furnaces of Vajda-Hunyad furnish the raw 
iron required for the State ironworks of Kudsir, on the 
river Kudsir, which is in the same county of Hunyad. 
These works are connected to the Hungarian State main 
line railroads by a light railway laid onthe highway. The 
feature of the working here is that the furnaces are heated 
by the gases distilled from wood by means: of a special 
producer plant, and this gas ensures an excellence in the 
quality of the metal such as renders it much in demand 
from all parts. The ironworking plant comprises puddling 
furnaces, Martin furnaces, crucible steel foundry forging 
furnaces, rolling mills, steel foundries and forges, the 
average annual output being 6000 tons commercial bars, 


for flexible sheets. These last machines are operated by 
| electromotors and by steam engines of 3500 horse-power 
aggregate, and have an annual output averaging 40.000 
tons of finished material, comprising: Martin steel, 
| homogeneous wrought iron, manganese steel, silicious 
steel—Holtzer process—commercial iron and merchant 
bars, flat sections from }in. to 6in. in width, universal 
bars of widths from 6in. to 30in., square iron from }in. 
to 54in., round iron of }in. to Tin. diameter ; construc- 
tional ironworks, angles, tees, channels, sheets from 
05mm. to }in. thick and 63in. wide, heavy sheets of 
up to l}in. thick and 87in. wide weighing 2600 kilos. cor- 
rugated iron, plates of Ofner section for bridge floors ; 
spring steel laminated and coiled, galvanised plates and 
steel tubes. 

The pipe and tube works make solid drawn tubes, 
laminated tubes and weldless tubes, and its plant includes 
seven steel-pipe drawing machines, three mandril rolling 














SMALL MINERAL LOCOMOTIVE 


300 tons raw and blister steel, 300 tons tool steel—cast in | 
The | 


crucible and forged—and 500 tons steel castings. 
works employ on an average 500 hands. 

The other State-operated works supplied by Vajda are 
Zélyombrézo and Didsgyér. 


The large ‘Zdlyombézo steel works are situated in | 
North Hungary, on both banks of the Garam River, in the | 


county of Zélyom. They are connected to the station of 
Zélyombrézo, on the State railways, by means of a works 
The power required for the operation of a very 


the electrical plant being driven by a turbine. 

The plant consists of two puddling furnaces, eight 
reheating furnaces for faggoted iron, eight ingot reheat- 
ing furnaces, sixteen open-hearth furnaces—Marttin basic 


| —one dolomitic-acid process, twenty-eight coal-gas pro- 


ducers, one blooming mill, three rolling mills for rough- 
ing and one finishing, one rapid action; one mill for 
heavy profiling, one reversing plate mill, and three mills 


machines, and a double rolling machine for weldless 
pipes, besides other machine tools usual for this work. 
| The average annual output is 2000 tons of gas pipes; 
3000 tons of fire tubes with patent weld; 4000 tons of 
| solid drawn pipes. 

In the water-gas welding shops there are two gas pro- 
ducers, three gas and air generators, three plate reheating 
furnaces and three plate rolls, and the annual output of 
| these shops averages 10,000 tons. 








AN examination will shortly be held in H.M. dockyards 

for the appointment of inspector of boilermakers and inspector of 

| electrical fitters. Leading men of boilermakers and of electrical 

| fitters who are recommended for advancement to the grade of 

| inspector will be eligible to compete ; also second-class draughts- 

| men, chargemen, and other workmen of the trades in question. 

| Men of the grades mentioned will be eligible for examination up to 

| the age of forty-five years, and the examination will consist of two 
parts, educational and professional. 
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RAILWAY MATTERS. 


Tun London and North-Western Railway Company 
proposes providing an additional coal tip at the Swansea South 
Dock capable of tipping 30 tons gross. 


Av the present time the State Railway authorities in 
(jermany have under consideration a project for converting the 


‘« ingbahn ” system in Berlin and its suburbs to electric traction. 


Tye Eastbourne Town Council have been memorialised 
against the ranning of motor omnibuses on the sea-front. The 
tratl eis declared to depreciate the letting value of the property. 
{he whole matter will probably be considered at the ensuing 
meeting of the Council, 


Waitst a goods train was passing through Thornes, on 
the (reat Northern line near Wakefield, on Monday last, one of the 


axles of a wagon broke, and several wagons became derailed, and 


the permanent way was blocked for several hours. Fortunately, 
there was no personal injury. 
Tut Board of Trade has promised to prepare a return 


of the total number of persons infured by the “ live rail ” on rail- 
ways in the years 1904, 1905, 1906, and the first eight months of 
1907, defining in the return the number of fatal accidents and on 
what railway they took place. 


Tux Hl Estado of Bolivia, for 21st June, contains 
particulars of a concession to construct a ‘‘ Decauville” line from 
Corocoro to Calocoto and a railway from Chacasilla to San Juanillo, 
The concessionaire is also authorised to construct telegraph and 
telephone lines for the railways. 


AccorDING to the Electrical Engineer, the Municipal 
Council of Palermo has granted to a Milan syndicate the con- 
cession of about 40 kiloms, of electric tramway in the interior of the 
city and the suburbs. The same syndicate has obtained a conces- 
sion to construct and work tramways in the popular seaside resort 
of Mondello, 


A prosect has been laid before the Russian Govern- 
ment for constructing ar electric railway across the Caucasus 
mountains from Beslan to Vladikavkas on to Tiflis in Transcaucasia, 
a distance of 135 miles. The railway would be laid down within 
four and a-half years of the date of the concession, which would 
be for eighty years. 


Tue proposal to equip the tramway route from Aldgate 
to Bow on the “G.B.” surface contact system is meeting with 
opposition from West Ham and East Ham Corporations, and 
Leyton and Ilford Councils. The objections are raised in view of 
the necessity for through running from the City to the districts of 
the Essex local authorities above mentioned, whose lines are 
equipped on the overhead system. 


Tut Bombay Government have decided to purchase 
the offices and bungalows of the Southern Mahratta Railway Com- 
pany, at Dharwar, in view of the prospective amalgamation with 
the South Indian and Madras Railways, and the consequent re- 
moval of the Southern Mahratta Railway headquarters from 
Dharwar to Madras. The inhabitants of Dharwar have petitioned 
the Government of India against the transfer of the headquarters. 


AccorDInG to the Railway and Engineering Review, 
the German Government authorities have decided to build an 
electric railway from the Essen coal and iron district, across the 
semi-mountainuous Eifel region, to the Saar and Lorraine districts. 
The object is to secure the cheapest transportation for heavy 
goods from Lorraine, which produces enormous quantities of low- 
grade iron ore, thus avoiding the costly shipment to the furnaces 
of the lower Rhine. 

Four years ago, says the Electrical Engineer, the City 
Council of Dresden offered prizes for the most effective form of 
‘ pedestrian catcher,” a device to prevent accidents from swiftly- 
moving traincars in crowded streets. Over 400 specimens have 
been tested, and one of them, invented by a Dresden merchant, 
has received the first prize. It is easily attached to cars, does not 
get out of order, and picks up and carries along life-size leathern 
mannikins, living dogs, and even bottles filled with liquid. 


Russian newspapers report that a syndicate has been 
formed for the construction and working of a new railway from the 
east of the Donetz coal basin to Artakowo, for the puroose of ren- 
dering Donetz coal available for the north-west of Russia. The 
syndicate is headed by the St. Petersburg International Bank and 
the Northern Bank of Paris and Brussels, and the length of the 
proposed railway is no less than 700 versts. The scheme is 
regarded with sympathy in Government circles in St. Petersburg. 


A RatLWay line across the shallow waters separating 
India from Ceylon has been projected by Mr. H. W. Perry, district 
tratlic superintendent of the South Indian Railway, with head- 
quarters at Trichinopoly, India, and is described in a pamphlet 
issued by him. The total distance is about 22 miles, of which 
7 miles is in the form of islands above tidewater, 4 miles is in 
shallows less than 3ft. deep, 64 miles is less than 10ft. deep, 
6} miles is 10ft. to 20ft. deep, and only a mile is over 20ft. deep. 


O1 fuelis coming into general use among the railroads 
in Mexico, according to the United States consul at Monterey. 
The Mexican Central Railway is now taking 4000 barrels of fuel oil 
daily from the Mexican Petroleum Company. The cost is 5s. 6d. 
a barrel, or a total of £880 daily. The Mexican Central is steadily 
increasing the number of oil-burning engines in service, and within 
the next few months the road will be taking much more fuel oil 
than at pressnt. All new engines purchased by the Mexican 
Central are equipped for burning oil. 


THE report made to the Board of Railway Commis- 
sioners by Mr. A. F. Dillinger with regard to the Canadian 
Northern Railway states that the company is without facilities for 
operating one-half of its mileage at the present time, and that its 
locomotives and car shops at Winnipeg are inadequate to take 
care of the locomotives and cars which in the ordinary course 
are required to be overhauled at least once a year. The chief 
traffic officer of the Board has been directed to inquire into 
the steps that are being taken by the company to supply its 
necessities, 


At the request of the Amalgamated Society of 
Railway Servants a return is being prepared of the aumber of 
members belonging to the society on all railways in England, 
Ireland, Scotland, and Wales, together with the wages paid and 
the hours worked in the various departments. The return is to be 
presented to the meeting of the executive about two months 
hence, when the replies from the various railway companies on the 
recent application for recognition of the men’s union will be 
considered. This is regarded as a necessary preliminary to any 
ballot that may be taken. 


Ir is stated that in order to facilitate the collection and 
delivery of letters and packages in Vienna, the Ministry of Com- 
merce is engaged upon a plan for an underground electric railway, 
which would link together the chief and various district post- 
offices of the city, which number about sixty-four. According to 
the plans which are now under discussion, the line would be built 
25ft. below the surface of the ground, and the tunnel would have 
a height of 5ft. and a breadth of 4ft. 4in. The stations would 
he built underneath the post-offices. The trains would run at 
20 miles an hour, and would consist of a motor and three cars, 
each carrying as much as the ordinary post van. It is estimated 
that it would take sevenjyears to construct the line, whilst its cost 
would be enormous, 








NOTES AND MEMORANDA. 


Discoverigs of large bodies of iron ore are reported to 
have been made in the State of Colima, Mexico, and these are said 
to be not only very extensive but of very good quality. The ore 
occurs in the form of magnetite and hematite. 


Ir is stated that a company has been formed to develop 
the rich asbestos deposits of the Minoussinsky districtin Siberia. The 
deposits, it is said, are easy to operate, and are situated in an 
inhabited region, and only about 12 kiloms. from the Yenissei River. 
This will be the first exploitation of asbestos in Siberia. 


Mucu trouble is caused in brazing by not using 
thoroughly fused borax. Dry borax does not answer, as it swells 
while brazing, and makes the joint porous. The borax should be 
melted ina clay or iron crucible to a clear liquid so as to drive off 
all water. Such borax will not swell when used for brazing. 





Wuat is said to be the largest photograph ever made 
isa a> 12ft. by 15ft., being made as an enlargement from an 
8in. by 10in. negative of President Roosevelt in an Oldsmobile car 
at Lansing, Mich. The big plate was obtained by successive 
a and the print will be made in a series of strips 60in. 
wide, 


Ir is reported that the French Government hav2 voted 
£80,000 for the construction of a telegraph line from Timbuctoo 
to Niamey and Zinder. The length of the line will be some 
1100 miles, and it is expected to prove more especially of military 
importance for France’s possessions on the Niger and in the Tchad 
Lake district. 


On any hand power operated apparatus, such as a 
small jib crane, requiring a considerable exertion on the part of 
one or more men, the position and throw of the crank become 
important. Experience has shown that for the average labourer a 
height of shaft of 32in. above the ground or platform, with a 
throw of 32in. provided by a crank arm of l6in., is satisfactory. 
For an operation requiring only light exertion the crank length 
might be made only half this amount, and the crank shaft 
placed 40in. above the floor level. 


AN induction furnace, patented last year, is operated by 
a one or more phase current, and is provided with energising or 
primary coils, constructed in tubular form, through which a cooling 
fluid is circulated. The coils are thus cooled, and the iron of the 
magnetic circuit is prevented from rising above the temperature at 
which the maximum permeability is obtained. The secondar 
circuit consists of a tube or channel containing the molten metal. 
This channel may be provided with appropriate windings for pro- 
ducing a rotary or shifting magnetic field, which will thus cause a 
circulation in the molten metal. 


Ir is reported that during the course of a cruise from 
Melbourne to Sydney H.M.S. Challenger was able to keep in con- 
tinuous wireless communication with the flagship H.M.S. Powerful. 
The longest distance covered was 410 miles, the Powerful being at 
that time in Hobson’s Bay and the Challenger in Farm Cove, Port 
Jackson, This distance, it is said, is the longest so far covered by 
warships on the Australian station. It is further stated that the 
Commonwealth Government intend to establish wireless com- 
munication between the Australian mainland and itsnew dependency 
Papua, formerly British New Guinea. 


Durine 1906 there was a large increase in the shipping, 
steam and sailing, entered at Japanese ports. The number of 
steamers entered was 10,653 of 18,956,596 tons, as against 7833 vessels 
of 14,259,537 tons in 1905, an advance of 2820 vessels and 4.697,059 
tons, or nearly 33 per cent.; 2407 sailing vessels of 126,858 tons 
also entered, as against 2217 vessels of 113,546 tons during the pre- 
vious year, an increase of 190 ships and 13,312 tons, or over 12 per 
cent. The total was, therefore, 13,060 vessels of 19,083,454 tons, 
as against 10,050 ships of 14,373,083 tons in 1905, an increase of 
3010 vessels and 4,710,371 tons, or 32-8 per cent. 


Wir reference to the question of dynamo firing, the 
Admiralty direct that the main and auxiliary circuits in his 
Majesty’s ships so fitted are not to be cross connected, but that 
the end of the auxiliary circuit is to be kept disconnected from 
the night sight switch-box and insulated. The terminal on the 
night sight switch box should be covered with a cap. This pro- 
cedure will enable the auxiliary circuit to be joined up and used 
if required, but, being kept disconnected, will, it is considered 
prevent an earth, or short, circuit on the circuit—main or 
auxiliary—in use affecting the other circuit. The work is to be 
carried out by the ships’ staffs. 


In a recent issue of the Railroad Gazette Mr. A. Stucki 
presented some very interesting data on the relative costs of 
steam and gas power, basing his estimates on conditions obtaining 
in Pittsburg, and assuming a plant of 1000 horse-power. He 
stated that the cost of 1000 horse-power per year would be £2625, 
a high-speed non-condensing engine being used, and £1725 in the 
case of a triple-expansion condensing engine. The cost of the 
coal used was taken at 10s. per ton. With natural gas at 15 cents 
per 1000 cubic feet, 1000 horse-power per year would cost £900, 
while if producer gas made from Pittsburg coal were used, the 
cost of the same amount of power would be £735. 


One of the largest blasts ever fired in France was 
discharged recently at the quartzite quarries at Cherbourg, and is 
said to have displaced 120,000 tons of stone. A tunnel measuring 
6ft. wide and 6ft. high was driven into the face of the cliff fora 
distance of 70ft., and at its end two branch tunnels, each 20ft. 
long, were driven to the right and left respectively, These 
branches ended in chatnbers 40ft. apart and 70ft. from the face of 
the cliff, and measuring each 10ft. by 6ft. by 6ft. The chambers 
were charged with 8} tons of blasting powder and 2801b. of 
dynamite, and the blast was fired electrically. The quartzite 
obtained from this quarry finds much favour in England as a road 
material. 


For fighting fire in its anthracite coal mines a new 
form of chemical fire engine is now being used by the Delaware, 
Lackawanna, and Western Railroad. This engine is built on a 
truck which can run upon tracks throughout the mine. When an 
alarm of fire is sounded the engine is attached to an electric mine 
locomotive and rushed to the scene of trouble at high speed. 
Water played upon a coal fire is almost instantiy converted into 
steam, which further disintegrates, forming a gas so suffocating 
that it drives away the men fighting the fire. Blue flames which 
shoot out when water strikes the hot coal often set ablaze pockets 
of gas in the ceiling. When a chemical engine plays upon burning 
coal the heavy gases evolved cling to the floor and smother the 
blaze by excluding the air. Men are not annoyed by the fumes 
and can stay close enough to do effective work. 


AN invention lately patented by the Deutsche Gas- 
gliihlicht Aktiengesellschaft relates to tungsten filament glow 
lamps, and consists in employing carvon suspenders in place of 
the suspenders of metal or the refractory metallic oxides which 
have hitherto been generally used for this purpose. As carbon 
possesses the property of good radiation for heat rays, this support 
remains comparatively cool, even near the point of contact, and 
can, therefore, be made very thin. Carbon suspenders have been 
found to be unsatisfactory for osmium lamps, owing to the forma- 
tion of osmium carbon compounds; but this objection is not pre- 
sent when tungsten is used. The suspender is attached to the 
filament by means of a suitable cement, the carbon being made 
of such thinness that it will allow sufficient movement in the lamp 
filament when switching on and off, and rupture of the filaments is 
thus prevented. 





MISCELLANEA. 


Accorp1InG to the American Machinist, the Boston 
subway cost £500,000 per anile. 


In 1906 there were twenty electric furnaces in opera- 
tion in Europe on the production of iron and steel. 


AccorD1NG to a contemporary, Germany’s export irade 
in motor cycles amounts to £100,000 yearly. Holland is Germany’s 
best customer, and Great Britain comes next. 


Exectric as well as petrol motor tricycles are used 
by the Berlin Post-office for quick conveyance of mail bags from 
one railway station to another. The machines are occasionally 
pressed into the express parcel service. 


Ir is said that the. “ electrobus ” which has been run- 
ning in London during the past six weeks has proved very 
successful, and that the number of tkese cars in use will soon be 
increased to forty, the first instalment towards the 300 which are 
promised, 


Accorp1nG to a recent Consular report, a large increase 
took place Jast year in the imports of coal from the United Kingdom 
into Costa Rica. The value of the import is returned at £34,832, 
being £31,134 more than the previous year. The coal is used prin- 
cipally by the railways. 


In consideration of the extra work entailed by the 
introduction of the premium system and the increase of piecework 
generally in the Government Dockyards, the Admiralty have decided _ 
to increase the pay of leading recorders and measurers by 6s. per 
week. The new rates of pay will be from 9s, to lls. per day 
instead of from 8s to 10s. 


Accorp1NnG to the Electrical Engineer, the American 
War and Navy Departments are extending their systems of wireless 
telegraphy extenvively, and have just completed arrangements for 
co-operating in improving the communications in Alaska-by the 
erection of additional wireless stations, The battleship Kansas is 
also to be fitted with the wireless apparatus, having a sending 
radius of 500 miles, and Seattle and San Francisco are to be 
similarly connected. 


Art the last meeting of the Grimsby Council the chair- 
man of the sewage committeee said that the committee had under 
consideration various —— for a complete sewage scheme for 
the middle, south, and north wards. Plans and specifications were 
being prepared, and by the next meeting he hoped to be able to 
introduce the scheme with full estimates. The committee had 
generally agreed on a scheme with one outfall at the south end of 
the town, the sewage from the other wards to be forced up Isaac’s 
Hill by compressed air. 

AccorpinG to the Iron and Coal Trades Review, the 
import of coal in Denmark increased about 12 per cent. in 1906. 
This is a smaller percentage than for other principal articles, but 
it should be remembered that coal is the bulkiest article in the 
import trade. and that with the exception of feeding stuffs it is 
Denmark’s most important item of expense The total imports of 
coal in 1906 were 2,668,500 tons; in 1905, 2,375,500 tons. The 
figures for imports of coal from Germany are not yet available, but 
in 1905 this import was 101,460 tons, much the same as during 
previous years, 


A competition for instruments designed to indicate 
the fuel consumption of automobiles has been instituted in France. 
According to the rules which have just been issued by the Associa- 
tion Automobile Generale of Paris, under whose auspices the trials 
will be held, the instruments must be capable of universal adapta- 
tion to all machines, and must constantly show the amount of fuel 
being consumed, as well ~s the speed of the motor while running. 
Competitors must submit drawings of their inventions, and also 
must demonstrate them on cars under standard test conditions. The 
first prize is £40. 

Wits a view to ensuring that all the senior stoker 
petty officers gain the knowledge and the experience necessary to 
enable them to perform the duty of taking charge in small boiler 
rooms, the Admiralty have directed that the first increase of pay 
laid down for a stoker petty officer after three years’ service in that 
rating is only to be granted to men who have been examined and 
found qualified to take charge of a stokehold whensteaming. This 
examination is to be instituted forthwith, and is to be held by the 
engineer officer of the ship. No stoker petty officer is to be 
advanced to chief stoker until he has passed two examinations. 


In its annual report last year the Hamburg Union of 
Shipowners drew attention to the fact that many of the mines 
which were laid out in Chinese waters during the late Russo- 
Japanese war, some of which are said to be still lying in places 
where they were originally sunk, whilst others are still floating 
ahout, continue to form a source of great danger to shipping, and 
that it must be greatly regretted that measures have not yet been 
taken for their removal. The Shipowners’ Union hopes, moreover, 
that at the Hague Conference means will be adopted among the 
Maritime Governments to prevent the recurrence of such a state 
of things. 


For some time past, says the Naval and Military 
Record, ramours have been current at Portland and Weymouth 
that the Admiralty intended discontinuing the torpedo range in 
the Roads. The range has been found inadequate to meet the 
demands of the improved torpedo, the range of which has been 
greatly increased by the recent hot-airinvention. Itis found impos- 
sible. even by displacing the shipping, to find the required length in 
the Roads, and the authorities have decided to take the range else- 
where—probably to Loch Long, in Scotland. The decision of the 
Admiralty has caused a good deal of regret at Weymouth, as it is 
felt that another blow has been struck at the local torpedo industry, 
which is suffering from acute depression just now. 


Accorp1nG to the Naval and Military Record, it has 
been decided to put submarine signal receiving apparatus in the 
battieships Connecticut, Virginia, Ohio, Alabama, and Maine ; also 
in the destroyers Hopkins, Whipple, Worden, Hull, and Stewart, 
and in the colliers Lawrence, Abanenda, Ajax, Brutus, Cvsar, 
Hannibal, Le »nidas, Lebanon, Marcellus, Nero, and Sterling. The 
Maytlower and Dolphin were equipped recently, and the Alabama 
and Maine have a temporary equipment for purposes of experi- 
ment. The War Department has equipped the transports Kil- 
patrick and Sumner. The action of the Navy Department, follow- 
ing close upon the equipment of all lightships with submarine 
bells, places the United States Government in the lead in adopting 
the underwater fog signals. 


Ir is reported that the two short steel masts with fixed 
wooden topmasts in the cruiser Spartan, now being fitted as an 
instructional tender to the torpedo ship Defiance, at Devonport, 
have been hoisted out of the vessel, as they are not considered 
suitable for wireless masts. Two new masts of much greater 
length have been selected to replace them, and these, together 
with the topmasts and topgallant masts to be added, will give a 
total height of over 180ft., and support the special aérial wire for 
use with the wireless apparatus. The rigging is also being 
fitted with the latest wireless type, each length being cut into 
sections and connec’ed together by the new system of insulation, 
which gives the necessary strength, combined with an absence of 
current leakage, when using high power apparatus for sending 
messages. The work of converting the engine-rooms, after boiler- 
room, and steerages, &c., into workshops and lecture rooms is 
approaching completion. 
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The Quebec Bridge. 


On Friday last news reached London that a 
ortion of the great bridge being built across the 
t. Lawrence at Quebec had given way and that 
seventy lives had been lost. This was succeeded by 
telegrams, which stated that a train drawn by a 
contractor's small locomotive and loaded with heavy 
cranes or construction plant had caused the collapse 
of about 800ft. of the bridge. A further statement 
is to the effect that the whole portion of the bridge 
on the south side, complete, has fallen down. As 
a matter of course, there will be a searching inquiry. 
Indeed, it has already commenced. Until that has 
been carried out we can do little more than theorise 
on the catastrophe. 

In our impression for January the 18th in the 
present year we gave a description of the bridge, 
illustrated by photographs, some of which we 
reproduce this week. At first sight it might be 
imagined that the bridge is a replica of the 
Forth Bridge, but it is nothing of the kind. 
It differs from that bridge in the vital details. 
The Forth Bridge has three great cantilever 
“diamonds” standing on stone piers sunk in the 
bed of the river. It may be said that every 
effort has been used to make these piers one with 
the steel structure which they support, and they are 
laterally supported by raking struts to resist wind 
pressure. Thecentral spans rest on the ends of the 
cantilevers, and are not an integral portion of them. 
Indeed, expansion and contraction are provided for 
by allowing the girder to slide on the cantilevers, 
split rails being fitted at the junction of the centre 
girder and the cantilever. All the steel work is 
riveted together, and the most elaborate care was 
taken that the riveting should be of the very highest 
quality. The student will do well to bear in mind 
that in bridges the slipping of plates under rivet 
heads is by no means unknown, and when it takes 
place the stresses are all redistributed. Calculations 
become valueless, and the bridge may be weakened 
apparently out of all proportions to the movement 
of the riveted plates on each other. The more 
important stresses in the Quebec Bridge are taken 
not by rivets, but by pins. Indeed, in all essentials 
it is a pin bridge. American engineers have always 
favoured pin bridges as compared with rivets. Wedo 
not—as yet lacking information—say that the use 
of pins instead of rivets had anything to do with 
the catastrophe ; but the fact that they were used 
must be kept in mind. 

A glance at the engravings on page 235 will show 
that the two cantilever “diamonds ” are not incor- 
porated with the stone piers, but that they are, so to 
speak, balanced each on a point on the stone-work. 
For some years now arched bridges have been 
carried on pins supported by saddles on the 
haunches of the piers. In this way the stresses are 
evenly distributed. The arch rises and falls with 
changes in temperature without introducing racking 
stresses. The Quebec Bridge cantilevers are carried 
in like manner on pins on the stone-work. The 
central girder is an independent structure which 
has to be added after the completion of the two 
cautilevers, and it is clear that something must be 
done to keep the ‘‘diamonds” from turning on the 
base pins until the structure is finished. “To this erd 
anchor piers are used. These can take either pull or 
push. The land span of 500ft. was constructed first, 
being carried at each end by the main piers and the 
anchor piers; during this time the latter was, of 
course, allin compression. Then the work of building 
out the cantilever 562-5ft. went on, and as the 
work progressed the insistent weight on the anchor 


pin on the main pier. It has always been held 
essential when building out cantilevers that each 
panel shall be completed before the next one is 
begun. Taking the vertical struts as marking the 
panels, it will be seen that there are nine panels 
riverwards of the pier centre. The eighth of these 
would not be begun until the seventh was com- 
pleted. Any departure from this rule involves 
serious risk, for very obvious reasons. So much 
premised, we can proceed to consider how failure 
might take place. To begin, it is clear that 
the anchor pier might give way under tension, 
in which case the diamond would fall over 
into the river; or under compression, when the 
diamond would fall down on the land. Secondly, 
the whole under portion of the diamond might give 
way round the apex resting on the main pier. Then 
there would be absolute collapse of the entire 
structure. Thirdly, the top boom, in tension, 
might be torn asunder, or the bottom boom, being 
in compression, might buckle up, with just the 
same result. Lastly, failure of an important mem- - 
ber might take place on one side only ; then twist- 
ing would ensue, the lines of stress would be 
displaced, and the structure would be ruined. 
Later telegrams state that an inward deflection 
of the lower chord on one side had been observed 
two days before the accident. 

The point of particular interest about the cata- 
strophe admits of being very simply stated. If the 
process of construction went on in the right way, 
then the work was as strong, or indeed stronger, 
than it could be at any subsequent period when 
collapse took place. Thus, as panel was added to 
panel over the river, the stresses augmented in 
the panels nearer the pier. Nothing as the work 
progressed could strengthen the bridge. If, then, it 
collapsed under the weight of a construction train, 
it could not possibly have carried the traffic for 
which it was intended.~ In a word, the fact 
that the structure was incomplete cannot be 
advanced to explain the catastrophe. If, on the 
other hand, the - panels were not all complete with 
the exception of that under construction, then the 
downfall was the result of a blunder which 
may have had its origin in ignorance or reck- 
lessness. Noone can say which until all the facts 
have been collected and made public. The Phenix 
Bridge Company has had an enormous experience, 
and possesses a magnificent reputation. This fact 
makes it all the more difficult to suggest any satis- 
factory explanation of the causes of a bridge failure 
which is entirely without a parallel, for the 
destruction of the Tay Bridge had nothing in 
common with the collapse of the Quebec Bridge, 
the structures and the circumstances being 
entirely unlike. We gather from certain 
figures that some of the members of the diamond 
had to withstand eight tons per square inch 
in compression. Even if these are American 
tons of 2000 lb., the stress is abnormally high, par- 
ticularly in a structure of such importance. We 
think it is indisputable that every effort had been 
made to save weight by constructing the bridge on 
the most scientific principles. Unfortunately, how- 
ever, science does not always allow the safety 
margins that practice demands, and is apparently 
justified in demanding. 


The Influence of Seale on Boiler Efficiency. 


We publish this week on another page an 
account of a series of experiments carried out at 
the University of Illinois, intended to supply useful 
information as to the influence of scale on the 
efficiency of locomotive boilers. That these expe- 
riments have been singularly inconclusive does not 
appear to us to be the fault of Professor Schmidt 
and Mr. Snodgrass, by whom they were made. The 
figures obtained aie remarkably uniform, and we 
have to admit that much care has been taken to 
avoid that mixing up of conditions which sometimeg 
plays havoc with inquiries of this kind. It will be 
seen, however, that there are apparently irrecon- 
cilable inconsistencies, and that no attempt has 
been made to explain them away. We shall con- 
sider them first, and then endeavour to suggest a 
solution of the mystery which they present. 

We have an ordinary American locomotive boiler 
fired by hand and wasting the steam produced, 
The coal and the water were carefully weighed and 
various temperatures were measured. The boiler 
was tried with clean new tubes and old dirty tubes, 
and it was found that not only could no definite 
relation be found to exist between the thickuess of 
the scale and the evaporation of the boiler; 
but, further, that the effect of scale seemed to be . 
very small. Thus, we learn that the mean differ- 
ence between the weights of water evaporated per 
pound of coal with the boiler dirty and clean amounted 
to only ‘59 lb., and part of the economy was no 
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the feed-water. Furthermore, the steam from the 
clean boiler was wetter than that from the dirty 
boiler. This is, of course, contrary to normal 
experience, a clean boiler giving drier and cleaner 
steam than a boiler which is dirty. For some quite 
unexplained reason, the pressure during the first, or 
“dirty,” trials was 140 1b. to 143 1b. ; but during the 
“clean” trials it was only 1141b. to 116°41b. In 
the first trials the smoke-box vacuum was 2in.; in 
the second 2:Sin.to 2-9in. Yet this difference in the 
vacuum affected therate of evaporation per square foot 
of heating surface less than might be supposed ; but 
it favours the case of the clean boilers. Yet, 
strangely enough, the rate ut which coal was 
burned per square foot of grate per hour bears no 
definite relation to the draught, which seems indeed 
to have been independent of the smoke-box vacuum. 
But anomalous as these figures may be, they are as 
nothing to those giving the smoke-box tempera- 
tures, which have no connection with the condition 
of the boiler, the draught, or anything else. With 
the dirty boiler they ranged between 623 deg. and 
670 deg. Fah.; and with the clean boiler, and a 
higher rate of combustion, 621 deg. and 687 deg. 
Fah. In the first case the temperature of the 
water in the boilers was 353 deg. and 354°5 deg. ; in 
the second, it was 338:6deg. and 337°4 deg. 
Thus, the gases were actually hotter with the cooler 
water surrounding the clean tubes, which is a flat 
contradiction of what was naturally to be expected ; 
the cooler the water the cooler the tubes, and the 
cooler, of course, the gas passing through them. 
The general result of the whole inquiry is taken 
to mean that a boiler with deposit on its surface 
;',in. thick was less efficient than a clean boiler by 
9-55 per cent. Turning to the figures given con- 
cerning the laboratory experiments, we are again 
confronted by puzzles. Thus, we find that the 
range of temperatures—in other words, the differ- 
ence between the temperature of the gas in the 
tube and the water surrounding it—had little or no 
influence on the transmission of heat. With a 
difference of 874 deg., 29,874 B.Tbh.U. were trans- 
mitted, while with a difference of 1210-5 deg. the 
B.Th.U.’s were actually less, being only 29,559. If 
our readers will examine the tables and diagrams 
they will find other anomalies which are of less 
importance. 


A fundamental error lies at the root of all ex- 
periments of this kind. Its nature was pointed out 
more than half a century ago by Wye Williams in 
this country and by Pecletin France. The assump- 
tion is made by men who seem never to bave heard 
of Williams or Peclet, or to know that boilers and 
the transmission of heat through plates and water 
have been made the subject of careful inquiry— 
that the only point for consideration is the conduct- 
ing power of a plate. It has, without effect, been 
shown over and over again that aniron plate is just 
as good for making steam as a copper plate. The 
fact overlooked is that the steam-making power of 
a boiler plate depends not on its conducting powers, 
but on its receiving and emitting power. An iron 
plate can conduct at least twelve times as much 
heat as it can absorb from the fire or give up to 
the water. There is every reason to believe that 
a polished plate would be much less efficient than 
a tarnished or blackened plate in taking up heat 
or in giving it off; and it is quite possible that a 
thin coat of scale on the metal in the water, and of 
soot on the metal in the hot gases may do good 
instead of harm. The nature of the surface of the 
scale may be quite important. The material of 
which the scale is composed is, with certain excep- 
tions, probably of little consequence, as pointed out 
by Professor Schmidt; but the exceptions are 
important. Thus, what is known as “flour deposit,” 
so called because, when dry, it resembles black 
flour more than anything else, is extremely dan- 
gerous, for it appears to prevent effectively the 
escape of heat from the surface of the plate to the 
water. The same thing may be said of grease. Why 
has never been satisfactorily explained. We are 
told that the grease and the flour keep the water out 
of contact with the plate, but morethan this is needed. 
We haveon more than oneoccasion directed attention 
to the necessity which exists for extending the very 
limited amount of information now available as to 
the generation of steam. No one knows what heat 
is. We speak of it as a mode of motion, but that 
helps us very little. What is the precise nature of 
the process by which a hot gas sets a plate vibrat- 
ing, and, in turn, how does the plate set up vibra- 
tions in the water? Let us suppose that a given 
area of copper plate can absorb and emit 5000 
B.Th.U. in a given time, but that it can conduct 
through its substance 60,000 B.Th.U. in the 
same time, and it becomes obvious that the 
interposition of a little scale between the 
plate and the water will have next to no 
effect. In so far as it affects conducting 
power, unless it is twelve times’as bad a con- 











ductor as the copper the same amount will pass. 
The question to be answered refers not to con- 
ductivity at all, but to the power of handing over 
the heat received to the water. To put this in 
another way, let us suppose that no water was 
present; then the copper would transmit heat 
enough to the deposit to raise it to its own tem- 
perature. If the copper became red hot so would 
the scale. With water present, the scale will not 
get red hot ; but, on the other hand, it seems to be 
clear that its emissive powers may be very small. 
That thick scale plays an important part because 
it is a non-conductor may be taken as so certain 
that no experimental proof is required. But there 
is no such certainty about thin scale. Most sea- 
going engineers do all they can to establish and 
maintain “a sixpenny scale” on their boilers, 
holding that this thin coating of scale not only 
stops corrosion and pitting but makes the boiler 
steam better. 

The experiments which we have placed on record 
add, in the present condition, very little to our 
knowledge. They are, however, well worth 
examination because they are suggestive, and may, 
it is to be hoped, direct attention into useful 
channels. It is, we think, desirable that the heat- 
peg theory of Williams should undergo a further 
practical examination. His boiler failed mainly 
because it could not be cleaned ; but this objection 
would not apply if it were used in conjunction 
with a surface condenser. We may add that the 
Serve tube is simply an adaptation of the same 
idea. 


The Jena Inquiry. 


THE report just issued by the Commission which 
was appointed by the French Senate to inquire into 
the cause of the Jena disaster effestually removes 
any doubt that may have been entertained concern- 
ing the part played by the B explosive in the 
destruction of the ill-fated battleship. It is true 
that among naval officers there were no two 
opinions about the dangerous character of the 
explosive. Immediately after the catastrophe the 
unanimity with which officers threw the blame on 
the B explosive sufficiently testified to the bad 
repute in which it was held, while Admiral 
Bienaimé, with his customary frankness, showed 
that the fear of a spontaneous combustion was ever 
present in the minds of those commanders who had 
stores of old explosives in their magazines. Seeing 
that nearly every battleship had stores of B explo- 
sives more than five years old, beyond which time 
it is liable to become dangerously unstable, the 
feeling aroused in France by this revelation may 
well be imagined. The Naval Artillery alone refused 
to admit the possibility of a spontaneous combus- 
tion of this explosive. But as the Naval Artillery 
are responsible for its manufacture and safe keep- 
ing, this objection was not considered as of much 
value, especially in view of the previous instances 
of spontaneous combustion, notably on the 
Duperré, Vauban, Descartes, and Charlemagne. 
Moreover, it is with a view to avoiding this risk 
that samples of explosives are kept under constant 
observation in the magazines, although, as events 
have proved, these precautions are not always a 
sufficient safeguard. As there is no doubt that the 
B explosive is liable to spontaneous combustion 
under certain conditions of chemical change and 
temperature, the Commission decided upon carry- 
ing out experiments at Gavre, near Lorient, to 
ascertain whether the burning of a _ charge 
would explode the stores in the way in which they 
were kept on the Jena. A compartment was built 
having exactly the form and the dimensions of the 
Jena magazine in which the shells for the 100 mm. 
guns were stored. This magazine was obviously 
the centre of the explosion. In this compartment 
were placed the firing charges of B explosive, 
together with shells loaded with melinite and black 
powder in exactly the same quantities as were 
carried on the Jena. The possibility of exploding 
shells by the combustion of the B explosive was 
proved in the most complete manner possible. A 
flame was placed close to the detonator of powder 
in the firing charge. This charge exploded, and 
ten seconds afterwards there was a roar, increasing 
in volume, and followed by a huge flame which 
completely enveloped the stecl compartment. 
There was at the same time a continuous explosion 
of melinite shells, which lasted a considerable time. 
It was an exact repetition of the Jena explosion. 
According to Admiral Bienaimé, the effect can 
hardly be produced by the mere combustion of a 
single charge of B explosive, but by the explosion 
that takes place as soon as the detonator ignites ; 
and in the experiments they carried out the Com- 
mission were necessarily obliged simply to reverse 
the process by firing the detonator first. 

Having satisfied themselves as: to the facility 


with which the conflagration of a firing charge can 
cause the explosion of neighbouring stores of powder 
and melinite shells, the members of the Commission 
came to the conclusion that safety could only he 
assured by carrying out three reforms. They are 
of the opinion that the projectiles should be com. 
pletely separated from the explosives; that the 
detonating charge of black powder should be 
suppressed, since it obviously causes the ex- 
plosion of the B explosive when it starts 
to burn as the result of spontaneous com- 
bustion; and, finally, that the ordinary firing 
charge should be replaced by separate cartridg.s 
which would be isolated from the rest of the stores, 
It is argued that this would not diminish the 
rapidity of firing, since two elevators would raise 
the cartridges and shells simultaneously from a1- 
joining compartments, while the detonating charge 
of black powder could be inserted in the cartrid.e 
at the last moment. These, however, are not tiie 
only points raised in the report of the Senatorial 
Commission. The author of the document, \. 
Monis, declares that, apart from the spontaneous 
conflagration of the B expiosive, there are other 
influences at work in occasioning the lamentable 
series of accidents which have overtaken the French 
navy. Magazines are badly designed and adjoin 
compartments where the temperature is extremely 
high. The stores of B explosive have been separated 
from the ordinary powder by a thin partition 
pierced with a number of holes. The manufacturers 
of the explosive appear so ignorant of the par- 
ticular conditions that have to be fulfilled by the 
B explosive that they have done nothing to render 
it more stable. It is as dangerous to-day as it was 
twenty years ago. For this the naval artillery are 
responsible, for, says M. Monis, they have been 
absolutely indifferent as to whether the explosives 
supplied meet the required conditions. The artillery 
is a caste apart. There is a jealousy and an 
antagonism between the artillery and the naval 
corps which break out on the slightest provocation, 
and, in order to avoid a conflict in cases where 
responsibility has to be sought, it has become 
the custom to let things take their own 
course. A former director of naval artillery 
declared, during the inquiry, that the whole 
trouble was caused “by the frightful system 
of irresponsibility and general indifference.” Not 
only is the Jena disaster declared to be the 
direct outcome of this antagonism between the 
different departments of the naval service, but the 
want of cohesion is also said to be the cause of the 
many other deficiencies which have recently been 
revealed in the marine. During the firing trials by 
the Northern and Mediterranean squadrons last 
month the proportion of shells bursting at the 
muzzle was so high that had the ships been engaged 
in actual hostilities they would have done practi- 
cally no damage. The French ships would, indeed, 
have been in greater danger from their own shells 
than the enemy. This failure of the shells created 
so painful an impression in France that the matter 
has had to be seriously investigated. Here, again, 
there is some reason for believing that the B explo- 
sive is at fault. Tests carried out with samples of 
explosive taken from the d’Assas on returning from 
a two years’ cruise gave a super-pressure of 1000) 
kilos. per square centimetre, or more than 25 per 
cent. above the normal. The fuses were unable to 
resist these pressures, and the shells burst at the 
muzzle. 

The Senatorial Commission have undertaken to 
expose the whole situation of the naval service, in 
the belief that it is only by puttiog this in order 
and establishing authority and discipline and 
securing a unity of the different corps, that it will 
be possible to make the navy the powerful instru- 
ment of defence it should be. ‘I'he whole question 
is likely to be dealt with thoroughly on the re- 
assembling of the Chamber of Deputies; but, mean- 
while, the Minister of Marioe, who has already 
shown himself possessed of tact and firmness, may 
be relied upon to carry out such measures as will 
hasten the necessary reforms. 


Coal Consumers and Exports. 


Tx further advances in the prices of coal which 
have just been intimated to consumers in the 
United Kingdom seem to render it necessary to 
raise a protest against what appears to be a policy 
of exploitation of inland customers in order the 
better to be able to extend the export trade. We 
referred to the question three months ago, and now 
return to it, partly on account of the fresh increase 
in quotations, and partly because other considera- 
tions on the subject are worthy of discussion. If 
the high charges were directly due to the impos- 
sibility of meeting the home demand in a reason- 
able manner, there would, perhaps, not be much 








ground for complaint on the part of consumers; but 
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this is not by any means the case. There is an 
abundance of coal available for consumption, but it 
is being diverted more largely to the export market, 
and it is regrettable to observe in this connection 
that the coalowners or exporters are adopting the 
policy followed at different times by the German 
Steel Syndicate and the Westphalian Coal Syndi- 
cate. This policy is represented by the extraction 
of the highest possible prices from inland con- 
sumers in order to be financially strengthened for 
exporting the balance of production at the par- 
ticular quotations which will command a market for 
the time being. It is true that this method has 
been discontinued by the Steel Syndicate during the 
past year and a-half, on account of the general 
advance in prices throughout the world; but the 
Coal Syndicate is secure in its monopoly, and has 
never departed from the system. So strongly do 
consumers in that country complain of the promo- 
tion of the export trade at their collective expense, 
that suggestions are being made in favour of the 
imposition of an export duty on German coal, so as 
to restrict, if possible, the tonnage sent out of the 
country. The Prussian Government has endeavoured 
for three or four years past to obtain a footing in 
the affairs of the Coal Syndicate for the purpose of 
exercising, a8 has been contended, a moderating 
influence upon prices; but all these efforts have 
proved to be fruitless, and even if they had been 
successful in the sense of the inclusion of the State as 
a constituent of the syndicate by the acquisition of 
certain coal mines belonging to existing members, 
the votes of the Governmeat representatives would 
have been of no avail against the large majority of 
the private coalowners At the same time, the 
existing State ownership of a number of collieries in 
Prussia is of no more advantage to the public than 
the attitude assumed by the syndicate towards con- 
sumers, whilst the wages and conditions of the 
miners in Government employ are actually less 
satisfactory. 

If the promotion of the British coal export 
trade is not being effected at the expense of 
inland consumers, it is difficult to account otherwise 
for the continued augmentation in the shipments, 
leaving bunker coal entirely out of consideration. 
The expansion in the exports of coal, which in- 
creased by 8,000,000 tons in 1906 as compared with 
the preceding year, has been followed by a further 
augmentation of 4,200,000 tons in the first seven 
months of the current year, and 3,200,000 tons out 
of this total increase represent additional tonnage 
shipped to Germany, Holland, France, and Bel- 
gium. But what are the prices as contrasted with 
those prevailing in the inland market? In June the 
average price of exported fuel was 12s. 8d., and in 
July 12s. 7$d., per ton, whereas many home con- 
sumers are compelled to pay several shillings per 
ton more, and are confronted with still higher 
quotations. Now, why should the latter be 
required to support the export trade in this 
manner, and why are all the coalowners or 
exporters making special endeavours to force the 
export trade, particularly in the four countries already 
mentioned? It is to be feared that the principal 
reason is to be found in the determination to con- 
test every step taken by the Westphalian Coal 
Syndicate in the markets of Germany, Holland, 
France, and Belgium. The fact seems to be over- 
looked that the production of coal in Germany is 
increasing, that the exports from that country are 
again beginning to advance, and the latter trade is 
merely facilitated by the additional tonnage of 
British coal sold in the German market. Our coal- 
owners and exporters are in effect assisting their 
German competitors to gain a tighter hold on the 
export markets, and this, too, at the expense of 
home consumers. 

Where is this policy to end? Is the same 
method of exploiting home consumers for the 
benefit of foreiga industries to be extended 
to Belgium when the Belgians commence working 
the new coalfields in the Campine in the next few 
years ; to France, when the newly discovered coal 
measures in the Meurthe and Moselle are opened 
up in the ensuing five years; or to Russia, when 
the Russians achieve the object, now being seriously 
promoted, of the delivery on a commercial scale of 
coal from the Donetz coalfield, in the Baltic region ? 
These questions, of course, relate to the distant 
future, but the coalowners should take into serious 
consideration whether they are not pursuing 


& short-sighted policy by assisting foreign coal 
éxporters to develop their external trade, and 
whether they are not making a rod for their own 
backs, whilst at the same time causing loss and 
Injury to home consumers, who, after all, represent 
the backbone of the prosperity of the coal trade in 
general. 








ON ACCURACY IN MENSURATION AND 
CALCULATION. 


(By a Correspondent.) 


I HAVE before me a certificate, relating to a certain wire, 
giving its modulus of elasticity as: 13,158,000 lb. per inch. 
Such a figure would lead one to believe that the accuracy 
obtainable is so great as to require at least five figures 
for its expression. Turning to a paper by Thomas Bolton 
in the Hlectrical Review on “ Hard-drawn Copper Wire,” 
we find the following statement :— 

“ The modulus of elasticity works out at about 4,700,000 
for the 0°08in. wire, and about 2,500,000 for that of 0°5in. 
diameter, but these figures cannot be taken as represen- 
tative of the material, although they show the results 
likely to be obtained in practice with ordinary short 
test pieces." The figures given for copper in text-books 
are from 15,000,000 to 16,000,000, and a careful test on a 
hard-drawn wire of about 0°lin. diameter and 15ft. long 
has given a little over 17,000,000. The great divergence 
between this and the above figures arises from the dif- 
ference in the reading obtained from elongation in the 
latter case, owing to the much greater length of test 
piece, in proportion to which the sources of error become 
comparatively small.” 

The statements are debatable, but as the measure- 
ments were carried out at the engineering laboratory at 
Cambridge, they are, beyond doubt, the results of obser- 
vations. Here we have two moduli for wires of about 
the same diameter, viz., 4,700,000 for 0°O8in. wire, and 
17,000,000 for O-lin. wire. It seems slightly peculiar to 
express a quantity which varies in the first figure by not 
less than seven or eight figures. The case is not quite as 
bad as might appear from the above, as I have found no 
difficulty in getting two figures accurate, and the third 
one approximate, by suitable arrangement of the experi- 
ments—but why this waste of ink and space in express- 
ing the results? We might only surmise that it is an old 
custom. Young did so, and why should we not do the 
same? Personally, I should prefer to make the million 
lb. the unit, and express the results as: 13°2 units, 
4°7 units, 2°5 units, 17:0 units. This would give some 
idea of the accuracy obtainable, although I think the 
two middle figures might be left out of the reckoning. 
Having taken this example, we might for the sake of 
argument discuss the accuracy obtainable in the deter- 
mination of such a derived constant as«. The formula, 
expressing € in function of the observation, is :— 

[Pp 
ie pera Mere ee ee |) 
= Young’s modulus. 
length of wire. 
half diameter of ditto. 
stretching weight. 
Extension obtained. 


Our results are thus dependent upon not less than four 
different observed factors, of which only one, P, can be 


said to be absolutely correct (within oy Hence we 
have to deal with the sum of three probable errors, of 
which one, that for 7, must have the coefficient 2. We 
might suppose that the probable errors for /, r, and A are 
0°25 per cent. of the corresponding quantities in each 
case. The possible error of ¢ is, then :— 

Ae = 0°25 + 0°25 + 2°0 x 25=1°0 pas (2) 
This possible error corresponds to a probable error of, 
say, 0°66 per cent. This amount of accuracy is not 
obtained in practice, as it would involve measuring the 
diameter of a 0° lin. wire down to 0°0003in. with absolute 
accuracy, which is impossible with an ordinary micro- 
meter. Similar difficulties occur when measuring A and J, 
the results for which are also nearly always vitiated 
by minute bends in the wire, which cannot be got 
rid of without stretching the wire beyond the elastic 
limit and altering its form. Hence I should feel 
inclined to believe that 5 or 10 per cent. is a 
more probable error in this case. To bring it down 
to 1 per cent. and under, which admittedly can be 
done, is such a laborious work that nobody would pay 
for it in practice, and as it serves no purpose I should 
be surprised if it is done. It must not be forgotten that 
we have supposed P to be absolutely accurate, which is 
only the case when actual weights are used, and many 
machines are in existence with spring balances, Xc., 
which introduce an additional error. That it is abso- 
lutely ridiculous to “pile on” seven or eight figures in 
this case is palpable, especially as it is misleading to a 
degree. Take, for instance, the case of two competing 
firms making a point of the modulus of elasticity of their 
wires. One traveller might then say: “ Look here, our 
wire has a Young’s modulus not less than 500,000 Ib. 
higher than that of our competitor.” Is itlikely that the 
buyer should know that all this might be an error in the 
determination? Figures like these are too awe-inspiring, 
and to the layman they must mean something consider- 
able. Why not adopt the attitude of the professional 
mathematician, who always observes the rule never to 
give useless figures when making an approximation? It 
is perfectly feasible to get one million figures for a 
logarithm from the two first members of the expanded 
logarithmic function, but nobody would ever dream of 
taking more than two or three. Similarly units ought to be 
chosen so that all figures in a result up to the last one are 
correct absolutely, and the last one approximately so. 
Such a result is an accurate one within the degree 
obtainable by the experimenter, whereas results with un- 
necessary figures are imaginary beyond a certain number 
of correct figures. Taking millions of pounds per inch? 
or metric tons per millimetre? as the unit for Young’s 
modulus would, no doubt, be a great improvement, and 
if this were done I am certain that nobody would hang on 
half a dozen decimals. 

Before proceeding with the practical examples I 
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shall attempt to define accuracy as distinct from 
sensitiveness. These two conceptions are too often 
confused with each other. Accuracy means, how- 
ever, an approximation to the truth, which, expressed 
in figures, differs from the truth, expressed in figures, by 
a quantity which closely approaches the minimum 
obtainable. Sensitiveness, on the contrary, refers only 

to the smallness of magnitude observable. To take an 

example, a man says: “I have got such an ‘accurate’ 
galvanometer that it will measure a current which will 

deposit a milligramme of copper in a century.” Possibly 

he might say “ sensitive,” but I have heard the above, and 

it may stand for the sake of argument. As everybody 
knows, the accuracy of any galvanometer made is far 
superseded by that of a 2ft. rule for measuring positive 

quantities. As a zero instrument for measuring approxi- 

mation to “nothingness,” or otherwise equilibrium, the 

galvanometer is, however, the most accurate instrument 
known, and its sensitiveness expresses the minimum 

error obtainable. The above refers to accuracy of men- 

suration. The often used term, mathematical accuracy, 

is a different thing, however. It is limited by our will 

only, and apparently by our system of numbers; but I 

must remind the reader that our numbers are nothing 

but limit values of approximation, without any material . 
counterparts. Simply changing the basis would make 

our numerals approximations. Hence, even on this field 

we have no absolute accuracy, but we can obtain any 

degree of accuracy which we may desire. When applying 

mathematics to results of mensuration, it is, therefore, 

our own fault if we desire a greater accuracy than what 

is possible, ¢.g., if we calculate with more figures than 

the occasion demands. To do this is nearly as wrong as 

to vitiate good results by too coarse approximation in the 

calculations. The rule ought to be to carry one decimal 

more than what will express the probable result right 

through the calculation. It is wonderful, when you 

consider that we all learnt this once upon a time, how 

few of us adhere to the rule, and how many millions of 

figures appear in print which express either more or less 

than actual results. In this respect it is, however, better 

to err on the side of too accurate calculation than vice 

versa, as long as it does not become a subject for ridicule. 

Still, I am afraid that the overdoing it is the rule. 

To cite a very common example, we might say that 
nearly every chemical analysis result, giving the usual two 
decimals, contains one decimal too many for most deter- 
minations. Some bold spirits break the rule, but they are 
few and far between. And yet there are so many factors 
left unconsidered in an ordinary routine analysis that it 
is not to be wondered at that even the first decimal is 
very often uncertain by one or two units. One of these 
is never considered, viz., that the apparent weight in air 
may differ considerably from the actual weight in vacuo. 
Let us weigh, say, 10 grammes of aluminium with brass 
weights. The volume of 10 grammes of aluminium is 
approximately 3°9cm.*, and that of 10 grammes of brass 
1°25cm.*. As lem.’ air weighs 1°2mg., the buoyancy 
of the aluminium is 4°7 mg., and that of the brass 1*5mg. 
The weighing has thus an inherent error of 3:2mg., 
which would make a chemist shudder, considering that 
he weighs down to O‘lmg. As this is an error of 0°32 
pro mille, if seems odd that it is not taken into account 
when determining heavy constituents like copper, tin, 
and nickel in a light aluminium alloy. The answer is 
this: “It does not affect the two first decimals of the 
percentage of those metals.” This is admitted; but the 
same refers to both milligrammes and decimilligrammes in 
the weighing in, and those are noted and used, which 
means the carrying along two figures which are absolutely 
wrong through a series of calculations. Weighing to 
one centigramme is quite accurate enough when taking a 
sample of 10 grammes, both in this case and others where 
the final figures obtained are wanted with an accuracy of 
0°5 per cent. at the utmost. (The second decimal of 5 per 
cent. of copper varying by 2 units.) If weighing to 
0:1mg. is considered necessary, then, in the name of 
science, let us do it correctly. 

The tendency to confuse differences between per- 
centages found and percentage of error is amaz- 
ingly widespread amongst chemists, and hence such 
a labour-saving apparatus as Fuller’s slide rule, 
which is quite accurate enough for all ordinary cal- 
culations in a laboratory, is seldom seen there, although 
errors are committed as a matter of course which affect 
not only the fourth but the third figure. In this connec- 
tion it is interesting to engineers in particular that the 
smaller the trace of a constitue:t in a substance, and the 
more laborious its determination, the less accurate is the 
result obtained by the chemist. Take, for instance, 
phosphorus in Swedish iron and steel, or bismuth in 
copper. Even chemists of repute would not be ashamed 
of a percentage of error of 25 or 50 per cent., when the 
amounts are 0°010 or 0°015 per cent. These determina- 
tions are examples of sensitive tests commonly con- 
sidered accurate, but which are just the reverse. 

On the other hand, there are determinations of great 
accuracy, the results of which are very often given as if they 
were still more accurate. As an instance, we may take 
the electrolytic determination of copper in commercial 
copper. With some practice, the difference between 
parallel experiments should not be more than 0°05 per 
cent., but it must not be forgotten that the copper 
weighed on the cathode contains the impurities of electro- 
lytic copper, and that some loss is inevitable. To give 
two decimals is probably defensible, but I have seen 
records giving three. There is, of course, every excuse 
for this, when you give carbon in coals with two decimals. 
But why paint the lily? Iam afraid that it is a matter of 
the instruments and methods persuading the operator, 
instead of the operator convincing himself. In these days 
of hot-house education instruments of precision are put 
in the hands of very young men, who are naturally 
amazed at their accuracy, and, having no experience of 
inaccurate ones, the young men forget that even these 
masterpieces of the mechanic’s art have their correction 
factors. Then, to save time, methods of measurements 
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chemical and physical, are chosen for the students, care 
being taken that the methods shall be as accurate as 
possible. The consequence is that the student fosters the 
belief that both instruments and methods are infallible, 
and that errors must be ascribed to himself only. From 
this springs the belief that of a number of results 
those which are most alike are necessarily the most 
accurate. In practice he acquires a great skill in the 
same class of operations, and the belief is there that, 
because he arrives at very similar results by doing the 
same thing in the same way twice over, the results must 
necessarily be accurate. Permanent errors, habitual per- 
sonal errors, errors of method, &c., are brought to an 
approximately constant value no doubt, but a know- 
ledge of the truth is gained only by varying the pro- 
gramme. I have had assistants doing the same thing, 
and one invariably got too high results and the other too 
low ones in reading a thermometer, of all things in the 
world. Such positive and negative parallactic errors are 
very common, and explain why results obtained by 
different operators with graduated instruments may differ 
considerably, although each operator is consistent by him- 
self. Unfortunately, most men lack the time to make 
themselves acquainted with absolute methods and the 
theory of error, hence we shall always have figures find- 
ing their way into literature which possess a great 
apparent accuracy, but which might be mutilated to 
some extent in order to be what they represent. There 
is no harm done by this, everybody cannot be a star, 
and the sum total of ordinary mensurations is probably of 
more use to mankind than the most precise mensurations, 
which, after all, nobody is willing to pay for. My plea is 
for the elimination of unnecessary figures. Not all 
analyses are atomic weight determinations, but still they 
are generally given as if they were even more accurate. 
We often see the analysis of a cargo of iron ore given as, 
for instance— 
Metallic iron: 67°73 per cent. 

When we remember that the atomic weight of iron 
(H = 1) was generally accepted as 56°0, and that Lothar 
Meyer and Leubert found it as 55°88, and that we 
accept 56 (0 = 16), which would make Lothar Meyer's 
figure into 56°44, we find that the figure for the cargo has 
more ambition than the atomic weight itself. Rounding 
off the figure given above to 67°5 per cent. would, no 
doubt, be better from a practical point of view, and truer 
in a scientific sense. 

To return to physical measurements, the simplest 
one, the determination of length, can be carried 
out with an extraordinary accuracy. As an example, 
we may cite the following:—The international com- 
mittee in their report on the metric system in 1889 
gave the lengths of the prototypes with an accuracy of 
one ten-thousandth of a millimetre, or one ten-millionth 
part of the whole. In considering this, it is not the 
smallness of the probable error itself which is striking, 
but the determination of its ratio to the whole. To 
observe a quantity of one ten-thousandth millimetre 
is in itself nothing very remarkable; even moderately 
elaborate micrometers with microscopic reading will 
allow you to do this ; but I must confess that I can hardly 
realise the possibility of making a screw more than one 
metre long, which will give proportional results all along 
with a regular cumulative error within the necessary 
limits to enable you to divide the metre with sufficient 
accuracy to make the millimetre known within one ten- 
thousandth. Anyway, prototype No. 29, of which I have 
some knowledge, has its length given as :— ; 

No. 29 = 1m — 2:8" + 8:674".T +0:001". T?; (3). 

It will be seen from this that the main correction cor- 
responds in accuracy to one metre in the quadrant of the 
meridian, and that the temperature coefficient is taken 
with a minuteness to correspond with centimetres in the 
quadrant of the meridian! I am afraid that there is a 
“ slight ” exaggeration somewhere, and that a mensura- 
tion which presupposes the knowledge of the temperature 
of the object measured within one ten-thousandth part ofa 
deg. Cent. is hardly within human power. Query.—Was 
anything else measured, except a difference? It would 
seem so from the fact that Michelson, when working in 
Bretenil, determined the wave length of the red line in 
the spectrum of cadmium, and he found this quantity as 
issstex ath part of the metre, the accuracy being claimed 
as within one one-thousandth of a millimetre! As we 
know that the metre itself has an error of something like 
0'1 mm., it seems strange that it is not corrected, when 
an accuracy is obtainable which would allow for a whale’s 
back disfiguring the surface of the ocean. Like Hamlet’s 
“words,” it is to be feared, however, that these measure- 
ments are largely “ figures.” No mechanic in the world 
could make sufficiently accurate instruments ; no optician 
could make prisms or gratings of the required refinement. 
The limit is probably five or six figures at the outside, 
which in itself is very remarkable. To engineers a 
simile might be interesting. Sir Joseph Whitworth 
ground planes with an accuracy of one one-millionth 
of an inch, but he did not claim to be able to 
make 1,000,001 planes, which, placed on each other, would 
show an apparent increase in thickness through the sum 
of the interstices of exactly lin. The metre commission 
claim something more—not order of magnitude, but 
absolute dimensions of four times greater refinement. 
It is incredible, but it is claimed to beso. Measurements of 
surfaces are naturally limited by the above. Volume is 
generally derived from weight, and here, again, we come 
across some most marvellous facts. 

The sensitiveness of a modern balance is so great 
that there are specimens which will indicate one 
one-hundred millionth part of the whole, hence the 
weight of the prototype kilogs. are given down to 
one one-hundredth of a milligramme. As I once 
upon a time was the possessor of a balance of 
one-twentieth of this sensitiveness, I will take this for 
granted, but I doubt whether a set of weights was ever 
made which was proportional to such an extent as to 
make the limit a limit of accuracy, and not one of sensi- 





tiveness. I have examined a few, and subjected the 
results to the ordinary calculation of probable errors, and 
the best ones showed a probable error of from one ten- 
thousandth to one one-hundred thousandth. Supposing 
that by extraordinary painstaking labour a set of weights 
could be produced which was accurate to one one-millionth, 
I think that this would be about the limit. Nevertheless, 
I have it on good authority that the balance used by the 
metre commission is so sensitive that the following expe- 
riment was carried out :—A 2 kilogs. weight was counter- 
balanced against two 1 kilog. weights till equilibrium was 
complete. Afterwards one of the 1 kilog. weights was put 
on the top of the other, when it was found that the equili- 
brium was disturbed, on account of the common centre 
of gravity being raised further from the centre of the 
earth! Ican fully believe this, as the sensitiveness of a 
balance is something marvellous; but in this case, as in 
the case of the metre, it is the accuracy of the sub- 
division of the kilogramme about which I am in doubt. 
The smaller the weight the less, accurate it is. A one- 
milligramme weight may be accurate within 1 per cent., 
a centigramme weight within 0°1 per cent., &c., but the 
necessary sum of errors cannot be estimated, except as a 
probability, and it is given as a fact. This is what I 
object to. As a matter of fact, the smallest probable 
error in the most scientific measurements cannot fall 
very short of one one-hundred-thousandth ; certain 
authorities go further than this, and draw the line at 
four figures. As, however, most eminent scientific men 
have confused limit of sensitiveness with limit of 
accuracy, as in the cases cited, engineers and prac- 
tising chemists and physicists may be forgiven 
for doing the same. When we come to de- 
rived units, like resistivity of metals, density, «c., 
which are fairly easily estimated, the limit of accu- 
racy falls to one one-ten-thousandth, and even to 
one one-thousandth. Supposing the ohm itself be known 
down to one ten-thousandth, which is unlikely, then 
our ordinary absolute figures for resistivity are limited 
to one one-thousandth, &c. Comparative figures may be 
slightly more accurate, but one must not take the case 
of comparing one standard ohm with another—a mere 
establishment of identity by sensitiveness—as an 
example. And even here the ratio between the 
calibrated wire and the whole cannot be known 
with any overwhelming accuracy. 

Summarising the whole, we might say that accuracy 
is limited as follows:— 

Scientific accuracy: Dimensions, j5,)59; derived 

units of simple nature, ,o49); constants expressed in 
derived units, ,a4,- Practical accuracy: Dimensions, 
tooo 3 Measurements in derived units, 3}, to ;)o- 
There are naturally some exceptions both ways, but 
the above shows the general run of things. I have tried 
to demonstrate in the above what eight or nine figures 
mean, in order to emphasise the ridiculous nature of the 
unit of modulus of elasticity. The rest refers to accuracy 
compared with sensitiveness, and the tendency to con- 
fuse the two conceptions which is so prevalent. It now 
remains to be seen how to apply what has been said 
to the calculation of results. Let us suppose that we 
want three or four figures in our results. It is evident 
that we may use :—(a) The straight slide rule ; (6) Fuller's 
slide rule, or its equivalent; (c) logarithmic tables; 
(d) calculating machines ; (e) ordinary arithmetic calcula- 
tions. To my mind, the short 8in. or 10in. slide rule is 
too inaccurate, as it does not give the fourth figure, 
and calculations should be at least one decimal 
more accurate than mensurations. The long straight 
slide rule is more cumbersome than Fuller’s cylindrical 
slide rule, hence I should unhesitatingly use the latter, 
which is self-registering and gives you four certain 
figures. The only limitation is in cases of extraction of 
roots, when it has to be used as a very imperfect loga- 
rithmic table. There are, however, hardly any calcula- 
tions in practical life, except trigonometrical ones, for 
which this instrument is not admirably adapted. A five- 
place logarithmic table is slightly superior in accuracy, 
and has the same limitation with regard to trigonometrical 
calculations. For small angles such as those which occur 
in surveying when reducing the measurements to one 
level, you hardly get more than one characteristic 
figure, which necessitates waste of time with proportional 
parts, kc. Hence the possessor of a Fuller’s slide rule 
may use the five-place tables for calculating the functions 
of large angles only. On the whole, these five-place tables 
may be used in place of Fuller’s slide rule when neces- 
sary, but they are after all not complete by themselves 
and very inconvenient. Strange as it may seem, good 
seven-place tables are more easily handled, and I have 
found them just as quick as the five-place ones. When 
finding the numbers, you get five figures at once, hence 
you can immediately see how to round off the fourth one. 
The trigonometrical functions are given for each second 
up to 5 deg., &c. One of the best tables is a German one by 
von Vega—I was almostsaying unfortunately—the printing 
of which issuch as to facilitate the finding of the logarithms 
to a high degree. As a standby to Fuller’s slide rule, I 
think such tables ideal, but they should not be used unless 
absolutely necessary. It would carry me too far to 
show the reason why, but the reader will find on con- 
sideration that where logarithms are unavoidable seven 
places are nearly always required to give the answer 
correct to four figures. Calculating machines and ordi- 
nary arithmetic calculations have some faults in com- 
mon. They give too apparently absolute results, and 
repetitions are very irksome. Additions and subtractions 
must naturally be done in the ordinary way as a rule, 
but beyond this I should say that the cylindrical slide 
rule, occasionally supplemented by logarithmic tables, 
represent all the accuracy of calculation which we need 
aim at. Engineers and the profession to which I belong, 
generally err in the opposite directions. The former 
ascribe too many virtues to the short slide rule, and the 
latter are fond of wasting paper, time, and labour on 
unnecessary figures. The main thing here, as elsewhere, 
is to study the fitness of things. 





AN ANALYSIS OF INDIAN RAILWAY 
ACCIDENTS IN 1906. 


Tur Administration Report on the Railways in India for 
1906 contains an admirable summary of accidents of al] 
kinds to passengers, to railway servants, to rolling stock, as 
well as by flood and rainfall to the permanent way. As 
regards passengers, 164 were killed and 562 injured ; but of 
this total 155 were killed and 368 injured by other than train 
accidents, ‘‘including accidents from their own want of 
caution or misconduct.’’ Of railway servants a total of 380 
were killed and 599 injured, 39 of these being killed and 148 
injured by accidents to trains, rolling stock, and permanent 
way. As there was a total of 271:06 millions of passengers 
travelling, and of 10,688-09 millions of miles travelled, the 
fatality average among the passengers was one in 30:12 
millions, and one per 1187 °57 millions of miles travelled. 

Two of the serious accidents were due to neglect on the 
part of the staff, two others to overrunning of signals, one to 
defective signals, and two derailments were caused by the 
sudden application of the engine brakes on long non-vacuum 
trains, 

Damages by flood and rainfall were exceptionally severe, 
several bridges being destroyed and others damaged. Trafiic 
on the Kalka-Simla line was suspended for 36 days, while on 
the Cooch Behar line traffic was suspended for about a 
month. The entire washing away of two bridges on the 
Murshidabad branch of the Eastern Bengal State system 
resulted in the suspension of the through service for 68 days, 
Generally speaking, the railways in Bengal seem to have 
suffered the most severely. 

Appendix 30 of this report gives an analysis of a sum total 
of 7379 accidents. Of these, 249 were serious—that is to 
say, were reported to the local Governments. The chief item 
swelling the total of unreported accidents is that of 36:2 
cases of trains running over cattle on the line, only six cases 
under this heading being serious. Of the accidents not due 
to administration, such as collisions of various kinds, derail- 
ments of passenger rolling stock occurred 79 times, 74 being 
serious. Goods train derailments occurred 385 times, 9 being 
serious. Accidents due to defects in the rolling stock are 
classified under eight heads :— 

| Total persons 
Serious. | Other. | affected. 
Injury. 
Nu 2 
| 288 


756 


Bursting of boilers .. .. . 
Bursting of boiler tubes... 1 
Faifure of machinery, springs, Nil 
&c., of engines 
Failure of tires .. 5 3 
Failure of wheels oe ee Nil, 16 | Nil 
Failure ofaxles.. .. .. .. 6 7l 1 
Failure of brake apparatus .. 1 6 ‘ Nil 
Failure of couplwg .. ..  . 6 853 33 


Nil 
Nil 
Nil 


Accidents due to permanent way troubles were as follows: 
‘ailias ate Total persons 
affected. 


Serious. Other. 


Killed. Injured. 
Nil 3 
130 
158 


Defects of tunneis, bridges, a 
viaducts, culverts, &c. 
Broken rails Si Aor Ukiah nw 1 
Flooding of portions of per- 36 
manent wa 
Slips in cuttings and embank- 10 64 
ments 
As compared with 1905 it is pleasing to note decreases in 
the number of tire failures, in broken rails, and in failures of 
machinery and springs of locomotives. But, on the other 
hand, wheel, axle, brake and coupling failures have all 


increased. 


Nil Nil 
Nil 
Nil 


Nil 
Nil 


1 1 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the oprnions of our 
correspondents. ) 


TRAINING AND SUCCESS, 


Str,—Two kinds of technical men are especially in demand 
to-day—the specialist and the man who combines with his tech- 
nical knowledge executive or selling ability or both. Of this kind 
of man there is a great scarcity, and they command large salaries. 
Undoubtedly the combination of business and technical ability is 
rare, and commands the highest salary, and if a man feels that he 
can sell goods or get results out of other men, he should not fail 
to develop his talents in this direction. Hundreds of technical 
men have failed to reach the limit of advancement possible for 
them owing to lack of business ability. 

The opportunity for the technical traveller is well illustrated by 
a man who is now selling heavy machinery throughout the world. 
Two years ago he was holding a position as chief engineer at a 
salary of £400, but thought he was capable of earning more. He 
found that he had reached his limit of advancement, so far as the 
line he was then in was concerned. He decided to take up selling 
work, and started with his present employers at a salary of £300. 
He met with success from the start, and to-day he is earning in 
salary and commission over twice what he had when he was chief 
engineer. ie 

The technical specialist most in demand is not the one familiar 
with only one branch of work, but rather the one who is a 
master of.some one line and also has a good general knowledge 
of associated lines. Now-a-days a man must specialise, but the 
more he knows about the branches associated with that in which 
he has specialised the better his chances of success. 

All the technical branches are advancing so rapidly that no 
matter how good a man’s preliminary training may be, unless he 
has the energy and ambition to study outside business hours he 
is soon left far behind the times. No field of work requires more 
constant study and close application than that which the tech- 
nical man must give to achieve even partial success. 

August 30tb. R. A, LEARNED. 


CONCRETE. 


Si, - A propos of your remarks ve washing aggregate for concrete 
in your last issue, a notable example, which confirms your state- 
ment, has recently come under my notice. Concrete—7 to 1— 
made from an aggregate of slag and crushed Hartshill stone, 
which had passed through a gin. gauge, gave a very ‘‘ hungry — 
porous—mixture, although thoroughly rammed. When, however. 
a considerable portion of the dust from the crushers and screens 
was added, a very “fat” mixture was obtained, and on breaking 
the concrete after it had set most excellent results were shown. 

Birmingham, September 4th, Harry Jackson, 
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MORTAR AND CONCRETE MIXTURES. 
By WILLIAM CHALLONER, 

Tux practice of employing limes as binding agents for 
stones, bricks, and other similar materials used in con- 
struction is one of great antiquity, and the Romans— 
mighty builders of the ancient world—were well acquainted 
with the use of limes, as also with certain methods of 
improving “ fat” or pure limes in order to impart to them 
cementitious and hydraulic properties. This is abun. 
dantly proved by the many remains of ancient structures 
which have so far defied the ravages of time, the mortar 
being frequently found to be as hard as the stone, and 
as firmly attached as though a part of its structure. 
The methods employed in improving limes to obtain this 
result appears to have been one of the lost arts, and until 
recent years engineers, architects, and builders have not 
given to the subject that attention its importance 
warrants, and although some care has been exercised in 
the selection of limes and kindred binding agents, the 
necessary aggregates to complete the mortar mixtures 
have received little more than passing attention. 

It is proposed therefore to consider the subject of 
lime and cement mortars upon a scientific and practical 
basis, with the assistance to be gained by a close 
examination of the methods which are responsible 
for the improvement in the binding agents that have 
secured the permanency of the mortar found in the 
remains of the structures referred to, as also in relation 
to the various conditions under which the materials are 
available and intended to secure the object of their use. 
The binding material most commonly used in the prepara- 
tion of mortar is lime—of which material there are many 
grades, from fat or pure limes to those which contain less 
or greater proportions of alumina, which impart to them 
the attributes of cement. 

lime, when slacked and used for mortar, gradually 
hardens by re-combination with the carbonic acid gas 
present in the atmosphere, but this action is mainly 
restricted to the superficial layers of mortar which are 
exposed to the air. The gas penetrates the mass 
very slowly after the outer surface has become set—in 
fact, years may elapse before the re-carbonisation of the 
lime particles is accomplished, and in the case of thick 
walls the internal layers of mortar never become com- 
pletely hard. This has recently been demonstrated in 
the case of a church in Dresden lately burnt down, 
which, although it had been built for 140 years, the 
mortar in the interior of the masonry was foun1 to 
possess no cohesive properties. It is necessary to 
distinguish between the so-called “set” of the 
mortar, which is merely due to the absorption of 

superabundant moisture and the actual induration by 
means of carbonic acid gas, which, in the case of pure 
limes, is a process of years, or, under conditions as 
described, may never occur. For these reasons, pure 
lime mortars are quite unsuitable for any walls of more 
than 9in. thick, and should never be used for rough-hewn 
masonry, nor for parts of structures liable to tension or 
shearing. This, of course, only refers to the Jime mortars 
which contain no admixture of hydraulic si icates, of 
which it is proposed to deal later, and which, at a slightly 
increased cost, impart to mortars a much higher power of 
resistance. 

Other binding agents are hydraulic limes and Port- 
land cement, the svecial properties of which and their 
variation from the action of hardening, compared 
with pure lime, are too well known to require description. 
In addition to limes and cements, there are also several 
hydraulic substances which, though not hardening of 
themselves, form very powerful binding mediums when 
mixed with limes or cements. These materials are known 
by the somewhat generic name of puzzolanas, of which 
trass is found to possess the highest properties amongst 
the materials possessing similar attributes. It is with the 
advantages conferred by the use of trass that it is pro- 
posed to deal, and which has been made the subject of 
comparative tests and diagrams which demonstrate the 
advantage of its use in the composition of mortars and 
concretes, in points of strength, cost, and durability. 

Whilst trass, as will be shown, is an invaluable adjunct 
to mortar, it must not be assumed that high results 
will be assured unless due regard is paid to the quality of 
the lime and cement binding agents, as also to the sand 
used in making mortar and other aggregates employed for 
concrete. Of qualities of sand, crystalline quartz sand is 
to be preferred to mica or felspar sand of more or less 
follicated structure—the usual description “good clean 
sharp sand” is much too wide. In the selection of 
suitable sand the size of the grains should be con- 
sidered to ensure that the proportion of hollows in the 
mass is not too great; theretore the best sand is that 
which is of suitable structure and has grains of varying 
size to fill up the greatest proportion of interstices and 
form a compact mass. The grains of sand which are 
angular give the best results of tensile strength, those 
that are round give the highest compression strength. It 
is advisable to submit the sand to a microscopic exami- 
nation to ascertain its suitability, as a considerable 
variation in the strength of mortar may occur owing to 
the form and variety of the sand particles. From trials 
made with mortar composed of 1 of cement and 3 of sand 
a difference of strength varying from 171]b. to 313]b. 
per square inch was found, owing entirely to the differ- 
ence in the sand; normal sand mixed in above propor- 
tions gave 256 1b. per square inch in twenty-eight days. 

The water has also some influence upon the strength 
of mortar; soft water is. better than hard, peaty water 
should upon no condition be used. In regard to quan- 
tity of water required to obtain best results in the 
composition of mortar, this may vary if the mortar is to 
be used with bricks, which absorb more water than 
stone; but it may be generally assumed that for cement- 
sand mortar the average will be about 22 per cent. of the 
cement and sand by volume, or about 20 per cent. by 
Weight, for trass-cements-and mortar 8 to 10 per cent. 
by volume. In describing mortar for either building 








or concrete, it is advisable to consider the maximum 
condition the mortar is required to obtain, as an instance, 
a good clay brick has a compression strength of 1425 lb. 
per square inch, therefore a mortar that will attain that 
strength in a reasonable time, and have a tensile 
strength of 142 lb. per square inch, is strong enough to 
answer its purpose, and it is therefore useless to provide 
a mortar of higher efficiency at increased cost. 

In considering cost it is advantageous to take into 
consideration the space of time which can be allowed in 
course of construction to enable the mortar to harden 
before sustaining its ultimate maximum load; as instance 


cent. when the sand was loosely run in. From these 
figures it can be seen that the proportion of binding 
materials which may be saved may amount to 33 per 
cent. by the selection of a sand which, whilst not too fine, 
has grains of varying size, and gives a medium proportion 
of hollows equalling 30 per cent. 

A simple method of ascertaining the proportion of hollows 
in sand is to fill a measure of capacity and weigh it, and 
afterwards to add water to point of saturation and again 
weigh it, the specific weight of sand being taken at 2°65, 
the difference will give the proportion of hollows. The 
subjoined table will show the comparative densities of 
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wood centres, sheeting, &c., which may often with no | 
disadvantage be delayed. 

The saving in cost may be illustrated by the following | 
examples, which show that a mortar which is cheaper will | 
attain an equal degree of strength to one of more cost if | 
time can be allowed for it to mature. 

Cement—Sand, Mortar. 
1 vol. of cement, 4 vols. of sand at 2 days, = Bi Ib. per sq. in. 
Re : 4, = 


” ” ” 


1 ” ” 3; ” 2 5; = 128 ” 
Cement—T'rass—Lime Mortar. 
14 vols. of trass, 1 vol. lime, 1 vol. sand at 4 days=1425 Ib. per eq.in. 
1 vol, ” ” ” 1 ” ” 7 n= 25 ” 


Circumstantes are comparatively rare where it is | 
necessary that a high tensile strength should be attained 
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COST OF CONCRETE MIXTURES 


quotient of density is above 1-00 the mixture may be 
termed dense, below that it is not dense. 

It will be noticed that whilst mortar in the proportions 
of 1 of trass, 2 lime, and 5 of sand, and 14 of trass, 1 of 
cement, 5 of sand, are both dense mortars when the 
hollows in the sand are taken at 40 per cent., a mortar of 
more than 2} of sand to 1 of cement is not dense. It is 


| therefore not advisable to use cement as a binding medium 


alone in greater varying proportions to the sand. Where 
itis absolutely necessary that the quickest hardening must 
take place it may only be achieved by the use of cement 
and sand in nearly equal proportions and at a con- 
sequently great cost. 

It will be seen from the comparative tables and diagrams 
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STRENGTH OF MORTARS 


in less than fourteen days, and it will be seen by comparing | 
cost of mortars given later, that a cheaper mixture of 
ingredients will effect the desired results, and give equal | 
ultimate permanency. 

The proportion of hollows in sand to which reference 
has been made determines the proportions of binding | 


agents necessary to produce a dense mortar. If mortar | 


is not dense, besides decreasing its strength, it increases 
its power of absorbing water when dry in proportion to 
its non-density. 

In several kinds of sand examined, the proportion of 
hollows to the mass varied from 30 per cent. to 45 per 


that the tests made with trass-cement-sand mortars show 
a little lower resisting power than cement-sand mortars up 
to twenty-eight days, but beyond that time they increase 
beyond the cement-sand mortars of proportions 1 to 3 
and 1 to 4 and continue to grow stronger after one year, 
at which age cement-sand mortars invariably converge. 
The tests of trass-lime-sand mortars after three days 
| show a slow but permanent hardening, and after seven 
days mortar of 1} of trass, 1 of lime, and 1 of sand 
becomes stronger than 1 of cement and 3 of sand, and 
nearly attains the resistance of 1 of cement, 2} of 
| sand. ‘Trass, limes, and mortar in equal proportions 
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remain after seven days between 1 of cement and 3 of 
sand and 1 of cement to 4 of sand, but ultimately the 
trass-lime mortars are superior in strength and much 
cheaper than the non-dense or weak cement-sand 
mortars. In the preparation of mortars it has been 
demonstrated beyond doubt that machine-made mortar 
is greatly superior to mortar made by hand labour, the 
best machine being a mortar pan and rollers. Where a 
mortar pan and rollers are available the use of trass 
delivered in lumps presents no additional difficulties, as 
after being passed through a stone-breaker the trass-stone 
is easily ground to a fine powder either alone or with the 
other mortar constituents. 


Table of Density of Mortar Mixtwres. 

binding materials 
hollows 

The hollows in sand are taken as 40 per cent. of volume. 


The density is the quotient of 


Proportionate 
cost per 
cube yard 
(materials 


Proportions in 


Density. 
volumes. ay 
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equivalents, 
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media 
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Or 
bo 


Cement ... 
Trass 

Sand 
Water 


$1 G0 Go 


HNwmoOoo wee 
See 


He 


Cement ... 
Trass 

Sand 
Water 


1, Trass . 
1 Lime putty 
1 Sand 

0-28 Water 


Lime putt: 
Sand 
7 Water 


0-90 Water 


In making concrete the practice which obtains in this 
country of inixing all the ingredients dry has long been 
discontinued by leading continental engineers, who have 
adopted the more certain method of grinding the mortar 
and adding it to the stone or gravel aggregates. 
The selection of suitable stone aggregate for concrete 
requires much the same care as that bestowed upon the 
sand for mortar. The stone should not be capable of 
absorbing more than 6 per cent. of its own weight of 
water, and should not become disintegrated at a tempera- 
ture much below freezing. 

It is essential that all aggregate intended to be used 


for concrete should be washed eff>ctually to remove all | The tables are prepared from tests made by Herr 
dust and foreign matter which will act injuriously in com- | Unna, municipal engineer of Cologne, and are the mean 
bination with the mortar constituents. ‘There are several | resultants of a series of ten tests made of each atimixture 


machines specially designed for this purpose, which, | 
besides cleansing, sieve the particles into graded sizes. As 
in the case of mortar a considerable saving may be | 
effected by a careful selection of properly graded aggre- | 
gate; the hollows in ordinary material varies from 35 per 
cent. to 50 per cent.; in using the latter a variation of | 
43 per cent. more mortar would be required to obtain a | 
dense concrete. By a selection of graded sizes, an aggre- 
gate can be obtained that will contain about 40 per cent. 
of hollows, computed by the same method as described 
for sand; upon this proportion of hollows the calculations 
in the tables are based. For some purposes it may not be | 
necessary to have the concrete dense, although it is | 
always necessary that the mortar should be dense. It | 
is often preferable to use a strong mortar, even if the | 
hollows in aggregate are not completely filled, providing 
there is sufficient mortar to surround all the particles of 
aggregate, than to use a poorer mortar containing a high 
percentage of sand. 

As instance of tests :— 

One of cement, 3 of sand, and 5 of gravel gives same strength 
as 1 cement, 3 sand, 6 5 gravel. 

One of cement, 4 of sand, and 6 of gravei gives same strength 
as 1 cement, 4 sand, 8 gravel. 

One of cement, 1 of trass, 4 of sand, and 8 of grave! gives same 
strength as 1 cement, 1 trass, 4 sand, 10 gravel. 

One of lime, 1 of trass, 1 of sand, and 4 of gravel gives same 
strength as 1 lime, 1 trass, 1 sand, 5 gravel. 

One of lime, 14 of trass, 1 of sand, and 5 of gravel gives same 
strength as 1 lime, 14 trass, 1 sand, 6 gravel. 
In computing costs of mortars and concretes given on the 
diagram and tables, no account has been taken of labour, | 
which would be practically the same for all materials ; the 
proportionate costs are for materials only, based upon the 
average price of the best materials, which are by far the 

cheapest in the long run. 
35s. a ton, 27 cube feet to - ton. 
33 
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Tables of Strengths, Density, and 


Tensile strength, pounds per square inch. 


Proportions in 
volumes. 


Months 


1 


1 Cement ... 155 
2 Sand 


Cement ... 
Sand 


Cement ... 
Sand 


Cement ... 
Sand 


Cement ... 
Sand 


Cement ... 
Trass 
Sand 


Sand 


Trass 
Lime 
Sand 


Trass 


Lime 
Sand 


50 150 


M = 


* Not dense concretes, 


In selecting the best mortar for a particular purpose, | 


for each period of time. 

The advantages of trass as an admixture of cement in 
sea water are not dealt with in this article, but test 
which have now been proceeding for many years, and th: 
remains of ancient sea defence works found in Holland, 
demonstrate that where time can be allowed for th: 
mixture to mature the permanence of mortars and 
concretes in sea water can be absolutely assured by 
its use. 








NEW WORKS OF THE CLYDE TRUST. 


THE annual general meeting of the Clyde Navigatio: 
Trustees, followed by the usual inspection of the new work 
under progress at various parts of the harbour, docks, and 
river took place on the 3rd inst., and was largely attended, a 
was the customary annual dinner in the Trust’s Hall i 
Robertson-street, Glasgow. At the meeting held in th 


| forenoon it was stated in the Financial Committee’ report 


that the revenue for the past year was £547,000, an increas: 
of nearly £20,000. The revenue from goods amounted t 
£286,000, an increase of £11,000, and from dues on ship 
£135,000, an increase of £8000. Goods thus constituted 
two-thirds and dues on ships one-third of the revenue. The 
revenue from thegraving docks was £25,000, an increase of £1500 
The total expenditure amounted to £468,000, being an increase 
of £13,000, The value of imports and exports for the year 
reached nearly ten millions, an increase of over half-a-million 
compared with the previous year. During the year the trust 
had added 1000 lineal yards of new quayage, and they stil! 
had 415 acres of land that could be used when required for 
dock purposes. 

The inspection of the new works and renovations was made 
in good weather, on board the Trust's special tender, the 
Comet. At Yorkhill the party landed and walked round the 
basins and deep-water quays being constructed there. The 
work includes 768 lineal yards of monolith foundations, 
232 yards of ordinary wall founded on boulder clay or rock, 
40 yards of ferro-concrete wharf, and 125 yards of creosoted 
timber wharfing—a total length of 1164 yards. At the quay 
walls here there will be a depth of 28ft. at low water. 


Cost (Mate rials on ly) of Mortars and Concrete. 


Cost of 
concrete 
per 
cub. 
yard, 


| Cost 
Density.| — 


}eub, yard. 


Proportions 
of mortar 
stone or 

gravel. 

SorG s. d, 


15 7 


M. 
3 to 5 


160 3-Sto 6 


150 to 64" 
299 to 8* 
230 to 10* 


540 1 to 10 


1-69 9 


| 
| 
| 
| 
| 
| 


mortar. S$ = stone. (+ = gravel. 


Further down the river on the same side the Trustees in- 


it is well to be clear as to what degree of density is | spected the work of quay construction and river widening 
required, with sufficient resisting strength, as also the time | which has been proceeding at Meadowside for a considerable 
which can be allowed for the mortar to mature, bearing in | time. The ground available there as a result of the opera- 


° ° A . «| ti is 15 acres, and the quayage 530 yards. At Merk- 
mind that the shorter the time available the higher will | 58 's quayag a 
be the proportionate cost of the materials. In the con- | lands Quay 445 yards have been formed on monoliths and 


4 ; 2 80 yards on boulder clay. At the east end extensive cattle 
structions of tanks, reservoirs, canals, sluices, c., 


yuLOn ° | lairage buildings have been constructed, and at the west end 
density is often of greater importance than strength, an | the quayage is mainly devoted to timber storage. Passing 
time can usually be allowed to permit the use of mortars | Biderslie the Trustees were reminded that the work of blast- 
which require a longer time to attain their full strength. | ing the submerged reef of rock there had been completed 
The idea which sometimes prevails that a rendering of | during the summer to give a depth of channel of 28ft. instead 
strong mortar will make water-tight is very risky, and | of only 20ft. at low water. At Renfrew the party landed and 
the expense of bituminous asphalt may often be saved by | made thorough inspection of the new repair works being 
careful attention to the density of the concrete. The | formed there to take the place of those at Dalmuir further 
addition of trass to cement mortars has the effect of | down the river, the site of which has been sold to and will 
making them fat, and thus saves considerable labour in | 12 # short time form part of the works of William Beardmore 
setting stone or brickwork; this, with other and more | 924 Co. The new Clyde Trust Repair Works are laid out on 


: : : | an area of about 9 acres, most of which had to be raised 
important advantages previously described, warrant all | 





bout 6ft., tly f t} ations ‘ the 
the change of method necessary by the use of trass | See > ee en ee et ee Sone 


in the present practice of preparation of mortars which | 
obtain in this country. With trass as an admixture | 
much of the movement in the interior of wet masses 
of concrete is prevented, which breaks up the already 
hardened surfaces in more or less minute fractures, 
owing to the particles of lime striving for combination 
with the carbonic acid gas from the exterior air. 


river frontage, thus widening the river here by about 80ft. 
The river frontage is about 736ft. in length, and part of it 
consists of a wharf on which a 25-ton crane will be erected. 
There will be another wharf on the west side of the works, 
and the old harbour of Renfrew will be increased in area 
from 2 to 4 acres, so as to provide for all the plant which will 
require accommodation at the works. A large hauling-up 
slip for hopper barges, and two smaller slips—one for steam 
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ferries and another for punts- The 


-are being constructed. 
main shops are contained in two blocks of buildings, one of | 
which, 340ft. by 140ft., comprises the engine shops, general 
stores, boiler shop, and smiths’ shop ; and the other, 150ft. 


by 120ft., the saw mill, joiners’ shop, patternmakers’, car- 
penvers’, and boat- builders’ shops. At Rothesay Dock, 
Clydebank— illustrated and described in Toe ENGINEER of 
April 26th last—the party also landed, and particularly 


inspected the dock wall and wagor sidings at the east end. 
‘he wall here will be completed in a few weeks’ time. The 
outer basin, and part of ;the inner basin, are in working 
order, two powerful coaling hoists and ten electric cranes, 
furnished with power from the Trust’s own power-house, being 
now installed. About 40 per cent. of the area is now under 
water, and the remainder of the dredging of the inner basin 
is being vigorously pushed forward. All through the in- 
spection the large party was under the guidance of Mr. T. R. 
Mackenzie, general manager of the Trust, and Mr. W. M. 
Alston, engineer-in-chief. 








A GERMAN SURVEYING SHIP. 


[ue Imperial German Navy in 1904 decided to replace the 
surveying ship Mowe, constructed in 1879, by a vessel more 
adapted to modern requirements, the construction of which 
at the beginning of 1905 was entrusted to the Weser Ship 
building Company of Bremen. 

The dimensions cf the ship are as follows :—Length 
between perpendiculars, 49°00 m.; maximum width on 
frames, 9°80 m.; height sideways, 6°42 m.; displacement, 
660 tons; draught, 20m. The vessel was constructed as 
an awning-deck ship, according to the German Lloyd Atlantic 
Service Regulations, from best German? shipbuilding steel. 


Eight water-tight transverse bulkheads, reaching from the | 


All the rooms have been furnished according to general 
marine regulations, except that the walls and furniture are 
made of wood, with a view to increasing the comfort of the 
ship, instead of being manufactured from iron, as in the case 
in‘ warships. 

In front of the rearmost deck house the crew’s galley is 
situated. The four front deck houses are used as com- 
mander’s room, steam steering gear room, room for ham- 
mocks, oilskins, and cleaning utensils. 

The ship is lighted by electricity, by means of a direct 
current dynamo cf 110 volts working pressure. In order to 
make the ship suitable for cold climates, all the working 
and dwelling cabins have been provided with steam heating 
appliances. 

For use in connection with surveying work two motor 
boats, 10 m. in length, are carried, which are the first 
motor boats ever added to any ship of the German Imperial 
Navy. There are further two whale boats and one dinghy 
on board. 

Double sun awnings, which at the same time act as a 
protection against rain, extend throughout the length of the 
ship. 

The machinery comprises two three-cylinder triple-expan- 
sion engines of an aggregate output of 350 indicated horse- 
power, which are designed to drive the ship at 104 knots. 
The shafts are made of wrought Siemens-Martin ingot 


steel. Outside the vessel the propeller shafts are supported 
by brackets. The manganese bronze propellers are 2:1 m. 
in diameter. 


The steam required for the engines is generated by two 
single-furnace cylindrical boilers, having a total grate surface 
of 3°6 square metres, and a heating surface of 120 square 
metres. The boilers are worked at a pressure of 160 lb. 
per square inch. 

The coal bunkers have an aggregate capacity of 150 tons. 
Half of the bunkers in the forward boiler-room are separated 
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SURVEYING SHIP PLANET UNDER CONSTRUCTION 


keel as far as the main deck, and a double bottom 800 mm. 
in height beneath the engine-room, have been provided to 
increase the safety of the vessel. The latter, as is usual in 
eennection with mercantile ships, has a round stern and a 
yacht-shaped stern-post, She is rigged as a schooner, the 
masts being of wood. A crow’s nest outlook is fitted to the 
foremast. 

As the ship was to be temporarily commissioned in the 
tropics, high and well ventilated rooms, well insulated from 
the outside steel hull, were provided. 

The captain’s rooms are situated in the stern end of the 
main deck, and they comprise a cabin, study, bedroom, bath 
and lavatory, and pantry, and the officers’ mess and officers’ 
cabin are adjacent. The crew’s quarters are in the fore part 
of the ship. In the bows there is a room separated by bulk- 
heads to serve as sick-bay, comprising two berths and a 
bathing outfit, in addition to any other necessary sick room 
utensils. 

Four rooms are set apart for four deck officers in the stern 
of the second deck, and a special mess reaching from side to 
side, while the fore part comprises a compartment, about 
5 m. in length, reserved for twenty non-commissioned 
officers. The remaining part of this deck is taken up by 
provision stores and cooling chambers, in addition to accom- 
modation for storing material. 





by bulkheads, to serve as petroleum stores, in which about 
sixty barrels of petroleum for the motor boats can be stored. 

At the trial run, which was carried out in November, 
1905, the ship gave satisfactory results in every respect, both 
the engines and boilers working well, while the ship’s hull 
was found to correspond to the requirements stipulated by 
the navy-office. The ship accordingly was immediately 
taken over by the navy, and, after being equipped at Wil- 
helmshaven, was transferred to Kiel, thence to perform trial 
runs in connection with the testing of the scientific instru- 
ments provided for meteorological and oceanographical 
research work. For investigating the higher strata of the 
atmosphere, kites and balloons have been provided. The 
kites, which are equipped with meteorographs and anemo- 
meters, are capable of rising to a height of about 5000 m., 
and are able to measure the atmospheric pressure, tempera- 
ture, moisture, and speed of wind, as well as to ascertain the 
direction of the wind. 

The balloons are used in connection with investigations of 
the higher atmospheric strata up to 14,000 m. Two 
balloons are tied together, carrying underneath a float, 
one of which, according to the height to be reached by the 
balloons, is filled with a greater amount of gas than the 
other. Ata given height this balloon will explode, and the 
other being unable by itself to carry the float and accessories, 


will drop to the earth, maintaining itself above water by 
means of the float for some time, until it is taken on board a 
boat. 

As regards the cceancgraphical work to be performed by 
the Planet, researches on the temperature and salt contents 
of the water, as well as on the condition and shape of the 
bottom of the sea, should be mentioned. Among other 
research work there should be mentioned stero-photogram- 
metrical records of the waves of the sea and the shape of the 
coasts. To this effect the vessel has been provided with 
two photo-theodolites placed on supports at a distance as 
great as possible on the upper deck. 

In order to test all the scientific instruments two runs 
were made from Kiel, one of which was confined to the 
western part of the Baltic. On this it was intended to test 
the balloons and kites. The other journey was directed 
through the Belt round Skagen, to the North Sea and back 
through the North S8ea-Baltic Canal, it being intended to 
sail up the Norwegian fjords having depths of up to 
800 m. in order there to test the sounding and water- 
raising apparatus. On this journey the sea-going qualities 
of the vessel were also tested. In the Great Belt and North 
Sea she had to struggle against heavy head winds, her sea- 
going capacities being found to be beyond any doubt. It was 
thought that the displacement of the ship might be too great in 

















BOW VIEW OF THE PLANET 


comparison to her draught, and that the power of the engine 
would be insufficient to steam against the sea. However, the 
ship was found to bé an entirely efficient sea-going vessel. 
The results obtained on both journeys with regard to the 
scientific instruments were likewise satisfactory. 

It still remained to test the photo-theodolites, which trials 
detained the vessel until the middle of January at Kiel, 
thence she sailed for her destination. 








LANCASHIRE AND YORKSHIRE COAL LOCO- 
MOTIVE. 


In cur two-page Supplement, which is included in this 
issue, we give an engraving of the working drawings of the 
latest coal locomotive on the Lancashire and Yorkshire Rail- 
way. This engine is of more than ordinary interest in that 
it is the thousandth locomotive constructed at the company’s 
works at Horwich. It has been built to the designs of the 
chief engineer, Mr. George Hughes, and is of the eight-wheel 
coupled compound coal type, eleven of which are already in 
service, and, we are informed, working quite satisfactorily. 
The engine possesses many features of interest, which were 
fully described in our last issue, when we gave an illustration 
of this locomotive and its special by-pass valve. It is, there- 
fore, unnecessary for us to recapitulate those features here, 
but the following chief dimensions will no doubt be of interest 
to our readers :— 

154in. by 26in. 


Cylinders— High-pressure 
22in. by 26in. 


es a 


Wheels... ... 4ft. 6in. diameter. 
Wheel-base ... 16ft. 4in. 

Centre of leading ‘to driving i 5ft. 114in. 

Centre of driving to intermediate ... 5ft. 2}in. 

Centre of intermediate to trailing ... 5ft. 24in. 


l4tons 4cwt. Sar. 
15 tons 13 ewt. 2qr. 
16tons Yewt. 1 qr. 


Weight loaded—Leading wheel 
Driving wheel 
Intermediate 





Trailing... l4tons S8ewt. 3qr. 
Total 60 tons 16 ewt. 1 qr. 
Boiler .. 4ft. 10in. diameter. 
Length between tube- i ates 15ft. 
Fire-box—Length ois 8ft. lin. 
Width 4ft. bors 
Height - sac «so Gl OgmE. 
Tubes—Number... . Of ea v5 
Outside diameter. see aa ai 
Heating surface—Tubes ... sc we «yy 
Fire-box 147ft 
Total ... 19lift. 
Fire-grate area .. ... oft. 
Eight-wheeled tender, loaded . 41 tons Yewt. 
Capacity of tank.. 4 3600 gallons. 
Quantity of coal.. 5 tons, 


The roads on this system are particularly severe, which 
necessitates powerful locomotives. These compounds daily 
haul loads as high as 800 tons over banks of 1 in 150, a per- 
formance which is very creditable. 
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NEW RACING LAUNCH. 


Tue little boat illustrated in the engraving was recently 
launched at the Beilvaire Works, near Nantes. It has been 
built to the designs of M. André Gambin by M. Beilvaire, 
with the assistance of M. Chauvelon, who have striven to 
produce a good racing launch of the torpedo-boat type—light 
and strong. The principal dimensions are—length over-all, 
17°90 m.; length along water line, 16 m.; breadth across 
deck, 1°60 m.; breadth at water line, 1°40m.; height from 
keel to deck, 1:34 m.; draught, 0:80 m. When in the water 
the launch has a neat appearance, and there is nothing which 
would lead one to suspect the peculiar construction at the 
keel. According to M. Chauvelon, the boat cannot capsize, 
unless, perhaps, when attempting to turn at a high speed. 
The propelling machinery consists of two sets of internal 
combustion engines, each capable of developing 60 indicated 
horse-power, and driving on to the same main shaft. There 
are four cylinders, and these are cast in pairs, the valves 
being arranged on both sides. Both accumulator and 
magneto ignition have been fitted. The boat is propelled by 
what the inventor calls a ‘‘ Typhonoide,’’ 80 cm. diameter. 


This is an apparatus designed to be placed at the fore end of | 


the boat, as shown in the engraving. 

It is claimed that as the typhonoide revolves at a high rate 
of speed it reduces the resistance in front of the boat—in 
fact, opening, as it were, a passage for the boat to passthrough. 
The state of equilibrium of the atmospheric and hydro- 
static pressures on the fore and aft ends of the boat is dis- 
turbed, and a kind of pneumatic suction being set up, the 
typhonoide, and with it the boat, is drawn along. This suc- 
tion lasts as long as the typhonoide rotates. The typhonoide 
is really nothing more than a centrifugal pump, the 
blades being so arranged that in combination with the 
motion of the launch they throw the water backwards along 
the sides of the boat. It consists of vanes attached toa 
central shaft. These vanes extend spirally from the apex of 
the shaft to the circumference, finally developing into a 
cylinder. 
from the engraving. Each vane has two faces, one being 


spiral in form, the convexity of which produces the centri- | 
The other is concave and spiral, and extends | 
from the apex of the first face and along and against the | 


fugal action. 


cylindrical face of the next vane. This face produces the 
suction action. The inventor is naturally very sanguine 
regarding the ultimate success of his invention, and he is 
said to have guaranteed a speed of 100 kiloms. per hour, 
or 54°5 knots. Two years ago some very interesting 
trials were made near Bordeaux by M. Gambin, with 
the object of demonstrating that higher speeds could be 
obtained with the typhoncide than with the screw. 
purpose he constructed two models, 2°40 m. in length, and 
propelled the typhonoide by clockwork, with the result thata 
speed of 60 kiloms. per hour was, it is said, attained—a speed 
which is approximately equal to 32°73 knots. 
further trials were conducted in Paris by the French Com- 
mittee of Study. In these trials the inventor’s object was to 
demonstrate the tractive power of his propeller, and the 
minimum power required by it to set large volumes and 
weights of water into motion. 
was used. 


propulsion. 
A naval engineer has given the following explanation of the 


phenomena which take place at the moment the typhonoide | 
‘*When the propeller is fully sub- | Fife nc sae J 
merged three phenomena occur simultaneously with the | of 756 fathoms (4534ft.) before the mountain limestone, which was 
forward motion of the propeller and of the boat which follows | 
t (ii.) The | 
equilibrium of atmospheric and hydrostatic pressures is | 


commences to rotate. 


initstrack. (i.) The centre of buoyancy is lowered. 
destroyed; and (iii.) a pneumatic suction is produced. It 
will be understood that the molecules of water moved from 
the centre outwards are immediately replaced by fresh ones, 


otherwise a vacuum would be produced. These molecules | 


having been transferred to the periphery, now act on the | Berge 
| working at a depth of more than three-quarters of a mile is 


| not yet within the region of practical 


surface of the boat and unite.”’ 

‘‘ But this is the property of the theory of all propellers 
tried till now, none of which have given a satisfactory effici- 
ency. The propeller made by M. Gambin is distinguished 


especially by the fact that the disposition of the six volutes | 
of the spiral of his propeller allows of the utilisation of all | 
I will not say that the | 


the motive power stored in the boat. 
front resistance is zero—though certain experimental pheno- 


mena encourage sanguine theoretical conclusions on the | 


The construction will be more readily gathered | 


For this | 


A propeller of 5 cm. diameter | 
It is said to have been proved that the typhonoide | 
gave a maximum speed with a power which is much below | 
that which would be required in the case of ordinary screw | 





part of the inventor—but whereas for boats of ordinary con- 
struction this resistance increases with the square or the 
N™ power of the speed, it is indisputable that with this 
invention the resistance remains constant, and therefore does 
not entail a large waste of power.’’ The same naval 
authority, after studying the various calculations submitted 
by the inventor, and the plan of the boat, said: ‘‘I agree 
with M. Gambin with regard to the calculations concerning 
the decomposition of the forces, briefly outlined by the 
inventor, and after a minute study of che boat Iam persuaded 
that the speed obtained will be higher than the 100 kiloms. 
per hour guaranteed by M. Gambin, if the motive power is 
really 100 indicated horse-power. There is more than 
@ new application in the invention—there is a new principle 
involved which will sound the death-knell of the old method 
of propulsion.’’ The invention appears to be ingenious, but 
we doubt whether it possesses all the merits conscientiously 
claimed for it by the inventor. 








LAUNCHES AND TRIAL TRIPS. 


RECOVERY, salvage steamer ; built to the order of Messrs. Fur- 
ness, Withy and Co., Limited ; dimensions, 127ft. in length ; trial 
trip, August 22nd. 

RYHOPE, steel screw steamer ; built by the Blyth Shipbuilding 
Company : to the order of Messrs. Furness, Withy and Co.; dimen- 
sions, 244ft. 6in. in length by 34ft. 6in. beam; engines, triple- 
expansion, 19in., 3lin., and 5lin, by 36in. stroke, pressure 180 lb. ; 
constructed by Messrs, Richardsons, Westgarth and Co., Limited ; 
trial trip, August 23rd. 

Worms, steel screwsteamer ; built by Swan, Hunter and Wigham 
Richardson, Limited; to the order of the Deutsch-Australische 
D.G., of Hamburg ; dimensions, 400ft. in length by 524ft. beam ; 


| tocarry nearly 7500 tons ; engines, triple-expansion ; constructed 


by the builders; launch, August 23rd. 

HELENA, steel screw steamer; built by Messrs. Craig, Taylor 
and Co.; dimensions, 291ft. by 38ft. din. by 20ft. 74in.; engines, 
triple-expansion, 19in., 3lin., 5lin. by 33in. stroke, pressure 180 Ib. ; 
constructed by the North-Eastern Marine Engineering Company ; 
launch, August 27th. 

CLAN Srnciatr, steel screw steamer; built by Messrs. Wm. 
Doxford and Sons ; to the order of the Clan Steamers, Limited ; 
to carry 8000 tons ; launch, August 27th. 

VRILLA, steel screw steamer ; built by Sir Raylton Dixon and 
Co., Limited ; to the order of the Adelaide Steamship Company ; 
dimensions, 286ft. by 40ft. 74in. by 20ft. ]lin.; tocarry 3300 tons ; 


| engines, triple-expansion, 20}in., 33in., 54in. by 3tin. stroke, 


pressure 180 lb.; constructed by Messrs. Richardsons and West- 
garth ; launch, August 28th. 

CatcuTTa, steel screw steamer; built by Messrs. Furness, 
Withy and Co.; to the order of Messrs. Nelson, Dorkin 
and Co., London; dimensions, 360ft. in length ; engines, triple- 
expansion, 24in., 39in., 66in. by 45in. stroke, pressure 180 lb.; 


| constructed by Messrs. Richardsons, Westgarth and Co.; launch, 


Last May August 28th. 


JEANARA, steel screw cargo steamer; built by Messrs: David 
and William Henderson ; to the order of Messrs. Maclay and 
McIntyre ; dimens ons, 400ft. by 50ft. by 28ft. 8in.; to carry 


| 4500 tons; engines, triple-expansion, 25in., 4lin., 67in. by 4ft. 


stroke, pressure 175 1b.; constructed by the builders ; launch, 
August 29th. 








Deer Coat BorgEs.—What is claimed to be the deepest coal 


| bore ever effected in Great Britain has just been completed by 


Thomson Brothers, Limited, Dunfermline, near Cameronbridge, 
Fifeshire. The bore in question reached the extraordinary depth 


the objective of the test, was reached. Incidentally it may be 
stated that the next known deepest bore was that sunk at Gil- 
merton by J. and R, Thomson, Dunfermline, at the instance of 
Mr. J. T. Forgie, partner of William Baird and Co., coalmasters, 
Gartsherrie, which reached a depth of about 500 fathoms. This 
bore, which measured Sin. at the surface, tapering to lfin. at 


| bottom, has been the means of thoroughly proving the existence of 


the lower coal measures in the east of Fife. Apropos of this and 
the still deeper bore now effected, it may be remarked that coal 


mining, but when 
pit shafts are deepening at the rate of 100 fathoms per decade 
it may be predicted that the day is not far distant when the seams 
now proven will be wrought. The Cameronbridge bore was sunk 
to the order cf Landale, Frew and Gemmell, mining engineers, 
Edinburgh and Glasgow, and at the instigation of the Scottish 
Geographical Society, which body has taken keen interest in the 
operations, an instrument is to be lowered with the view of record- 
ing the temperature at the bottom of the bore. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Expensive Coal. 


THE inflated state of the coal trade was the one topic of 
discussion on ’Change to-day—Thursday—in Birmingham.  'T'\e 
iron trade is being hit very hard, It takes all the heart out of the 
ironmasters, particularly the manufactured ironmasters, when they 
see fuel going up to present heights, with the foretold certainty cf 
yet higher rates. ‘he position of the pig iron makers is not <o 
bad since they have been getting big prices, but mill and fore 
proprietors are to be sincerely commiserated. 


Pig Iron Improved. 

There is still a considerable amount of caution apparent in 
the pig iron section, but improvement may be reported, and there 
was a certain amount of animation observable to-day, which sore 
traders were disposed to interpret as the beginnings of the autunin 
revivai. Contracts are reported to be more readily renewed than 
was the case a few weeks ago. There were expressions of opinion 
that before the end of the month a great deal more business wi)! 
come out. Inquiries to-day were opened by people with who 
little business has been done of late. Quotations ruled at 57s, for 
South Staffordshire common forge iron, 58s, 6d. to 60s. for part- 
mine, and 87s, 6d. to 923, 6d. for best all-mine. Northampton 
~hire iron was bought down to 57s,, but this was the bedrock price, 
and most of the producers preferred to hold any iron they have 
rather than seriously shade their quotations. Derbyshire fore 
sorts made 593, to 60s., and North Staffordshire 60s. to 62s. and 
- to 67s, 6d., the latter being the quotation for Messrs. Heath's 
No, 4. 


Manufactured Iron. 

The bar iron makers announce some promising inquiries. 
The weakness in the South Staffordshire common bar trade js 
apparent from the fact that, in face of the further advance in coal, 
though the business is barely remunerative at present rates, 110 
general levelling up of rates has been found possible. Merchant 
qualities make £7 5s. upwards, and the lower grades about £7 to 
£7 2s. 6d. North Staffordshire crown bars remain at £8, and 
marked bars at £9. No considerable change appears in connection 
with black sheets. Here and there a few more orders are reported, 
but these have not been sufticient to affect quotations beneficially. 
The galvanising sheet trade has received a fillip, some of the 
leading houses having now as many orders on their books as they 
are able to execute at the Association minimum of £13 17s. 6d. 
for 24 gauge, f.o.b. Liverpool. Shipping merchants are arranging 
a number of satisfactory indents on behalf of Australia, India, and 
South America, Black skeets are selling on the basis of £8 12s, 6d. 
for doubles, 


The Steel Trade. 

Though supplies of steel are coming to hand regularly from 
the Continent the offers of foreign steel are not such as to threaten 
serious competition with the home production. Bessemer biliets 
maintain their position at £6 2s. 6d. to £6 5s.; and Siemens make 
£6 5s. to £6 7s. 6d.; mild bars are offered at £7 15s. to £8 ; joists, 
£7 5s, to £7 7s. 6d.; angles at £7 5s. to £7 10s.; girder plates, £8 
to £8 5s.; and boiler plates, £9 2s. 6d. to £9 5s. 


Proposed International Tube Syndicate. 

The remarks in THE ENGINEER last week upon the sug- 
gested international syndicate in the wrought iron tube trade have 
attracted much attention from the Birmingham and Staffordshire 
iron tube makers. The managing director of one of the principal 
lap-welded tube firms in Birmingham, interviewed this week, 
pointed out that for years past British firms have very keenly felt 
the competition of German and American tube manufacturers, who 
who were cutting prices to almost a disastrous level in order to 
secure the trade, The greatest demand for the tubes in question 
comes from the over-sea mining centres, such as South Africa. 
Until comparatively recently British firms had it pretty well their 
own way there, but each year sees greater encroachments from the 
Germans and Americans, Still, the managing director inter 
viewed continued, this country controls over 80 per cent. of the 
tube trade of the world, ‘‘ though this lead bas been maintained at a 
very considerable sacrifice.”” The suggestion concerning the pro 
posed international syndicate may, said this authority, have been 
the outcome of a proposition which emanated from foreign firms 
that by mutual arrangements British firms should have the con 
trol of stated markets, into which the Germans and Americans 
should not enter, and vice versd. The fuct was at once appreciated 
by Birmingham and other tube makers that such a plan would 
seriously restrict the area of operation, and would mean a certain 
dead loss as far as British firms were concerned. 


Advance in Iron Tube Prices. 

This week the wrought iron tube makers of England and 
Scotland have issued a new standard gross price list of tubes and 
fittings, showing an advance in all sizes of tubes up to 2in. dia 
meter. The new list is to supersede one issued in 1899, which 
has continued ever since. The new list is the result of combined 
action amongst all the makers, and fittings are also raised, The 
list is subject to discounts, which as heretofore will be announced 
periodically, so as to regulate net selling prices. he largest sizes 
of tubes from 2in. to 6in. in diameter are reduced on the gross. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, September 4th. 
The Pig Iron Outlook. ; 

THIS subject continues to be discussed with great concern 
by those interested, and as there was a fair attendance on the 
Manchester Iron ’Change on Tuesday, considering the holidays in 
Lancashire, it formed a somewhat absorbing topic. In previous 
years there has been usually a revival of buying in October and 
November, and there are hopes that history may again repeat 
itself. Inquiries show that to some extent this will be justitied. 
Inquiries are better, especially for Scotch foundry iron, but holders 
have had to make some concessions to induce business. Generally 
the feeling is better all round. On the spot there is little doing in 
Lincolnshire, notwithstanding the official reduction of 2s, per ton, 
but even at the reduction there has been little demand on spot for 
this class of iron. Derbyshire, on the other hand, has been well 
in evidence, but there has been some irregularity in prices, varia- 
tions of 3s. per ton having been experienced in some instances. 
There is, however, a tendency to recovery. Staffordshire has 
shown very little variation, but even here firm orders could be 
placed at slightly less money than last month. The condition of 
the warrant market has not affected this centre to any great 
extent, but owing to fairly large shipments the tone of Cleveland 
bas improved during the past few days. Forge iron shows 
little or no change. 


Finished Iron. 
The increased price of fuel is causing some anxiety in this 
department, but we do not hear of any change in quotations at 
present. There is still a fair consumptive demand. 


Steel. 
There is some discussion anent the offers of German 


billets. At present, the balance of opinion is that there are only 
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odd lots on the market, It is certain that some makers have 
bought largely. Home makers, however, assert that they are well 
provided with orders, 


Copper. 
Both raw and manufactured are depressed, and buyers 
are falling off in most departments. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 64s. 6d.; Stafford- 
shire, 62s. to 62s. 6d.; Derbyshire, 633. 6d, to 64s,; Middlesbrough, 
open orands, 65s, 4d. to 65s. 10d. Scotch: Gartsherrie, 73s. 6d. ; 
Glengarnock, 723. 6d.; Eglinton, 70s, to 70s. 6d.; Dalmellington, 
69s, bd. to 70s., delivered Manchester, West Coast hematite, 
78s, Yd. to 78s. 6d.; East Coast ditto, 81s., both f.o.t. Scotch, 
delivered Heysham: Gartsherrie, 71s. 3d.; Glengarnock, 70s, 3d.; 
figlinton, 678. 9d. to 68s. 3d.; Dalmellington, 67s, 3d. to 67s, Yd. 
Delivered Preston: Gartsherrie, 72s. 6d.; Glengarnock, 71s. 6d.; 
Eglinton, 69s. to 69s. td.; Dalmellington, 68s. 6d. to 69s. 
Finished iron: Bars, £8; hoops, £8 7s, 6d.; sheets, £8 15s, to 
£9, Steel: Bars, £8 to £8 5s.; hoops, £8 7s. 6d.; sheets, £9 ; 
boiler plates, official, £9 zs. 6d.; plates for tank, girder, ana 
bridge work, £7 15s.; English biliets, £6 2s, 6d. to £6 5s.; 
foreign ditto, £5 12s, 6d. to £5 15s. Copper: Sheets, in quan- 
tity, £96 per ton ; small lots, 124d. per lb.; tough ingot, £83; 
best selected, £83 10s. per ton.; seamless copper tubes, 11{d.; 
seamless brass tubes, 94d.; condenser, 104d.; rolled brass, 5d.; 
brass wire, 8}d.; brass turning rods, 8d.; yeilow metal, Sd. per lb. 
Sheet lead, firm at £23 10s, per ton. English tin ingots, £168 
per ton. 


The Lancashire Coal Trade. 


Theattendance onthe Coal Exchange on Tuesday was larger 
than usual, and as this was the first meeting since the winter advance 
was declared, the position was discussed with great interest by mer- 
chants especially. There is, however, a perfect scramble for coal! of 
all kinds, and consumers have perforce to submit to the additional 
prices. ‘The position is somewnat complicated by the continued 
uemand for bunkering coal, which is steady. Otherwise local 
buyers would not be so eager. Best coal for domestic purposes, 
lis, td. to 16s, 6d.; seconds, 14s. 6d. to 15s.; common, 12s, 6d.; 
best burgy, 103. 8d. to 10s. 11d.; common furnave coal, 11s. 8d.; 
best slack, 9s, 6d, to 10s,; meaium, 9s, to 9s. 6d.; common, 8s, 6d. 


to 8s. 9d. at the pit. Coal for shipping purposes, screened, 14s, 3d. 
to lds.; unscreened, 13s, Jd, to 14s., aelivered Manchester Ship 
Canal. 


BARROW-IN-FURNESS, Wednesday. 
Hematites. 

The position of the hematite trade is remarkable. There 
is not much new business being done with America, and on con- 
tinental account there has lately been shown a weaker tone, while 
on home account a full demand is maintained. ‘There is, however, 
in several instances a disposition to place orders for forward 
delivery because of the prospects afforded of a greatly enhanced 
scale of prices, The increase in the price of coal and coke, and 
the threatened further increase, is giving some concern to makers 
ot iron, as they know that the increased cost of production will 
mean an advance in the price of iron. That will probably have 
the immediate effect of checking the demand foriron. The out- 
look at the moment is therefore one of uncertainty. Makers are 
well off for orders, and expect to remain well employed on the 
business already booked up to Christmas, It is reported on good 
authority that one or two of the furnaces at present in blast will be 
b«wn out shortly, and if the trade shoula become quieter no 
effort to keep up the present practically maximum rate of pro- 
duction will be attempted, but if there is need to maintain the 
present output, several furnaces which have been relined and 
repaired are ready to be blown in at the shortest notice. Makers 
continue to quote 803. 6d. net f.o.b. for mixed Bessemer numbers, 
and warrant iron remains at 78s. net cash sellers. Stocks are 
again lower on the week by 805 tons, and they now bulk at the 
very low tigure of 10,835 tons. ‘This is a very remarkable posi- 
tion, and is statistical evidence of the soundness of the business 
which has been done up to now. Special hematites are in very 
good demand, 


Steel. 


Some fairly large orders have been booked for rails and 
plates lately, as indications of higher prices are presenting them- 
selves. The rail mills are busy, and neavy sections are quoted at 
‘7 per ton net f.o.b, A good business has been done lately in 
un bars and steel sleepers tor use in hot climates. The shipbuilding 
material trade is better employed, and a fuller demand is expected. 
Heavy plates are quoted at £7 10s, net cash. Merchant steel is 
quiet, 


Shipbuilding and Engineering. 


_ ‘There are rumours of one or two small shipbuilding orders 
coming to hand, and some heavy orders are also expected. Engi- 
neers are very well employed, and have reason to anticipate a long 
period of activity. 


Shipping and Coal. 


The shipments of iron and steel from West Coast ports 
last week amounted to 22,164 tons—iron, 10,609 tons, and steel, 
11,555 tons—as against 12,566 tons in the corresponding week of 
last year—an increase of 9598 tons. The shipments of the year to 
date aggregate at 621,129 tons, as against 546,145 tons for the 
-orresponding period of 1906—an increase of 74,984 tons. The coal 
ind coke trades are buoyant. ‘The demand is very full, and prices 
are moving upwards at a rate which gives concern to large con- 
summers, Good steam coal is at 15s. per ton delivered, and coke is 
at about 30s., delivered at West Coast furnaces, Several makers 
are importing Welsh cuke, owing to the very high price of Durham 


sorts, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
The Trade Position. 


THE position of trade here remains much the same as 
reported last week. Immediate business is quite satisfactory, but 
there is still considerable uncertainty as to the future course of 
events, The slackening of orders is advantageous to the manu- 
facturer, in that it is causing weakness in some of the raw materials 
required, but any competition for orders is likely to bring down 
the price of tinished materials in full proportion. The coal trade 
continues brisk in nearly all departments, and the lighter trades 
are better employed than they have been for months. 


Belated and Inaccurate Reports. 


It is really difficult to find out what the exact condition of 
sheffield trade actually is. We referred last week to the belated 
announcements of the placing of warship orders for Brazil. Since 
writing then it has been widely stated that Messrs, Vickers, ons 
and Maxim have received orders for guns for the Italian navy, aud 
aie also engaged on new typesof heavy guns. The firm mentioned 
certainly has received orders for guns trom Italy, but so long ago 
that in another week or two the orders will be finished, while it is 
also true that they have, or have had, new types of heavy guns on 
hand, These latter were shown to the King on his visit to the 
company’s works two years ago! 


The Coal Trade. 


The advance in house coal we announced last week has 
duly come into operation, Plenty of notice was given of the 











intention of collieries and merchants to put up their prices, but 
strangely enough consumers took absolutely no notice of the 
opportunity given them of laying in stocks at the lower values ; 
instead they have waited for the rise to become operative, and are 
now bombarding the depts with their orders for urgent delivery. 
Future movements in this department are a matter of some 
uvcertainty. If the weather continues uncongenial, as at ; 2sent, 
further advances will not be long delayed. Advantage will 
probably be taken by the collieries of the coming into force 
of the increased wages ‘to miners to make another increase 
this month, and as the collier, with money in his pocket, 
is an independent individual, production will undoubtedly be 
artificially restricted as much as possible, thus tending to con- 
tinual hardening of prices. As far as the present demand goes, 
however, it cannot be denied that it has been to some extent 
brought about by sensational reports and forecasts in the half- 
penny newspapers, and the worst feature of it from the point of 
view of the consumer is that, when abnormal pressure is made for 
deliveries, some dealers are not above supplying inferior qualities at 
full rates, The steain coal trade is maintained by the rush with ship- 
ments to the Baltic. Exporters at the Humber have experienced 
the busiest Baltic season on record, and they could undoubtedly 
have acquired a still larger share of the business had there been 
facilities at the docks for dealing with the trade. As it is, some 
business from the Yorkshire coaltield has already been diverted to 
Middlesbrough. There is nochange in the position regarding loco- 
motive coal contracts for the railway companies. Neither side 
shows any inclination to give way. Colliery owners state they 
have so much business offering that they can afford to disregard 
the railway companies altogether. The railways, on the other 
hand, profess to be quite satisfied with the resuits obtained from 
the cheaper qualities of steam coal they have been buying ina 
hand-to-mouth fashion in South and Mid-Derbyshire. The feature 
of the next three or four months will undoubtedly be the demand 
for gas coal. Happy the consumers who made their full contracts 
two months ago, even at the high prices then ruling. 


Iron and Steel. 


There is nothing new to report under this head. The 
easier tendency of pig iron and hematite referred to last week is 
perhaps more noticeable, but apart from the decline of 2s. per tou 
in Lincolnshire No, 3 foundry then noted, there bas been no change 
in prices. Makers show unwillingness to give concessions, and any 
easier quotations offering come trom :aerchants who are accumu- 
lating some stocks, On the other hand, buyers are bolding off 
altogether, and business is restricted to absolute necessities. With 
regard to Lincolnshire No. 3 foundry, the present quotation is the 
same as that fixed in December last, which was the highest for last 
year, and other brands are consequently 2s. per ton higher than 
they were at any time in 1906. The most active manufacturing 
department here is still that for railway rolling stock material. 
Substantial orders continue to be booked for springs, axles, and 
tires from India and South America, and one of the home railway 
companies has placed a good order for steel rails. 


The Lighter Trades. 


Cutlery manufacturers are more optimistic than they have 
been for months. Country orders for table and pocket cutlery are 
most satisfactory, and there is a brisk demand for razors and 
scissors. Of the Colonies, Australia is a good customer at the 
present time, South African trade is disappointing. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

It is expected that business will be very brisk this month, 
as it is usually in September when consumers and merchants 
abroad are buying for autumn delivery in view of the winter’s 
requirements. But as yet very little has been done; there is, 
indeed, quite a lull, and prices have receded rather than increased 
—in fact, they are lower than anything that bas been reported 
since the third week in June, It 1s, however, the general opinion 
that the slackness in buying will be of short duration, aad it is 
considered almost certain that the deliveries will, during the next 
three months, be in excess of the production, as it has been for 
the last year and a-half, the difference between make and 
deliveries being obtained from the public stores, as the producers 
have no stocks on which to draw. Cleveland warrants have 
declined to 55s, 6d. cash buyers. No. 3 Cleveland pig iron has 
been sold at 50s, 3d., and No. 1 at 62s. 3d., while No. 4 foundry is 
at 55s. 9d., No. 4 forge at 55s. 3d., and mottled and white at 
54s. 9d. per ton. It 1s difficult to meet with a producer who has 
any No. 1 for sale, and there is now none to be had from the 
public stores, 


Hematite Pig Iron. 


It is very apparent now that a downward movement is in 
progress as far as regards prices of East Coast hematite pig iron, 
and somewhat keen competition is springing up with producers in 
other districts, for the same conditions prevail with them, and at 
last it is becoming necessary to endeavour to secure further orders. 
When makers began to seek for more contracts they found that 
no one would give the 81s. 6d. per ton that had been so iong the 
nominal price for mixed numbers, and now they can readuy be 
got for 8us, per ton ; indeed, merchants have done business this 
week at 79s. 9d., and even 79s. 6d. Producersare the more ready 
to reduce prices, seeing that unfavourable reports are given rela- 
tive to the shipbuilding industry ; that has a great intluence on 
the steel trade, and through it on the hematite iron business, The 
price is yet a good one, but it is to be borne in mind that the 
price of fuel is high, and is continuing to rise, Medium coke, 
which a short time ago was sold at 20s. 6d. per ton delivered at 
the Middlesbrough furnaces, is now quoted at 22s, 6d. per ton. 

Xelatively it is at present considerably dearer than pig iron. Rubio 
ore is at 21s. per ton c.i.f. Middlesbrough, and Gellivare ore has 
been reduced 1s. per ton, the qualities varying in price from 22s, 
to 26s. delivered at North-East Coast ports. 


Strike at Jarrow Furnaces. 


Strikes in the pig iron trade of the North-East of England 
are of very rare occurrence, the wages being regulated by sliding 
scale, and a joint committee of masters and men adjust any other 
matters that crop up. But a strike has been reported at the 
Jarrow works of Palmer’s Shipbuilding and Iron Company, 
Limited, which led to the damping down ot the five furnaces. ‘I'he 
cause of the dispute was the dismissal of a man for an alleged 
breach of the rules, and the men adopted this course to force their 
employers to reinstate their dismissed co-worker. The men did 
not deny that the latter had been guilty of the offence with which 
he was charged. In their action the strikers were not supported 
by their association, which ordered them to go back to work, and 
have their dispute settled by constitutional methods. Fora time, 
however, the strikers would not accept the advice of their organi- 
sation, but ultimately agreed to go back. But the employers 
before they would allow the men to do this claimed from them the 
sum of £2u0, partly to cover the expense which had been incurred 
in damping down furnaces, &c. That stipulation the men resisted, 
but ultimately they arranged to pay to the firm £150 compensa- 
tion for the uawarrantable action that had been taken. 


Decreasing Stocks of Pig Iron. 


Considering that the exports of pig iron from the Cleve- 
land district last month were the smallest that have been reported 
since last February, and 174 per cent. less than those of April last, 
which was the briskest shipping period on record, it might have 
been expected that there would have been an increase in stock 








during Angust, but that was not the case. Connal’s had to report 
a decrease of 34,029 tons, and at the close of the month held 
186,221 tons of Cleveland iron, as compared with 538,000 tons at 
the end of last year and 750,000 tons in the spring of last year. 
This year there has been an average decrease in their stock of 
44,00u tons per month. It is believed the quantity at the close of 
autumn wil] be short of 100,000 tons. The stock at August 31st 
consisted of 177,324 tons of No. 3 Cleveland pig iron and 8897 tons 
of No. 4 foundry. No other iron is now in the public stores, and 
makers ave very little stock indeed, especially of No. 3, which is 
most in request tor export. 


Pig Iron Exports from Cleveland. 


It is satisfactory to note that the exports of pig iron from 
the Cleveland district in August exceeded expectations, for the 
eighth month of the year is almost always a quieter time for ship- 
ments than in the previous four or five months. They were 25,0u0 
tons less than in May and June, and nearly 31,000 tons 
less than in April, while they were 9295 tons, or 64 per cent., 
less than in July. But still they were the best of any August on 
record ; the average shipment fur August in the last ten years has 
been 101,015 tons, but that average was last month exceeded by 
45,715 tons, or 45 per cent. Traders have thus reason to be satis- 
tied with the business they have been doing with consumers 
abroad. Not much was sent to North America, 17,291 tons being 
forwarded, as compared with 48,516 tons in June. A reduced 
quantity was also sent to Germany—36,876 tons, against 62,747 tons 
in July, and 52,156 tons in August last year. but to Italy, Bel- 
gium, Norway, Sweden, ard Scotland the exports were increased. 
Altogether in the last eight months Cleveland has exported 
1,229,254 tons of pig iron, as compared with 970,610 tons in 1906 
—the best previous year—and 638,010 tons in 1905. Of this Ger- 
many received 333,726 tons ; North America, 244,291 tons ; Scot- 
land, 276,386 tons ; and Italy, 90,108 tons. 


Manufactured Iron and Steel. 


The lull in the buying is continued, for as the tendency of 
prices is downward, consumers think it best to wait. Generally, 
however, producers are not yet prepared to reduce their quota- 
tions, as they are still fairly well off for orders. The increasing 
cost of coal operates against the easing of the prices of finished 
iron and steel, and if the rise is not checked scon, it will be a 
difficult thing for the manufacturers to make ends meet. Steel 
ship angles are at £7 2s, 6d.; steel ship-plates, at £7 10s.; steel 
boiler-piates, at £8 103.; steel joists, at £0 17s. 6d.; parallel pack- 
ing iron, at £6 15s.; iron ship-rivets, at £3 1Us.; common iron bars, 
at £8 ; steel sheets, singles, at £3 lus.; steel hoops, at £7 15s.—all 
less 24 per cent. f.o.t. Heavy steel rails can be bought at £6 10s. 
net f.o.b., but are generally quoted at £6 12s. 6d,; and cast iron 
chairs are at £4 23. 6d. net f.o.b. 


Shipbuilding and Engineering. 

The reports about shipbuilding in this district are not 
satisfactory, so far as merchant vessels are concerned, but the 
Tyne builders are doing well in securing orders for war vessels. 
As stated last week, there is no truth in the report that orders 
have been received from Russia by Sir W. G. Armstrong, Whit 
worth and Co., but they have in hand an order for two warships 
for brazil and two for the Argentine Government, These will 
have turbine engines supplied by Messrs. Vickers, Sons and 
Maxim. It is expected that orders for war vessels for Japan will 
be coming in, as the Government, it is said, intend increasing their 
navy at arate greater than the native yards can build. it has 
been arranged that the foundation stone of the new graving dock 
to be constructed near Southbank, Middlesbrough, by Smith’s 
Dock Company, shall be laid on October 22nd by the Lord 
Lieutenant of the North Riding of Yorkshire, Sir Hugh Bell. 


The Dale Memorial. 
Over £8000 has already been subscribed to the Sir Alfred 
Dale memorial fund, and it is hoped to raise at least £10,000. 
Though the final decision as to the application of the fund must 
be lett to the subscribers,it is hoped tnat it may be used for some 
educational purpose connected with the promotion of industrial 
peace, with which Sir David Dale identitiea himself, and to which 

he contributed so largely. 


Coal and Coke. 

The activity in the coal trade continues unprecedented, 
indeed the market is rapidly getting stronger, and prices are now 
the highest that have been reported since 1900. Tne rise is bring- 
ing the consumers forward very freely, and they find no little dithi- 
culty in getting all they neea. ‘The general impression is that 
cheaper coal will not be forthcoming for months, and in con- 
sequence there is quite a rush to buy. For best steam coal 16s. 9d., 
f.o.b, has now to be paid; for best gas coals, 16s.; for second- 
class gas, 15s.; for bunkers, 13s. 6d.; and for coking coal, 13s. 94. 
The Magona Steel Works have paid 22s. for 11,000 tons best gas 
coals, c.1.f., Porto Vichia, this month’s delivery ; and the Aalborg 
Gasworks have ordered 19,000 tons for October-March delivery, at 
a figure which leaves ls. f.o.b. Coke is becoming dearer because 
of the higher prices of coal, and 24s. f.c.b. is paid for foundry coke, 
with 22s, to 22s. 6d. for furnace coke, delivered at Middlesorough 
furnaces, Messrs. Boleckow, Vaughan and Co, have decided to 
erect another block of by-product ovens at Leasingthorne Colliery, 
and near the new Dean and Chapter Colliery they will establish 
works for the distiJation of tar produced by their by-product ovens. 
The Northumberland miners who have for yearsemphaticatly decided 
against joining the Miners’ National Feaeration, have just decided 
by 16,25U against 3613 in favour of such a proposal. An agitation 
is going on in Northumberland against the non-unionist miners, 
and this is likely to lead to trouble. The unionists are prepared 
to resort to drastic measures in order to force these non-unienists 
into line with themselves, even going so far as to enter upon 
strikes, 








NOTES FROM SCOTLAND. 


(from our own Correspondent.) 
General Condition of Trade. 

THE general trade outlook in Scotland is fairly satisfactory. 
At the same time there are indications of weakness in various 
departments, with a slackening of demand. There is less inquiry 
for our manufactures from abroad, and at the same time an 
increasing amount of competition both among home producers and 
with foreign makers. Costs of production are felt to be a heavy 
burden on a somewhat declining market, and this state of matters 
has been aggravated in the last few days by a further all-round 
increase in the price of coal. No doubt trade is still in some 
measure subject to holiday influences, and it may improve a 
little later, but the outlook at present is, to say the least, not 
altogether encouraging. 


The Warrant Market. 

There has been comparatively little doing in pig iron 
warrants since last report. At the moment there are few, 
if any, inducements to speculative business, and the transactions 
in warrants have been on a restricted scale. A small business is 
reported in Cleveland warrants at 50s. 6d. to 56s. 3d. cash, 56s. 7d. 
one month, and at 55s. 6d. to 55s. Yd. for delivery in three months. 
Scotch warrants are quoted nominally 64s. 6d. to 64s, 3d., and 
Cumberland hematite 78s. to 77s. 104d. per ton, 


Output and Stocks of Pig Iron. 
At the Dalmeliington Ironworks one furnace has been 
transferred from ordinary iron to hematite, and an additional 
There 


furnace has been put on hematite at Wishaw Ironworks, 
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are now forty-five furnaces making hematite, thirty-nine ordinary, 
and six basic iron, the tetal of ninety furnaces thus in operation in 
Scotland comparing with eighty-nine at this time last year. The 
stock of pig ironin Glasgow warrant stores has been reduced 123 
tons, and now amounts in the aggregate to only 1740 
tons. There is thus a prospect of the warrant stocks being soon 
altogether exhausted unless the condition of trade and state of 
prices should offer inducements to speculators to purchase and 
store iron for future sale. 


Peices of Makers’ Iron. 

There has been a further decrease of 6d. to 1s. per ton in 
the prices of Scotch makers’ pig iron. G.M.B., No. 1, is quoted 
at Glasgow 70s.; No 3, 67s.; Govan and Monkland, Nos. 1, 70s. 6d.; 
Nos. 3, 67s, 6d.; Carnbroe, No. 1, 72s.; No. 3, 67s.; Clyde, No. 1, 
74s. 6d.; No. 3, 69s. 6d.; Gartsherrie, No. 1, 75s. ; No. 3 70s.; 
Langloan, No. 1, 78s.; No. 3, 74s.; Summerlee and Calder, Nos. 1, 
78s., Nos, 3, 71s 6d. ; Coltness, No. 1, 903. ; No. 3, 74s.; Glen- 
garnock, at Ardrossan, No. 1, 75s.; No. 3, 70s. ; Eglinton, at 
Ardrossan or Troon, No. 1, 69s. 6d ; No. 3, 66s. 6d.; Dalmelling- 
ton, at Ayr, No. 1, 7ls.; No. 3, 66s. ; Shotts, at Leith, No. 1, 
74s. 6d ; No. 3, 7ls. 6d.; Carron, at Grangemouth, No. 1, 80s.; 

: No. 3, 72s. per ton, 


Pig Iron Sdipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 7463 tens, compared with 6347 in the correspond- 
ing week of 1906. To Canada, 1530 tons were despatched ; Italy, 
480; South America, 400; Australis, 375; India, 300; United 
States, 160 ; France, 130 ; Germany, 135; Holland, 110 ; Belgium, 
40; Spain and Portugal, 155; China and Japan, 300; other 
covntries, 41] ; the eoastwise shipments being 2937 tons, against 
2532 in the corresponding week. The arrivals of Cleveland pig iron 
at Grangemouth have been 11,369 tons, being 1032 tons less than 
in the corresponding week of last year. 


Finished Iron and Engineering. 

There is full employment in the malleable iron trade, with 
a large output of material. Buyers are purchasing in small quan- 
tity, and there is very little forward business to be obtained, as 
buyers are not inclined to place orders except at reductions in 
price, which makers are not at presentinclined to coneede. There 
is less foreign business offering, and competition threatens to 
become more severe. The foundry and engineering branches find 
orders more difficult toobtain. In marine engineering and boiler- 
making there is increasing competition. Locomo*ive engineers are 
weli employed. Tube m:kers have good foreign business in hand, 
and the discounts have been revised for home business, which is 
not by any means brisk at present. 


Restricted Output of Steel. 


The Scottish steel makers have recently held several 
meetings to consider the state of business and. prices. At their 
latest meeting in Glasgow a few days ago, the advisability of 
raising prices to meet the increased price of coal was considered. 
In view of the state of the demand, it was deemed inexpedient to 
advance prices just now. But in view of the scarcity of specifica- 
tions it was resolved to shut down one of the works in the 
meantime. 


The Clyde Shipbuilding Trade. 


During August the new tonnage launched amounted to 
53,165, compared with 49,525 in August of last year, and 58,055 in 
1905. The ou put of the eight months, the targest on record, is 
422.881 tons, against 415,911 in the corresponding period of 1906, 
and 314,097 in the preceding year. The new work placed during 
the month is estimated at about 82,000 tons, which is a quite 
satisfactory amount for the period, but it will be some time 
before the intiuence of it is felt in the various contributory 
branches. The great bulk of the work, outside the A7miralty 
orders, is for regular liners, there being an absence of orders for 
tramp vessels, which is accounted for by high prices of construc- 
tion and the unsatisfactory condition of the freight market. 


Further Advence in Coal Prices. 

The prices of coal have been further advanced all over 
Scotland, the rise being generally 1s. per ton, while for some 
special qualities it is as much as ls. 6d. Coals are now higher in 
price than they have been for many years, except in penods of 
crises, such as war demand and strikes of miners. Those engaged 
in the trade seem confident that coal prices will go still higher, 
and they generally base their opinion on the abnormal increase in 
the export trade. The aggregate shipménts of coal from the 
Scottish ports in the last eight months are 9,749,681 tons, 
showing an increase of 605,076 tons over the quantity 
despatched in the corresponding period of 1905 There 
have been indications of a slackening in the foreign demand 
in the last week or two, but it is impossible to say at present 
whether these are merely accidental or indicative of a general cur- 
tailment of business. The bearing of the increased price of coal 
ipon home industries threatens to be serious. Manufacturers find 
ihat they are unavle to obtain any corresponding incfease in 
prices ; indeed, prices of manufactured articles are declining, and 
orders are difficult to obtain even at the modified rates. The 
)pipion is pretty general that miners’ wages and coal prices are 
being forced up much too rapidly. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 
The House Coal Traae. 

THERE are complaints in Wales that no old-fashioned 
summer has been experienced, with cheap housecoal. Coalowners 
say that summer has not made much difference in their house coal 
trade, and of late the fair prices maintained in the summer months 
have not only hardened, but have advanced. Latest quotations are 
now touching 223., a distinct advance of 23 , and, with the winter 
prospect and coal forecast, a large addition to this is likely before 
the end of the year. One coalowner suggests 27s. before Christ- 
mas. Qne good result of the coal boom is te giyea spurt to 
secondary qualities, and thus relieve the run upon fest coals, 

The Coke Market. 

Statements are current in the district that the demand in 
various quarters is such that Wales will be greatly benefited by an 
increased demand for coke. For quality Welsh coke has jong 
maintained a high place, ranking in estimation fairly on a level 
with Darham coke. The latest quotations in Cardiff are 21s. to 
22s. for Lest furnace, 243, 6d, to 253, for ordinary foundry, and 
Yis. 61. to 303. for special. Loca! reyuirements are large, and, 
with outside, such as to suggest higher figures. Bargoed is to 
have increased coke make. 


Coal Activity at the Welsh Ports. 

In ail directions the demaud for coal is such as to keep 
collieries, railways, and ports in full action to meet requirements. 
Firmuess on ‘Change was the last report at Cardiff, improved 
demand at Newport, and satisfactory state at Swausea, the only 

lification being that. for prompt shipment business was a 
little quieter. Stems at Cardiff are full, sellers able to command 
their full prices, and a continuance of briskness is certain for some 
time tocome. My forecast about the Féderationists and defaulters 
has proved correct. Large numbers of colliers paid up. Last 
week notices were generally withdrawn Saturday, and the 
threatened general strike ayerted, - de = 


Latest Coal Quotations at Cardiff. 
Mid-week announcement on Change was as follows :—Best 
Cardiff large steam, 21s. 6d, to 22s. ; seconds, 19s. 6d. to 20s. 6d.; 
ordinary large steam, 18s. 6d. to 19s.; ordinary drys, 18s, to 
. .; best Monmouthshire black vein, 19s. to 19s. 3d.; 
Western Valleys, 18s. 6d. to 18s. 94.; Eastern Valleys, 15s. 6d. to 
16s, 6d.; best house coal, 2Is, 6d. to 22s.; seconds, 193, to 29s. 
No, 3 Rhondda, 20s, 6d. to 21s, 6d.; through, 16s. 9d. to 17s.; 
No. 3 smalls, 13s, 64. to 14s. No. 2 Rhondda, 15s 34. to 15s, 6d.; 
through, 13s. to 13s. 6d. No. 2 smalls, 11s, to lls. 6d.; bes: 
washed nuts, 15s. 3d. to 15s, 9d.; seconds, 14s, 6d. to 15s,; peas, 
13s, 6d. to 14s.; seconds, 13s. to 13s. 6d.; best small stea:n coal, 
13s, 6d. to 13s. ¥d.; seconds, 123. 6d. to 13s,; other kinds of 
small coal, including drys, lls. 6d. to 12s,; pitwood, 22s, to 
22s. 6d., firm ; patent fuel, 19s. 6d. to 20s. 6d., steady. 


The Anthracite Trade. 

At Swansea mid-week there was not so much pressure for 
supplies as of late, but the outlook is good, and no idea of a falling 
off is likely, Maltiog samples and rubbly culm are very buoyant. 
Latest quotations are:—Stavliyd hand-picked malting, 27s, to 
28s.; seconds, 2és. to 26s, 6d.; Swansea big vein, 27s, to 28s.; red 
vein, 17s. 6d. to 18s.; machine cobbles, 25s, to 26s.; nuts, 27s. 6d. 
to 30s.; peas, 14s, to 16s, 6d.; rubbly culm, 103. to 10s, 3d.; duff, 
63. 6d. to 6s. 9d. Other quotations: Best steam, 22s. 6d. to 
23s.; seconds, 20s. to 2ls.; ordinary la: bunker coal, 14s. 9d. to 
15s.; through bunker, 13s. 3d. to 13s. 6d.; small, 9s. 6d. to 10s. 6d. 
Bituminous ; No. 3 Rhondda, 20s. 9d. to 21s. 3d.; small, 13s, 9d. 
to lds, 3d. Patent fuel, 18s. to 19s. 


Guest, Keen and Co. and Ebbw Vale. 

A local contemporary gives currency to a rumour that the 
idee of amalgamation between these companies is being discussed. 
This may only be one of the results of the prospering of the 
former and the vigorous management which characterises the 
latter, and I simply note it as one of the topics of conversation in 
trade circles. It may at present be taken as an indication of the 
healthy state of the trade, 


The Iron and Steel Trades. 

Last week was a satisfactory one generally. At Swansea 
there was abundance of raw materia! to hand, and good results, 
smelting furnaces being very active. At Llanelly there is a steady 
run of business, and little fear is entertained of the coming dump- 
ing of American bars. Workington bars are coming in freely to 
the Welsh districts. At Ebbw Vale, Tredegar, Blaenavon, 
Cyfarthfa, and Dowlais, business is good, ‘and at the latter a fair 
averege of heavy rails is being turned out. One special feature 
continues in the buoyancy of steel sleepers for India; the 
State railway requirements are very important. The great 
undertaking at Dowlais goes on vigorously, At Swansea Metal 
Exchange this week the following quotations ruled :—Pig iron: 
Hematite, mixed numbers, 77s. 104d.; Middlesbrough, 56s. 2d.; 
Sectch, 64s. 3d4.; Welsh hematite, 85s, to 86s. Steel bars: 
Siemens and Bessemer, £6 5s, Steel rails, heavy, firm and 
unchanged. Iron ore, Cardiff or Newport: Rubio, 19s. 9d. to 
20s, 3d.; Almeria, 193. 64. to 19s, 9d. In the Liantrissant district 
the hematite resources are being developed. Iron ore supplies 
have been coming in freely, but there have been signs of slacken- 
ing and of changed bases of supply, such as Casu, Decido. One 
day no cargoes were reported, and last week Swansea received 
none, and only 1290 tons pig. Ebbw Vale received this week 2180 
tons ore from Bilhao and 1760 from Seville. Newport received 750 
tons steel bars from Harrington this week. 


Tin-plate. 

The shipment of tin-plates last week was limited to 
34.999 boxes, while the receipts from works totalled 79,965 boxes, 
Stocksare now 102,658 boxes. There isasteady demand from Japan, 
but American requirements have eased off a little. On the other 
hand, Russia is tiguriog more prominently, and for sheets and 
small circular discs there has been a good run. Trade healthy. 
Market quiet. Prices remain much about the same. Ordinary 
sheets, both Bessemer and Siemens, are at l4s. 9d.; ternes, 26s. 6d. 
Prices generally are maintained, but I note that makers are quot 
ing 15s. 3d. for ordinary boxes tin-plates, though the official 
quotation on ’Change is, as stated, 14s. 9d.; C.A. roofing sheets are 
£11 5s. to £11 10s.; big sheets for galvanising, £11 15s. Finished 
black plates, £11 5s. Galvanised sheets, 24 g., £14 to £14 2s. 6d. 
Block tin, £166 15s, Other quotations :—Swansea lead, £20. 
Spelter, £21 12s, 6d. Silver, 31,%,d. per oz. 


The Welsh Lead Trade. 

In a tour through the lead districts I find that deve- 
lopments are going on, and increased demand existing for labour. 
The requirements in this respect in the coal districts are such as to 
leave little surplus, and advertising is general. The great Van 
property is doing well. 


The Birmingham Watershed. 

Rhayader is at present a place of great resort, and for 
some time has been a touring ground for Americans and others, 
who are strong in their praise of the great success in engineer- 
ing and other respects. There was, states a local authority, some 
complaint prior to the thorough action of the filtering appliance, 
He the great industrial city is now as well circumstanced as the 

st. 


Iron Ore Deposits in Wales. 

Commenting npon the list given last week of sources for 
iron ore in various countries, a reader states that it should not be 
overlooked that for cold blast furnaces the store of native 
argillaceous ore in Wales is very abundanf. The ore is there, in 
close connection with the coal area: the problem is to produce it, 
and by appliance bring it up to the same level for use as hematite. 

Caution te Coalowners. ; 

Mr. B. Davies, a miners’ agent, warned coalowners this 
week at a meeting of colliers of ‘‘ undue inflation” of the price of 
coal,.as the inevitable result would be that buyers would withhold 
from making contracts, and they would have a glut on the market. 
Abnormal high prices would also penalise other industries, 








AMERICAN NOTES. 
(From our own Oorrespondent.) 
New York, August 28th. 

Contracts have just been closed at Pit'sburgh with the 
Imperial Railway of Japan for 40,000 tons of steel rails and con- 
siderable bridge material, involving an outlay of 1,800,000 dols, 
Negotiations are now pending for engines, rolling stock, and equip- 
ment which rumour states will result in an order amounting to 
some three million dollars. This business bas been hanging fire a 
long time, and in anticipation of securing it, more or less prepara- 
tion has been made forit. It is supposed, of course, that Bessemer 
steel rails will be made, as the Carnegie people are not yet pre- 
pared to furnish open-hearth rails in any such amounts, 

The pig iron market has not yet taken its long-threatened 
departure downward, but large and small consumers seem to be 
awaiting lower prices, Very little business is being done. The 
new furnace of the Cambria blast fu: remoyes the Cambria 
People from the market as buyers : amner to the extent of 
50,000 tons year. Supply,and demand of Bessemer is so 

sed that it is thought that product will decline to 





evenly oi 
20 dols. Basic has declined to 21 dols. without takers. The con- 


tract for 13,000 tons steel for the new steel 
given out. 

The Austrian Government endeavoured to place an order for 
200,000 tons anthracite coal, and the Italian Goverament for 
200,000 tons bituminous coal, but neither order could be ace “pted 
in view of the increased obligations of the producers of t}, 
coals with domestic customers. Coke is in good supply in ths 
Connelsville region, but deticient in one or two other localities, _ 

The car builders and bridge and railroad builders can be relied 
upon to be heavy buyers of material throughout the year. The 
present lull means nothing, as everything is sold up, and new 
enterprises are constantly being announced. 

Copperis weaker. Electrolytic sold at 17}, Lake is quoted at 18! 
but a dropis probable. Exports for the week ending August 22° 
2882 tons ; total since August Ist, 10,661 tons. Copper properties 
are being vigorously developed, and some promising mines are 
att-acting attention 

It is estimated that the shrinkage in Wall-street values of lead 
ing stocks atnount to over 3,000,000,000 dols. The public, in cou- 
sequence, is becoming a more active buyer of well-known securitics, 
The Federal policy of repression through the enforcement of the 
law will be vigorously pushed. 


p-ers has been finally 





CATALOGUES, 


Tue Corron PowpkER Company, Limited, 32, Queen Victoria 
street, E.C.—A concise little pamphlet describing Hall’s patent 
improved hand-thrown shrapnell grenade, 

WILLIAM GoAD AND Co., 51, Bishopsgate-street Within. A 
catalogue concerning first-aid fire appliances, including hand 
pumps, chemical fire extinguishers, fire escapes, &c. 

HENRY BALFoUR AND Co., 47, Victoria-street, 8.W.—-A small 
pamphlet concerning the Taylor concrete mixers. Besides 
describing and illustrating these mixers yery fully, the pamphlet 
also contains a latge number of testimonials, 

Epmoyp Coignet, 20, Victoria-street, London, 8.W. The 
circular which we have received from this firm deals with the 
Coignet system of armoured conerete, and illustrates and describe: 
a number of buildings constructed on this system. 

THE SHEFFIELD ENGINEERS, Limited, Cambridge-street, Shef 
field. — The three leatlets received from this firm deseri! 
‘Sheffield ” plummer blocks with cast iron swivel bearings, the 
‘Simplex’ oil economiser pump, and the ‘‘ Hercules ” wood-split 
pulley. 

Buck AND HickMAN, 244, Whitechapel-road, London, E.— A 
small pamphlet dealing with milling cutters. We understand that 
these cutters are raanufactured from ‘‘ Browne and Sharpe ” hig 
speed steel. The pamphlet contains particulars and prices of 
numerous different sizes and patterns of cutters, 

PINCHING AND WALTON, 652, Cannon-street. — A pamphlet 
describing this firm’s new system of drying machines. These 
machines, we understand, are being largely used for drying whit: 
lead, furnace slag, &c., and they have rec2ntly been applied to th: 
drying of sewage sludge with very satisfactory results, 

THE SILVERTOWN OIL SrorAGE Company (agents, H. | 
Whitting and W. W. White, Temple Bar House, Fleet-street 
London, E.C.).—A circular dealing with variolis oils for insulating 
purposes, giving curves showing the results of high-pressure test< 
carried out on four different kinds of oils, These curves show 
that in one instance 16,800 volts were required to produce a spark 
through an oil gap of ‘in. 

Tus CONSOLIDATED PNEUMATIC 
Bridge-street, Westminster, 5. W.—A catalogue received from this 
firm deals with numerous kiads of pneumatic tools, Besides illu 
trating and describing these tools very thoroughly, directions for 
using, taking to pieces, oiling and cleaning are also given. The 
latter part of the catalogue is devoted to spare parts, The various 
details of the tools are illustrated, and each part is numbered and 
named, so that difficulty in ordering spare parts is reduced to a 
minimum. 

Tak CentrRat Marine Engine Works, West Hartlepool.—-We 
have received Saction 6 of this firm’s general catalogue, which 
deals with forgings and stampings. The first part of this 
section is devoted to heavy forgings, such as keel bars, stern bars, 
davits, tiller heads, paddle shafts, and brackets, &s. The second 
peaseee with smalier drop forgings and stampings of numerous 
<inds in steel, iron, copper, Muntz metal, ni-kel steel, and 
aluminium. At the end of the book there is a price list of drop 
forgings in wrought iron. There are many illustrations, and the 
printing and binding is admirably done. 

THe BrivisHh ALUMINIUM Company, Limited, 109, Victoria 
street, S.W.—We have received a very useful table from this firm 
giving particulars of aluminium electrical conductors. Given the 
size of the cable in square inches or square centimetres, the 
approximate weight per 1000 yards and the weight per mile can 
quickly be found, also the current-carrying capacity and the 
approximate resistance per 1000 yards or per mile. The table i- 
printed on paper suitable for pasting on a sheet of tin or zine, so 
that it may be protected with a coat of varnish. Electrical engi 
neers who are interested in aluminium conductors will undoubted!) 
welcoine a table of this description. 


Toot Company, Limited, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THOMAS CRAPPER AND Co,, Limited, announce that on and after 
October Ist their address will be 120, King’s-road, Chelsea, 5. W. 

WE are asked to state that Mr. J. A. McLay, assistant turbine 
sales inanager of the British Westinghouse Electric and Manufac 
turing Company, Limited, has been appointed agent in Great 
Britain of the Société Anonyme Westinghouse, Le Havre, for the 
Leblanc condensing apparatus. He will take up his new duties 
at once at his London address, 2, Norfolk-street, Strand. 

Mr. GrorGe F, Mi.ngs, of 62, London-wall, informs us that hi- 
agreement with the United Electric Car Company, Limited, 
Preston, as their representative in London, having been concluded 
on the 3lst May last, he has made an arrangement with G. CU. 
Milnes, Voss and Co., Limited, car builders, Birkenhead, to repre 
sent that company in London on and after the lst September 
next. 

Messrs. StEBE, GORMAN AND Co., submarine engineers, 157, 
Westminster Bridge-road, inform us that they have a large 
experimental diving tank which may be used on payment ot a 
small fee by engineers desirous of becoining conversant with the 
working of the diving apparatus before diving in open water. The 
firm having often been asked by eivil engineers, who in the coursc 
of their professional duties have been called upon to examine 
under-water work to give then facilities for making a few pre 
liminary descents in their experimental tank, it has now been 
decided to place the tank, together with diving apparatus and 
necessary assistance, at the disposal of all engineers desirous ol 
gaining experience of this description. 








Contracts —We are informed that Messrs, George Cradock and 
Co., of Wakefield, have received a further order ftom the Glasgow 
and District Subway Company for one of their specially made 
tramway cables to work the company’s line. This rope is 36,300ft. 
long, 14in. diameter, and weighs approximately 57 to 60 tons, and 
is claimed to be the heaviest rope in one piece that is working any 





cable traunway system. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 
Rheinland-Westphalia. 


THERE is no change in the condition of the iron and steel 
industry. A sluggish sort of trade is done in many departments, 
but there are still some branches that can boast of being briskly 
occupied and well supplied with orders. In pig iron a healthy 
business continues *o be transacted, production going into 
immediate consumption ; the present quotations will rule till the 
end of the year, in spite of what has been said to the contrary. 
Consi mers in semi-finished steel are placing orders freely for the 
last quarter of the year. In railway material a brisk business is 
done, and contracts of weight have been booked which make up 
for the poor trade in girders that is so justly complained of. A 
decrease in the demand must be reported from the bar trade, 
which is getting more languid from week to week ; bars in basic 
are specially dull, and can only be disposed of at very low prices. 
Iron bars are in somewhat better request, but it is doubtful 
whether the price of M. 170 p.t. for rivet iron can be maintained. 
The position of the plate market, too, is unsatisfactory. The 
sheet mills, beginning to be very hard up for fresh work, are 
willing to take in orders at very low prices, and the former quota 
tions are but with difficulty maintained. The orders coming in 
for heavy plates are hardly sufficient to keep the mills in satisfac- 
tory employment, 


Fair Trade in the Siegerland, 

A little more life is reported to be stirring in the principal 
departments of the Siegerland iron industry. taw material con- 
tinues very firm in price, but for some sorts of finished iron a 
decrease in quotations could be perceived, 


Steady Business in Silesia. 

There is no change to report in the Silesian trade, the 
general position of the iron and steel industry being satisfactory, 
even though some establishments report a slackening off in demand. 
Employment is well maintained for the present by contracts 
formerly booked, and here and there fresh orders have been 
obtained too, Prices have not met with a change since last 
month, 


Coal and Coke in Germany. 


The firm tendency of the Silesian coal market is shown by 
the advances in price lately reported. According to the Si/esian 
(ioccte a meeting of the representatives of the principal private 
collieries has recently taken place, and a rise of M, 0-60 and 
M, 1-20 p.t. has been resolved upon for house coal. Also engine 
fuel is to be raised from January to April of next year. ‘The out- 
put of cecal has been considerably augmented in the Khenish- 
Westphalian district, and consumers find less difficulty in covering 
their demand, During the first two weeks in August 20,000 
to 23,000 wagons per day were delivered in the Ruhr district. 
Coke is in excellent demand at very firm prices. 


Austria-Hungary. 

A little more animation has been felt during the last two weeks 
in the girder trade, owing to increasing life in the building depart- 
ment ; even plates have partially lost their former weakness, and 
a month is being asked for delivery now ; in Hungary even six 
months are reported to be stipulated for. The strike of the nail 
smiths in Pilsen has further extended, one thousand men being on 
strike now. The strike is expected to be of some duration. ‘The 
position of the Austro-Hungarian coal market is firmer than ever. 
Coalowners, dreading a strike, or, at least, troubles among their 
men, have been reserving large lots to fill their stores, and con 
sumers have been but irregularly supplied on account of that. 


Iron and Steel in Belgium. 

Pretty good accounts bave been given of the Belgian iro® 
market. Business all round is regular, and a steady tone prevails, 
but there is not much animation felt, and forward orders are 
scarce. A lack of enterprising spirit accounts for the small num- 
ber of contracts given out. Coal and coke are in excellent 
demand, 


The French Iron Industry. 

If some branches have been just a trifle less actively 
employed now than in the beginning of the present quarter, this is 
regarded merely as a passing quietness of but little importance, 
such as has been frequently noticed in summer ; the majority of 
the iron and stesl-prodecing establishments are briskly and regu- 
larly occupied, and numerous orders come in to keep the books 
well filled. Quotations have not altered. Basis price for mer- 
chant bars is firm at 200f. p.t.; for small orders 215f. p.t. is 
taken for merchant iron, and 225f. p.t. for merchant steel, The 
wagon and locomotive department and the ironfoundries are the 
branches most favourably situated at present. An unwonted 
briskness is reported to exist in the motor car branch, All descrip- 
tions of fuel meet with very strong request on the French coal 
market, quotations being the same as before. 


Russian Iron Exported to Germany. 


__.. German firms are reported to have placed orders for 
75,000 pud of plates with the Sosnowice Metal Works, at the 
export price of 1-10 roubles per pud, 








NAVAL ENGINEER APPOINTMENTS. 
THe following appointments have been made at the Ad- 


tairalty :— 

Engineer Captain.G, Elbrow, to the Euryalus, additional, for 
duty on staff of Rear-Admiral. 

Engineer Commanders.—W. A. J. Davies, to the Cormorant, 
additional, as first assistant to chief engineer, Gibraltar Yard, and 
'. C, Morris, to the Assistance; W. M. Wbhayman to the Arro- 
gant, W. Wright to the Isis, W. Edwards to the Euryalus, and 
R. W. Toman to the Argonaut, on recommissioning ; W. Brown, 
( 8. Holgate, and A. Whitmarsh, to the Victory, additional, 
\. D. Larg, H. Little, and J. W. Steil, to the Victory, lent, all 
for oil fuel course ; and S. M. B, Laverne, to the Blake, for the 
Bullfinch, reappointed, on recommissioning, 

Hagineer Lieutenants.—T, H. Soper, to the Blake, additional, 
for the Lively, and D, E. Duke, to the Pembroke, additional, for 
charge of stores; T, P. Jackson, to the Hebe; T. M. David and 
G. W. Le Page, to the Arrogant ; F. C. Fisher, H. V. Gaud (to 
assist engineer captain), H. W. Couch and A. E. Waters, to the 
Kuryalus, on recommissioning ; J. W. Alexander and R. G. King, 
to the Argonaut, on recommissioning ; C. E. M. Re, to the Orion, 
additional, for the Mallard, on recommissioning ; EK. V. Waud, to 
the Sappho; V. A, A. Ter Veen, to the Actwon, additional, for 
Shoerness torpedo boat flotilla; and C. de F, Messervy, to the 
Hlecla, for the Usk. 

I ogineer Sub-Lieutenant.—G. J, B. Barry, to the Euryalus, on 
recommissioning, 











Tur Admiralty have sanctioned a dangerous employ- 
ment allowance being paid to men engaged in examining and 
repairing overhead shafting in machine shops, when the occasional 
employment of workmen in dangerous situations on temporary 
stages, more than 20ft. above the ground or other safe level, is 
considered necessary. As the oiling of overhead shafting is 


usually performed by a man regularly detailed for the work, 
en employment allowance is not to be paid for such 





BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.I.Mech. E. 


When an i tion ie icated from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the adverti tof the pt of the complet 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 














STEAM ENGINES AND BOILERS. 


1367. January 18th, 1907.—IMPROVEMENTS IN CompoUND STEAM 
ENGINES, Frederick W. Tannett-Walker, Hunslet, Leeds. 

The object of this invention is to improve the economy of steam 
engines, 'T'wo low-pressure cylinders are provided, one being of ap- 
proximately the same size as the high-pressure cylinder, and baving 
its piston fixed to the same rod, whilst the other is larger, and has its 
piston-rod connected to a crank, say, at right angles to the other 
crank, ‘There are four figures, Fig. 3 is a part-sectional plan ; a 
is the high-pressure cylinder; and ) and c¢ are respectively the 
small and large low-pressure cylinders. The cylindera is supplied 
with steam by the main steam pipe d, and the cylinders / and ¢ are 
supplied with steam from the cylinder « by the exhaust pipe ¢ and 
the branch pipes -. The pistons a!)! in the cylinders «/ are 
fixed to the same rod /, which is connected by the rod y to the 
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crank /! on the shaft /, and the rod / of the piston «! in tho cylin 

der « is connected by the rod / to the crank /? on thejshaft /., which 

is at right angles to the crank /! ; /m and /! m! are the rods work- 
ing the ordinary slide and expansion valves of the cylinders «, / and 

If these valves are set to cut off at midway of the stroke of 
each piston, then the working is as follows :—During the first half- 
stroke of the piston a!, steam is admitted to one—say the right- 
hand—-side of it by the pipe ¢, and steam is exhausted from the 
other side of it into the right-hand end of the cylinder /, the 
left-hand end of the cylinder / being open to the exhaust. Stea:n 
is expanding in the left-hand end of the cylinder ¢, the right hand 
end being open to the exhaust. At the completion of, the half- 
stroke steam is cut off from the right-hand ends of the cylinders « 
and 6, the steam already in these ends commencing to expand. 

The exhaust steam from the left-hand end of the cylinder u now 

passes to the right-hand end of the cylinder c, the left-hand ends 

of the cylinders and ¢ being open to the exhaust.—Angust 7th, 

1907. 

24,304. November 5th, 1906.—IMPROVEMENTS IN INJECTORS, 
James C. Metcalfe and Richard D. Metcalfe, both of Sheen 
Bank, Lord-street, Fallowfield, Lancs. 

This invention relates to combination and other injectors. Its 

object is to make the injector automatic and capable of handling 

hotter feed water. There are three figures. Fig. 1 is a part 
sectional elevation ; « is the forcing steam nozzle of the injector, } 
the lifting steam nozzle, and « the combining nozzle. The overflow 
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valves (/ + of the compartments fy communicate with a common 
overtiow passage, as/. The movement of the overflow valve d_is 
controlled by the plunger ¢ through the medium of the lever j, the 
plunger / being acted on by the pressure in the delivery chamber 
k of the injector. When the combining nozzle has three slots or 
gaps, the first slot m is in a separate compartment g, having a free 
or uncontrolled overflow valre ¢. Such valve may be in direct 
communication with the atmosphere, or may communicate with the 
overflow chamber / provided for the other slots or gaps.— August 
7th, 1907. 


GAS PRODUCERS. 


24,144. October 30th, 1906.—IMPROVEMENTS IN AMMONIA RE- 
COVERY GAS PLANTS, William J. Crossley, of Crossley Brothers, 
Limited, Openshaw, Manchester ; and Thomas Rigby, 23, The 
Square, Fairfield, Manchester. at eth 

This invention has for its object improvements in producer gas 
plants designed with a view to recovering ammonia. The object 
of this invention is to simplify the process, and instead of recover- 
ing the latent heat of the water vapour separately and the 
ammonia separately, to combine the operations. There are two 
figures. Fig. 1 is an elevation of the general arrangement of the 
apparatus, In operation the gas, after leaving the gas producers 
and air-superheating apparatus, enters the washer at a, and, pass- 
ing into the first compartment, meets the spray raised by the 
paddle in this compartment, and as it passes on, as shown by 
the arrows, into each successive compartment, it meets the spray 
raised by the paddles in each compartment, finally leaviog the 
washer at), Thetemperaturein each compartment varies, the liquor 
flowing along the bottom of the washer in the opposite direction 
to the gas. The heated liquor ieaves the washer by means of the 
sealed pipe d, and enters the hotwell e, suitably arranged with 





baffles gy. The pump / is arranged to pump the liquor up a pipe f 


from the hotwell to the top of an air-saturating tower /, from 
whence it is distributed uniformly down checker work /, with 
which the tower is packed, Air from the blower m enters the air 
tower at x, and is blown through the checker work in the opposite 
direction to the down-coming circulating liquor, and leaves the top 
of the air-saturating tower / saturated with water vapour. The 
circulating sulphate liquor leaves the foot of the air-saturating 
tower considerably lower in temperature, and passes into the 
battle-box p, from whence it flows by gravity along the pipe « back 
to the cool end of the washer to be again circulated, and so on 
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continuously. The extent and cost of the apparatus required 
under this system are considerably reduced, as an ammonia- 
absorbing chamber or acid tower and gas-cooling tower with their 
pumps and complicated connections, as commonly used, are dis- 
pensed with, and only one set of pumps, one washer, and one air- 
saturating tower are necessary. In practice, any ammonia con- 
tained in the tar or other impurities brought down in the washer 
is absorbed by the sulphate liquor, so that practically all the 
ammonia contained in the gas is recovered and converted into 
sulphate of ammonia.—A "gust 74/, 1907. 


INTERNAL COMBUSTION ENGINES. 


24,564. November 2o4d, 1906.—IMPROVEMENTS IN INTERNAL- 
COMBUSTION ENGINES, David Roberts and Charles James, both 
of Spittlegate Ironworks, Grantham. 

This invention relates to internal-combustion engines of the 
trunk piston, single or multi-cylinder, vertical enclosed type. 
There are three figures. Fig. 1 is a cross sectional elevation of a 
multi-cylindered vertical engine ; « is the bed-plate of the engine ; 
b is the casing ; ¢ are the cylinders ; ¢ is the crank shaft ; fare the 
connecting-rods, and g are the pistons of the engine ; / are the 
diaphragms separating the upper part / from the lower part j of 
the crank chamber, and é ere the slots closed by sliding plates / ; 
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Fig.1. 


m is the pipe, by which the dirty oil from each piston y, which 
collects in the space or well x, is conveyed to the outside of the 
crank chamber, and o is a lip provided round the sliding plate /, 
this lip being adapted to trap any oil which may work by the 
plates. Such oil is returned to the lower part of the crank 
chamber by the pipe p. The pipes m and » may be fitted with 
valves, which open on the downward stroke of the piston, to allow 
the oil to pass out, and close on the upward stroke to prevent its 
being drawn back ; 7 are the inlets and r the outlets at the upper 
part ¢ of the crank chamber for purposes of ventilation, both 
inlets and outlets being fitted with valves, such as the spring- 
oaded disc valves 7} and r! shown. The inlet valves 7! open 
inwardly, so as to admit fresh air on the up strokes of the pistons, 
this air being forced out again on the down strokes of the pistons 
through the outlet valves r1.—Angust 7th, 1907. 


17,975. August 10th, 1906.—IMPROVEMENTS RELATING TO INTERNAL 
COMBUSTION ENGINES, George Westinghouse, Westinghouse Build- 
ing, Pittsburg, Pennsylvania, U.S A., and Eugéne Boszormeny?, 
23, Rue Béranger, Le Havre, France. 

This invention relates to internal combustion engines, and has 
for its object to improve the efficiency of such engines, and to 
increase the output, which car’ be obtained from an engine, with- 
out proportionate increase in the weight. According to this 
invention a charge of explosive mixture, corresponding to the dis- 
placement of the pistons of both cylinders, is, when ignited, first 
caused to act on the piston of one cylinder, and subsequently the 
expanding gases are permitted to act on the pistons of both 
cylinders. There are four figures. Fig. 4 is a vertical section 

rough a cylinder. The cylinder 1 has two different diameters in 
which reciprocates the differential piston 2. The communication 
between the explosion chamber 8 and the low-pressure cylinder by 
way of the passage or passages 9 is controlled by a back-pressure 
valve 15. One or more ports 16 are formed in the wall of the 
high-pressure cylinder opening into the passage or passages 9, so 
that communication between the two cylinders is controlled by the 
face 5 of the high-pressure piston. The cycle is as follows :— 

Daring the first stroke the mixture is drawn into the explosion 

chamber 8 and high-pressure cylinder until the ports 16 are un- 

covered by the face 5 of the piston, whereupon the mixture is also 
drawn into the low-pressure cylinder, so that, at the end of the 
down stroke, both cylinders are filled with mixture, and the inlet 
valve is closed. During the second stroke the piston rises, and 
the mixture is compressed into the explosion chamber 8, passage 
or passages 9, and the clearance space above the face 6 of the 
piston. During the third stroke the mixture in the explosion 
chamber $ is ignited in the usual manner, the resulting pressure 
closing the back-pressure valye 15. During the downward stroke 
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of the piston the ports 16 are uncovered, thus permitting the 
ignited gases above the face 5 of the piston to ignite the mixture 
in the passages 9, so that a second explosion takes effect in the 
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Fig.4. 


Jow-pressure cylinder upon the face 6 of the piston.—aAl wgust 7th, 
1907. 


25,081. November 7th, 1906.—IMPROVED METHOD oF STARTING 
ExpLosiON Motors, Dainler Motor:en Gesellschaft, Unterturk- 

Hivheem, near Stuttgart, Ge rmany.— Date under International Con- 
ve ution, November 9th, 1905. 

This invention relates to an improved method of starting that 
type of explosion motor, which has four or more cylinders—for 
instance, such as are used for boats, and in which air, specially 
compressed during the working of the motor by a small com- 
pressor, has hitherto been used directly as the starting medium. 
In this invention the air compressed during the working of the 
motor is not used as a pressure medium, but for the production of 
an explosive air and gas mixture, which is ignited in each cylinder 
by an electric current generated by an inductor or battery, and by 
the aid of circuit-closing strips on the governor shaft, when the 
respective piston of each cylinder is approximately in its middle 
position. Ina four-cylinder motor the explosive air and gas mix- 
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ture is simultaneously injected into all four cylinders, ard after- 
wards the inductor set in operation by hand or the battery closed. 
One of the cranks belonging to the fuur cylinders, or one of the 
cylinders, is approximately in a middle stroke position advan- 
tageous for starting, so that the respective circuit-closing strip on 
the governor shaft conveys the ignition current to the cylinder, 
and will cause the first explosion therein to take place, ‘There is 
one figure. a is the receiver and } is a diffusion apparatus 
arranged in a benzine vessel c, the compressed air being conveyed 
from the receiver through the vessel into the gas pipe x, which 
feeds all the four cylinders m. The inductor f to be operated by 
hand is separately connected with the circuit-closing strips on the 
governor shaft ¢, while all the strips are connected together, and 
each separately with one of the cylinders. The circuit-closing 
strips i are so arranged on the governor shaft ¢, that the current 
is not conveyed from the inductor to the ignition apparatus, until 
the piston p is in its most advantageous position for starting—that is 
to say, a little above the middle position. The circuit-closing 
strips / are thus placed in relation to each other in accordance 
with the position of the cranks on the motor shaft.—August 7th, 
1907, 


PUMPS. 


2),355. September 13th, 1906.—IMPROVEMENTs IN AIR PUMPS, 
Donald B, Morison, Hartlepool Engine Works, Hartlepool. 

This invention relates to air pumps of the valveless bucket type 
adapted to work in conjunction with steam condensers for the 
production of vacuum, and in which discharge of the contents of 
the working cylinder takes place at the end of one stroke, and in 
which at the end of the down stroke—or the reverse stroke—the 
contents of the lower end of the pump, or parts of them, are 
forced through an annular valveless passage and through a port or 
ports in the cylinder walls into the space above the bucket. The 
object of this invention is to obtain from such pumps an increased 
air-rarefying effect in the condenser with relatively reduced 
expenditure of pump power. There are seven figures. Fig. 1 is 
an axial section of a vertical type air pump ; « is the pump casing, 
and / the valveless bucket, which reciprocates within the pump, 
being driven from above by therodd. An annular chamber or 
passage ¢ is provided at the lower end of the pump, which chamber 
communicates with the bottom end of the pump cylinder and also 
communicates through the ports f f with the interior of the 
cylinder at a higher level. The pump is provided with head or 
discharge valves g, and in the base of the pump are placed foot 
valves i, These foot valves may be arranged all round the base of 
the pump, and serve to admit air and water to the interior of the 
cylinder on the up-stroke of the bucket. In the cylinder are pro- 
vided ports & £, through which air can flow into the cylinder above 
the bucket during the down-stroke of the latter. This air enters 
the pump casing along with the water by way of the port m, and 
on its way to the ports ££ it bas to pass the valve , which rises 
automatically, when the pressure in the barrel is less than in the 
passage 0, and falls automatically on to its seat on any rise of 
pressure in the barrel. On the down-stroke of the valveless bucket, 
there is a diminution of pressure in the cylinder above the bucket, 


then drawn into the cylinder, and continues to flow into it until 
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out shock and with minimum resistance and thereafter through the 
ports / into the cylinder above the bucket. Consequently, when 
the bucket on its up-stroke covers the ports //, these ports and the 
passage ¢ are practically filled with water, and the vacuum- 
producing effect of the up-stroke of the bucket is injured to a 
minimum extent by the presence of elastic fluid in the clearance 
spaces,—A wgust 7th, 1907. 


RAILWAYS AND TRAMWAYS. 


19,560. September Ist, 1906. — IMPROVEMENTS IN TRAMWAY 
RAILs, Charles H, Gadsby, 20, Victoria-street, Westminster, 
London. yes WIM 

This invention relates to improvements in tramway rails of the 
kind in which renewable treads and checks are combined in one 
piece, and by means of which certain advantages are obtained. 

There are two figures. Fig. 1 is a cross section. 1 is the tread 


N?19,560. 












and 2 the check, these being connected by the bent yoke 3, and 
rolled in one piece of steel so as to be resilient, and so that the 
combined tread, check, and yoke can be sprung into the trough 4 
of the girder 5, and held therein by its own elasticity. The yoke 
has two shoulders 6 7, which fit below the projections 8 9 of the 
girder. The girder 5 consists of two almost similar parts 10 11 
riveted together.—A gust 7th, 1907. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 





860,983. Brast FurNAcE, J, MacDonald, Pittsburg, Pa.—Filed 
June 12th, 1905. 
The walls are made of water jackets, into which are inserted 
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subsidiary water chambers containing the tuyeres, as shown. There 





until the latter passes the air inlet ports £ &, through which air is 


are four claims, 


the ports ff are uncovered. Meanwhile, the air and water, which 
have been drawn through the foot valves h into the lower end of 
the pump during the previous up-stroke, are, as soon as the bucket 
uncovers the ports f'/, forced through the valveless passage e with- 


————- 

861,054. GovERNING MECHANISM FOR TURBINES, F, Samuelso 
Rughy, England, assignor to General Electric Company, a Clore 
poration of New York,—Filed December 19th, 1905, * 

There are eighteen long claims. The first runs as follows : In 
a governing mechanism, the combination of a piston which is 
normally balanced, and is arranged to assume intermediate posi- 
tions in its cylinder, a valve directly connected to the piston for 
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throttling the passage of motive fluid by an amount determ‘ned 
by the position of the piston, a casing for the valve, a governor 
responsive to load changes, and a pilot valve located within the 
piston for creating a balanced pressure condition on the piston to 
hold it stationary and an unbalanced condition for moving it, 
which valve progressively assumes different closed positions for 
each balanced position of the piston. 


861,505. FILLER APPARATUS FOR Conveyors, A. Dees, Co/ 
Germany.—Filed May 10th, 1907. 
This invention consists in the combination with a conveyor and 
a delivery shoot of a helical guard band rotating upon a lonyi- 









tudinal axis parallel with the direction of movement of the con- 
veyor, and distributing to the conveyor the material delivered by 
the shoot. There are eight claims, 


861,866. Liguip Meter, J. W. Ledoux, Swarthmore, Pa.—Filed 
April 19th, 1906, ; 
A Venturi tube is combined with two floats, a reciprocating 
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finger moves a notched wheel. The stroke of the reciprocating 

finger is determined by the position of the two floats. here are 

nine claims. 

862,130. MIxING Device ror Compustion Enoings, H, Bov'e, 
Nuremberg, Germany, assignor to the firm of Veveinigt 
Maschinenfabrik Augsberg und Maschinenbaugesetlschaft Niirn- 
berg, A.-G., Nuremberg, Gei many.—Kiled August 14th, 1906. 

The single claim runs thus :—A mixing apparatus for combustion 

engines comprising a casing, a double-seat valve regulating the 

admission of gas, a mixing chamber surrounding the valve in the 
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form cf a ring, said mixing chamber having openings provided in 
its outer wall near the valve, and a surrounding air chamber 
communicating with the mixing chamber through said openings ‘v 
that the incoming supply of gas may be regulated independently 
of the air influx, and the gas, as well as the air, enter the mixing 





chamber from the outside in opposite directions. 
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MACHINE TOOL DESIGN. 
By Professor J, T. Ntcotson, D.Se., and Mr. DEMPSTER SMITH. 
No. XLI.* 
LATHE BEDS. 

Strength and stiffness of different sections of bed.— 
The causes producing the principal deflections in a lathe 
bed are two in number. 

First, the force exerted when a heavy cut is taken by 
a single tool acting, say, midway betweer. the centres, 
which tends to bend the job upwards and the lathe 
hed downwards, It also tends, of course, to twist the job 
relatively to the face-plate, and to oppositely twist the 
bed relatively to the fast headstock ; this action being the 
more severe, the greater the diameter of the work for a 
civen cut, 

- In such a case the lathe bed may be regarded (neglect- 
ing the twist) as a girder loaded in the centre and supported 
at the ends. It istoa slight extent encastré, the moment 
of encastrément being 4 F x, where F is the force due to 
the cut, and x is the distance measured along the lathe 
axis between the end of the job and (the vertical plane 
containing) the holding-down bolts of the headstock 
which are nearest to the job. Neglecting this, the bend- 
ing moment for the standard cut (area h?/6400) will be 
| 1; where / is the distance, measured along the bed, 
between the pair of holding-down bolts of the two head- 
stocks which are nearest to each other. This distance 
may be taken at 8k. Thus the bending moment at the 
centre (that is, the maximum to which the bed is liable) 
when the standard cut is being taken is approximately 
equal to :— 
2240 x 1001? 8h 

6400 4 

= 85 h® x 2h 
M = 70 kh lb.-inches . (1) 


(Here the cutting pressure has been taken equal to 
100 tons.) 

Secondly, the force exerted when a heavy cut is taken 
by a single tool operating on work of face-plate diameter 
anywhere along the bed, which tends to twist the lathe 
bed relatively to the fast headstock. The twisting 
moment (T) is Fh; and, with F = 35h? as before, we 
have T = 35 h? x h = 35 h* lb.-inches. 

With two tools, cutting on opposite sides of work of 
face-plate diameter as above, the cut would probably be 
of about half the standard area for each ; ant the twist- 
ing moment would then be the same as before, viz.:— 
T = 4 X 35 h® x 2h = 85 h* Ib.-inches. 

(In this latter case there would be practically no bend- 
ing moment.) 

Thus the maximum twisting moment to which the bed 
is liable for the standard cut taken upon face-plate 
diameter is :— 


M = 


T = 85 h*; . (2) 

The angle of twist of the bed will obviously be greater 
the further away the tool is acting from the fast head- 
stock. Ifthe greatest distance therefrom at which it can 
operate be taken equal to 8 h (taking the length equal to 
the span formerly assumed for bending), we shall be able 
to compare the two deflections, due to bending and twisting 
respectively, qualitatively, at all events, if not quantita- 
tively, and to determine which of them is the more import- 
ant from the point of view of rigidity or maintenance of 
alignment. 

It is found, upon examination, that the torsional effect 
is the more serious, and we shall proceed to examine this 
first. 

The formula which gives the relation between the 
twisting moment, the area (a), the modulus of rigidity 
(G), and the angle of twist per unit length (i,), for a shaft 
of circular section is well known to be— 


T=JIGt (3) 
Where J is the polar moment of inertia of the circular 


a 


‘ A % 
area of radius r; J being equal toa 5 or 


29 
Hence — 


2 
Ty — s: Gi, . (4) 


If the section be of any other form, ¢.g., square, rect- 
angular, or of any of the shapes usually employed for lathe 
beds, it is easy to determine J; but it is found that 
formula (3) is no longer applicable, being, as was shown 
by de Saint Venant in his great memoir on “Torsion” 

see also Todhunter and Pearson's “History of Elas- 
peace Vol. IL, in that case not even approximately 
rue, 

As a practically useful result of his researches, he pro- 
posed the formula— 

2 .a 
40 J 


as applicable to every shape of section, whether round, 
square, I-shaped, solid, or hollow. The practical accuracy 
of this formula for angles of twist within the work- 
ing strengths of the material was established by Bau- 
schinger. 

It is easy to show that this expression gives a nearly 
correct result for a circular—solid or hollow—section- 


2 3c Gi. (5) 


Thus, T = “_Gi, = _*_ ‘Gi, = “" Gi: 
ns 4U a r/o Gi 2U Gt; but 
by the ordinary formula T = = Gi; and the former 


value is equal to the latter if 27 — >», that is, if 62882 


= 6°38; which is nearly enough true. 
We may now show how to calculate for a lathe 
bed of given section and polar moment of inertia J; 


which is of castiron (G = 6°6 x 10° Ib./sq. in.); of area a 
square inches; and which is subjected to a given twisting 





* No. XL. appeared August voth. 





moment T lb.-inches, the angle of twist 7, due to a given 

twisting moment of, say, T = 35 h* lb.-inches; and hence 

to determine the deflection at the extreme outer edge of 

the bed / inches from the centre and at a distance 8 1 

from the fast headstock. 

. bi take the following as a typical section for a 6in. 
ed :— 
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If I z x be the moment of inertia of the section about 
the axis X X, and I y y the moment about the axis Y Y, 
then J, the polar moment of inertia of the section, or that 
about an axis through the intersection of X X and Y Y, 
and perpendicular to their plane, is known from :— 

J=Ier+Iyy. 

To find I x z, we must first determine the position of 
the centre of gravity of the area of the section; then— 
referring to the figure—the value of I z x will be get 
from :— 


Itr= : [?: (yi® — ay*) + by (ay* + a") 


+ bs (ys* — a,') |. 
Similarly, I y y will be obtained from :— 
Tyy= 5 [s@- FP) + @+a) @- DY 


+ #9 (HY — Lj. 


Then J is known. 

The values of J have been calculated in this way for 
the three two-way beds whose dimensions are given above, 
and are tabulated herewith :— 


h im = 12 18 
a sq.in. = 31-1 63-6 112 
Yo Me SS Sess! sic 85... ... 10-68 
Ira in.é = 408 1,484. a 4,800 
Iyy int = 444 3,613 15,650 
J ous oR 5,097 ... ... 20,450 
uJ at RODS: - os yo 7,720 


We may now proceed to calculate the deflections due 
to (a) torsion, (+) bending, by the torsional and bending 
moments respectively specified above. 
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(a) Torsional deflection at a point in the edge of the 
bed distant 8hin. from the fast headstock, the edge 
being distant (practically) iin. from the centre of gravity 
of the section, and the sections being of the form and 
dimensions figured above. If & be this deflection (in 
inches) and 7 the corresponding angle of twist (in radians), 


then § = ri(=1@); alsoi = % U. 
8 why 
but ig = 40ST. 
Gat’ 
403 T. 
= —— l. 
Ga‘ 
With r = h and l= 8h, rl = 8h’; also T = 35 A’. 
Therefore— 
os 1°7 h* : 
10° at/J 
This gives— 
Forh= 6! 12” 18” 
8 = 0147 +1175 -397 inches if 3 = 25 1? 








sa TRO VIX VIX 
10° x 1095 10° x 2900 10° x 7720 








= 0:0121” 0°1452” 0°4162” 
h® 
t= =° ° ° 
15,000 014 0°10 0°39 
h® 
| 7 a ° ° 
id. 0155 0°123 0°416 


It will be found on trial that this calculated deflection 
increases at a somewhat greater rate than the square of 
the height of centres. The reason for this is evident when 
we observe that the deflection produced by the standard 
cut at the point in question increases as the fifth power 








of the height of centres, and diminishes as a‘/J increases. 
This latter, for the beds as made in tice, only 
increases at a rate somewhere between the square and 
the cube of the height of centres. 

To obtain the same deflection in all sizes a‘/J should 
increase as *, 

If we take the same amount of metal as is put into 
the ordinary beds, but make the section a hollow circular 
one of diameter equal to one and a-half times the height 
of centres, we obtain the following deflections for the 
standard cut measured at the same point, viz.:—8 hk’ 
from the fast headstock, and ” from the centre of the 
lathe. 
The formula for the angle of twist per unit length of 














: 2% T 40.J T , g 
bed becomes i) = ea (or Gai approximately), 
: Qn 2*T ; 
and for3 = rl, = ——— ri= 8 h?, 
ren tal Ga 
167 x 35h* 266 h* 
or 3 : 3 
6°6 & 10° a? 1? a 
Fork = 6 12 18 
45 = 7780 248,900 1,890,000 
«e@= 31-12 63-62 1122 
= 965-8 4042 12,534 
8-728 _ cons -0157 -040 
1U* a? 
&= 0-002” 0-0157” 0-040” 
Bap pas tp on bed 6 times | 9 times | 10 times as ee 








(b) The deflection due to bending, produced by” tool 
taking the standard cut, midway between centres is :— 
if the beam be assumed supported (and not encastré) at 
the ends; and if it be granted that both I-beams of the 
bed take part equally in resisting the bending action 
(a supposition which is too favourable tothe ordinary bed ; 
the two sheers or girders being only connected together 
at intervals by shallow cross girders)—given by the 
expression— ’ 

a: We 

48Elaur 

Here W = 35h?2, l=8h, E=17 x 10, andI zz 
has the values tabulated above, viz.:— 


1h =6" 


For 12” 18” 
Izrx = 408 1484 4800 
and 5 = 0°00042” | 0-C€0368” 0-008” 


Thus this form of bed is much stiffer as regards bending 
than as regards torsion. 

The bed of circular section illustrated in No. 200A, p. 205 
which has about the same moment of resistance to bend- 
ing as the ordinary form of bed, will have about the same 
deflection in transverse bending as the latter. 

The conclusions which must be drawn from this investi- 
gation are the following:— 

(1) Lathe beds of the ordinary design, consisting of two 
or more girders laid side by side, connected only at in- 
tervals by relatively shallow cross beams, are very weak 
to resist the torsional moments to which they are sub- 
jected, and which tend to produce much greater strains 
and deflections in them than the bending moments do. 

This weakness increases enormously as the size of the 
lathe increases, so that, were it not for the additional 
stiffness provided by the great masses of concrete which 
they rest upon and are securely connected to, the beds 
would be utterly inadequate to withstand the loads to 
which they are subjected in large lathes. 

(2) Ordinary lathe beds are not seriously strained by 
the bending moments to which they are subjected; or, in 
other words, the beds are much stronger for resisting 
bending than for torsion. Yet, whilst this is true, large 
lathe beds of ordinary design are proportionally much 
weaker than small ones. Thus, for an 18in. lathe the 
deflection due to bending under the standard cutting 
force is found to be twenty times as great as for a 6in. 
lathe. If this deflection may be regarded as a true 
measure of the stiffness of a bed, it ought, however, to be 
the same for all sizes of lathe. It is certain that such 
large deflections will be accompanied by great vibration. 

(3) The proper form to give the section of a lathe bed 
is the box or circular. This has been shown above to 
give a torsional stiffness from six to ten times (and for 
larger beds still more), and a bending stiffness at least 
equal to that of a bed of ordinary design when both 
contain the same weights of metal. 

If such a bed section were adopted its strains would be 
self-contained. No assistance from a strong foundation 
would be required, and no greater a foundation would be 
necessary than what would merely support the weight. 











NOTES ON THE LE CHATELIER TEST. 
By W. Lawrence Gapp, F.I.C. 


Tre Le Chitelier test, which is incorporated in the 
British Standard Specification as the standard accelerated 
test for constancy of volume of Portland cements, forms 
a convenient means of making comparative measure- 
ments of the expansion which tales place under the con- 
ditions of the test, and is now almost universally employed 
both by manufacturers and buyers of cement. 

The expansion of cement, as shown by this test, is 
usually attributed to free or loosely combined lime—due 
to insufficient burning; improper grinding of the raw 
materials; an excessive proportion of lime to silica and 
alumina; or other causes; and the value of the test is 
considered to lie in its accelerative character, enabling 
one to ascertain, in a few hours, what will be the ulti- 
mate behaviour of the mortar or concrete after the lapse 
of months or years. 

The adoption of the test has undoubtedly led to great 
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improvements in the quality of Portland cement, in the 
matter of soundness, manufacturers having found means 
to meet the increased requirements, and the old practice 
of turning and aérating cement for some days or weeks 
before use should now rarely be necessary. 

Formerly, cements manufactured from clinker burned in 
intermittent chamber kilns frequently contained expan- 
sives, assumed to be “free” or loosely combined lime, 
which were slaked by exposure to air and so rendered 
inert; and the British Standard Specification recognises 
this to the extent of allowing a cement to pass if its 
expansion, under the Le Chitelier test, is reduced toa 
certain figure by seven days’ aération, or exposure to air. 

So far as my experience goes, cements from chamber 
kiln clinker almost invariably contain some small propor- 
tion of underburned material, which gives rise to expan- 
sion, but is materially improved, in this respect, by 
aération for some days. 

In these cases the indications appear to bear out the 
accepted theory as to the presence of “ free lime,” or more 
correctly, “ unstable lime compounds.” 

The results of numerous tests on cement made by the 
rotary process during the last two or three years, how- 
ever, go to show that the expansion (sometimes very con- 
siderable) is not always or necessarily due to similar 
causes, but is in perhaps the majority of cases due to 
something totally different. 

Whatever may be the fate of the rotary process in the 
immediate or remote future, it is at present the most 
modern and efficient method of cement manufacture; and 
any ascertained facts in connection with the behaviour 
of rotary-made cement is, therefore, considered to be of 
sufficient interest to justify the present short article. 

My general experience, as the result of some hundreds 
of tests by the Le Chatelier method, on cements, princi- 
pally English made, but including a few of French and 
German manufacture, is that cement ground from clinker 
well and properly burned in the rotary kiln does not 
improve on aération, but, on the contrary, almost inva- 
riably becomes more expansive; the increase being from 
3mm. to 12 mm. after aération for seven days; and many 
samples which, tested fresh, give an expansion figure of 
only 2mm. to 5mm., if again tested after seven days’ 
aération would be condemned by the conditions of the 
British Standard Specification as unsound. 

Moreover, the thinner the layer in which the cement 
is laid out for aération, and consequently the more it is 
aérated, the greater will be the expansion when subse- 
quently tested. The following examples, typical of a 
large number, show the increase in expansion which took 
place on aérating two samples, the one finely ground, 
and the other comparatively coarsely ground, but within 
their requirements of the B.S.S. as to fineness :— 


| | 

Bata | Thick- | ae Le Chatelier. 
axe j mess of |." ... —— 

of atration. | layer. ieee I. 


Residue 


180 x 180. I 


in. |percent. mm 
1-92 : 


1-45 
2-48 
, 2-68 
| 2-7. 
| 





| mm, 
Fresh cement | 


7 days | 
Fresh cement | 
- } 


7 days 


I. 4 per cent. 
23 
26 
28 


36 


il. 18 per cent. 
” 


The chemical analyses of these cements were as 


follows :— 
Per cent. 


23-29 
Traces 
10-10 
62-21 
1-47 
“80 
1-45 
-68 
100-00 100-00 

No. I., when tested fresh, was well within the require- 
ments of the British Standard Specification, but, after 
aération, gave an expansion figure considerably in excess 
of that allowed. In the case of No. IT., the high expan- 
sion figure obtained on testing the sample when fresh 
would, according to the accepted theory, be taken to indi- 
cate the presence of free lime or other chemical expan- 
sives, due to insufficiently burning the clinker; but, on 
that assumption, aération should have resulted in a 
decided improvement, whereas the contrary was the case. 
It appears obvious, therefore, that the “ free lime” theory 
does not explain the expansion of these cements, which 
are representative of a very large number of samples 
made by the rotary process. 

On the other hand, if the cement be kept for some 
time in a stoppered bottle, or other closed receptacle, such 
as the ordinary lever tin canister, the expansion becomes 
much less marked, and if kept long enough without 
exposure to air will become nil. 

As an example, a sample which gave 17 mm. expansion 
when freshly ground, was bottled for six months, after 
which period it was again examined, and gave an expan- 
sion of 0°5mm. Another sample, which originally ex- 
panded 23 mm., after twelve months’ storage in a closed 
tin canister, gave no expansion figure whatever, although 
the boiling was continued for twelve hours. 

With a view to test the influence on the Le Chite- 
lier test of the degree to which the clinker is 
burned, experiments were made on cement burned as 
thoroughly as it is possible or practicable to do so in the 
rotary kiln; the pieces of clinker being uniformly deep, 
slate black on the outside, and dark, greenish-grey when 
fractured ; in comparison with cement ground from more 
lightly burned clinker. Both clinkers were prepared from 
the same slurry on the same day, and the cements were 
ground to the same, or very nearly the same degree of 
fineness. The result was that the more highly burned 
cements gave markedly greater expansion figures than 
did the lightly burned samples. : 


22-85 
-05 
10-37 
61-24 
2-08 
-67 
1-92 
«82 


eee ae 
Insoluble residue ... ... ... 
Alumina and oxide of iron ... 
Lime ... Mie 
Magnesia... ... ... 
Sulphuric anhydride 
Moisture, Xe. ... : 
Alkalies and loss 








From the foregoing results it appears that the expan- 
sion observed under the Le Chitelier test cannot 
invariably be due to free or loosely combined lime, at any 
rate so far as rotary-made cement is concerned, and [ 
have been led to the conclusion that the cause is to 
be looked for in the physical rather than the chemical 
character of the cement. 

It is well known that the rotary clinker is harder, and 
therefore more difficult to grind than is chamber kiln 
clinker, and the ground product from the rotary kiln may 
be roughly divided into (a) flour; (6) comparatively large 
pieces of clinker grit, such as is retained on the 100 x 100 
or the 180 x 180 mesh sieve; and (c) fine particles which 
are small enough to pass the 180 x 180 sieve, but are 
revertheless particles of hard clinker grit. Tests show that 
although the chemical composition of this fine grit is 
practically identical with that of the flour, the former 
gives high expansion figures, whilst the latter gives rise 
to orly very slight divergence of the needles. 

The expansion appears to be as the proportion of fine 
grit, indirectly shown by the percentage of flour in the 
cement. Thus, to take an actual example :—The respec- 
tive products of two grinding mills were separately taken, 
carefully sampled, and tested by the Le Chitelier method. 
One of these mills (No 1) was known to produce more 
flour and relatively less fine grit than did the other 
(No. 2). Both mills were concurrently fed with clinker 
from the same hopper, so that there should be no ques- 
tion of differences in composition or degree of calcination. 

The expansion results were :— 

Cement from No. 1 mill, 3 mm. 
Cement from No. 2 mill, 17 mm. 

The fineness of grinding in these two samples was 
practically the same, the residue on the 180 x 180 mesh 
sieve being in the one case 10 per cent. and in the other 
10°5 per cent. 

A further experiment was made, taking the respective 
products of four mills—ball and tube mills—all fed at 
the same time with the same clinker, which, in this case, 
was drawn from two hoppers—one hopper for two sets of 
mills. The ball mills were all the same in size, weight of 
balls carried, and speed of revolution, but differed some- 
what in the mesh of the screens. Of the tube mills 
three were of the same size and character, whilst the 
fourth was of different design. 

The results obtained from the four cements were as 
follows :— 





Mill. Residue. Le Chatelier. 


180 x 180. — 
Fresh, After 7 days’ aration. 


14-5 per cent. 12mm. 19-5 mm. 


aa A 8mm. 15 mm. 


13 mm, 18 mm. 


” B 


ss 2mm. i mm. 


It is no part of my present intention to enter into any dis- 
cussion as to the best design or character of grinding mills, 
but the point desired to be made is that these four mills 
were all grinding identical clinker at the same time, Nos. 1 
and 2 mills drawing it simultaneously from one hopper, 
and Nos. 3 and 4 mills drawing their supplies simultane- 
ously from another hopper, with results which differed 
very largely, under the Le Chitelier test. The greater 
or less expansion observed must, therefore, be due to 
physical conditions rather than chemical, as is generally 
supposed. 

The addition or removal of comparatively large pieces 
of clinker grit appear to have but little effect on the 
Le Chatelier test, and the addition of fine grit, in the 
form of ground flints or sand, has no appreciable action. 

It follows that the expansion, in the cases quoted, is 
due to changes in the fine particles of clinker grit under 
the influence of boiling water; and the view I wish to 
put forward is as follows :— 

(1) At the time of gauging the cement the particles of 
flour, so-called, are hydrated more or Jess completely. 

(2) Particles of clinker grit of comparatively large 
size are not hydrated, except, perhaps, on the surface, 
and act throughout as inert material. 

(3) Particles of fine grit (clinker), which are small enough 
to pass the 180 x 180 mesh sieve, are only partially 
hydrated at the time of gauging. The cement then sets 
hard, but under the influence of heat, when the block is 
boiled, the hydration of these small particles continues, 
with consequent expansion. 

The increase in expansion, after the cement has been 
subjected to aération, may perhaps be explained by the 
assumption that the fine particles of clinker grit, on 
exposure to moist air, commence to disintegrate to some 
extent, and are thus rendered more easily hydrated when 
submitted to boiling heat. That something of this nature 
does happen is rather borne out by the fact that rotary 
clinker which has been weathered by exposure to air for 
some time is more easily ground than if taken direct from 
the kiln, and such weathered clinker invariably gives 
lower expansion figures, provided, of course, that it was 
properly burned, and contains no underburned portions. 

If the views herein put forward be correct, it would be 
reasonable to expect that by rendering the cement slow 
setting, or by allowing a longer period to elapse before 
submitting it to the action of boiling water, so as to effect 
the more complete hydration of the fine particles of grit, 
the expansion should be sensibly reduced. 

Numerous experiments prove that this is the case. It 
will be sufficient to quote here an example of each method 
of treatment. 

I. ACTION OF GYPSUM. 

The setting time (final set) of the cement taken for the 
experiment was 1 hour 15 minutes. After the addition 
of 2 per cent. of gypsum its setting time was about 
twelve hours. 


_A. Cement without gypsum. Gauged, allowed to set 





in air, then immersed for twenty-four hours in cold water. 
Boiled for six hours. 

B. The same, but immersed in cold water as soon as 
gauged. 

C. The same cement, plus 2 per cent. of gypsum, 
Immersed as soon as gauged. 

D. The same cement, plus 2 per cent. of gypsuin. 
Allowed to setin air for twenty-four hours, then immersed 
in water for twenty-four hours. 

The expansion figures of these four tests were :— 

A, 18 mm. 
B, 17°5 mm. 
C, 3:5 mm. 
D, 0 mm. 

From these figures it appears that, so far as this par- 
ticular cement sample is concerned, a period of forty-eight 
hours in air and water was necessary completely to hydrate 
the fine grit particles, notwithstanding that the mortar 
remained—in the case of “C” and “D”—ina more or 
less plastic state for nearly twelve hours. 


IL.—INFLUENCE OF IMMERSION IN COLD WATER For 
LONGER PERIODS THAN 24 HOURS, 

Sufficient cement was gauged in one pat, and the 
mortar filled into eight Le Chiitelier moulds. No. 1 was 
allowed to harden in air only, whilst the others were im 
mersed in cold water for varying periods. All were 
subjected to boiling water for six hours. 


The expansion figures were :— 


Treatment Expansion, 
before boiling. mm. 
Pg Ee | rn 
24 hours in water 
2 days es 
3 ” ” 


” ” 


= A 
° 


Bm Boke CoN 


It should be noted that the distance between the 
needles was measured in the first instance before the 
moulds were placed in cold water, and in no instance was 
there any divergence during the period of immersion. In 
some cases a slight contraction was observed, but the 
above figures represent the actual expansion in boiling 
water. 

A more striking result was obtained on another 
occasion, a sample of rotary cement giving an expansion 
figure of 29 mm., when tested in accordance with the 
conditions laid down in the British Standard Specification. 
A setting time pat which was submitted to the boiling 
water test, at the same time, 7.e., twenty-four hours after 
being gauged, developed very bad and numerous cracks, 
and practically disintegrated. Chemical analysis showed 
that the composition of the cement was quite normal, and 
it was therefore re-tested, the Le Chitelier mould being 
allowed to remain in cold water seven days before it was 
boiled. A further test was made on some of the sample 
from which the fine grit was removed, but including the 
whole of the residue on the 180 x 180 mesh sieve. 
The following were the results :— 


Period of 
immersion in 
cold water. 


Exper. 


Boiled. 
§10D. 


6 hours 


Original cement 24 hours 29 mm. 


Cement minus fine grit ... 24 


Original cement 7 days 


A further pat was also gauged and immersed in cold 
water for seven days, at the end of which time it was 
boiled for five hours, with perfectly satisfactory results. 

Experiments have also been made with a view to effect 
the hydration of the fine grit, at the time of gauging, by 
chemical means; and I have found that the addition 
of 2 per cent. of ammonia or of ammonium carbonate to 
the water used for gauging was sufficient to reduce the Le 
Chitelier figure from 17 mm. or 18 mm. to nil. 

The same result is obtained by the addition of free 
lime, in the form of freshly ignited calcium oxide, to the 
cement; an actual experiment giving the following 


results :— 
Le 
ChAtelier. 
18 mm. 


Immersed in 

cold water. 

Original cement... ... 24 hours 
The same cement plus | pe 

cent. freelime... ... ... 

As the value of all boiling water tests is considered to 
lie in their accelerative character, it follows that, on the 
“free lime” or chemical expansives theory, cement 
mortar left in cold water for some days or weeks should 
become, at any rate, not more sound under the boiling 
water or Le Chitelier tests, whereas with well burned 
rotary cement the contrary is the case; and samples 
which, tested in the ordinary way, would be unhesitat- 
ingly condemned as unsound, may very possibly be in 
reality quite sound and perfectly safe to put into concrete 
work. 

It may therefore be permissible to suggest that the Le 
Chatelier test, as laid down in the British Standard 
Specification, should be modified to some extent, as, under 
present conditions, it is possible for a false conclusion to 
be drawn; and the modifications here proposed are :— 

1. The cement to be gauged when fresh, or after being 
laid out for twelve hours to twenty-four hours only. 

2. The mould to be immersed in cold water for at least 
forty-eight hours, and, if necessary, for seven days, before 
boiling. 

3. The total expansion, in both cold and boiling water, 
to be measured, the first measurement being taken as 
soon as the cement has set. 

4, Aération of the cement for seven days to be optional. 


24 hours 1 mm. 
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THE LOCOMOTIVES OF THE ATCHISON, TOPEKA 
AND SANTA FE RAILWAY. 

Iv is a truism, upon which, however, it is worth insisting, 
that it is impossible adequately to judge of American loco- 
motive practice without taking into full account the condi- 
tions of the traffic. The Santa Fé locomotives are of 
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dimensions which, from a European standpoint, approach 
the monstrous ; but working as they do on a road with a 
difficult profile and heavy available train loads to be taken 
long distances, these very large engines make for economy of 
operation, 

The Sante Fé system is one of the largest American 
systems. Atthe end of 1905 it had a track mileage of 8300, 
with control over another 970 miles. This was served by 
1350 locomotives, 806 passenger coaches, and 32,500 freight 
cars. It is interesting to compare this with the London and 
North-Western, which on 1950 miles has 3068 locomotives, 


TABLE L.—Lengths and Giadients of Main Line Divisions. 
Gradients, 
Length | joirg West Going Est 
Division, Between. iu 
miles. | Feet | Fee 
per | lin | per lin. 
mile. mile. 
IWinois .. Chicago—shr pton 289 58 0 53 ho 
Missoni -hopt-:m— Kansas City 219 42 | 126 53 | 100 
Kastera .. Kansas City— Emporia llé 35 151 40 | 182 
Middiec .. Emporia- Newton 74 41 12) 82 165 
Western . Newton—La Junta 356 44 | 1293 34 155 
New Mexico... LaJunta— 4lbuquerque $47 «185 | 27-5 | 175 80 
Albuquerque . Albuquerque--Scligmar 42 75 70) 187 87-5 
Arizona . Seligiuan — Bakersfield 488 116 | 45-5 116 | 45-5 
Los Avgeles..| Los Ange'es— Barstow 132 5 62 158 38-4 
tan Francisce) Bakersfield- +, Francisct $12 53 | hO 53 | 100 
9638 carriages, and 74,800 goods wagons. The main 


line of the Santa Fé runs from Chicago to Barstow, a distance 
of 2094 miles, and at this point branches to San Francisco 
and Los Angeles, which are respectively 2546 and 2235 miles 
from Chicago. In crossing the American continent by this 
route four mountain chains are crossed at elevations of over 
6700ft., the rarge of altitude of the road being from 593ft. 
above sea at Chicago to 7608ft. at Summit in the Rocky 
Mountains and back to sea level at San Francisco. Fig. 1 
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Fig. 2—CRANKS AND BALANCE WEIGHTS- PRAIRIE TYPE LOCOMOTIVE 


shows map of the territory covered by the system and a con- 
densed' general profile of the road, and Table I. gives informa- 
tion regarding the ten divisions into which the road is marked 





out for operating purposes. The table gives the names of the 
divisions, the points bounding them, their lengths, and 
the maximum grades in both directions. The first five 


divisions west from Chicago reach 1C00 miles to La Junta | 


and present the same general characteristics, the profile being 
undulating with a continuous western rise. These divisions 
| give a lift of 3452ft. in 1000 miles from 593ft. above sea at 
Chicago to 4045ft. at LaJunta. The table shows that in these 
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divisions the maximum gradients are 1 in 91 for west-bound 
trains and 1 in 100 against east bound. The maximum 


while the freight trains are taken by Prairie type (2-6-2) 
engines, of which examples are shown in Figs. 5 and 9). 

West of La Junta the real mountain work begins, and the 
heavier gradients make it necessary to use heavier and more 
powerful locomotives. The passenger trains are hauled by 
Pacific type (4-6-2) engines and the freight trains by Santa 
Fé type (2-10-2) engines—see Figs. 6,7,and 8. The New 
Mexico division west from La Junta gives the most szvere 
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ATCHISON, TOPEKA, AND SANTA FE RAILWAY SYSTEM 


| gradients of theentire road. From La Junta to Summit there 


is a rise of 3663ft. in 97 miles, an average lift of 1 in 140, 


gradient of 1 in 91 going west is between Chilicothe and | Summit, at 7€08ft. above the sea, is the highest point on the 














Fig. 3—-CONSOLIDATION TANK LOCOMOTIVE 


Edelstein, and at this point helper engines are used. The 
maximum east-bound gradient of 1 in 100 occurs twice, 
but otherwise the maximum gradients on these divisions are 
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between 1 in 123 and 1 in 165. In this territory the 
passenger trains are handled by balanced compound Atlantic 
type locomotives, of which an example is shown in Fig. 4, 


road, and is approached from both sides by the heaviest gra- 
dients. The most severe gradient in either direction is that of 
lin 27:5 from Trinidad west to Summit. Between these 
two stations there is a climb of 15-5 miles at an average rise 
of 1 in 50, the actual lift in this distance being 1636ft. The 
descent from Summit to Raton is of much the same order. 
Ina distance of 7°5 miles the difference in elevation is 981ft., 
making an average gradient of 1 in 42, with a maximum of1 in 
30. This latter is the heaviest opposed to east-bound trains. 
From Raton the road drops to an elevation of about 5800ft., 
and then rises to 7421ft. at Glorieta, the distance being 
166 miles. In approaching Glorieta from the east a maximum 
gradient of 1 in 59 is encountered, while the descent west- 
ward from Glorieta to Lamy shows a maximum of 1 in 32, 
and for the 9:8 miles averages lL in 53. On this New Mexico 
division helper engines are used between Lamy and Glorieta 
and between Raton and Summit in the eastward direction 
and from Trinidad to Summit on west-bound trains. 

At Albuquerque begins the division of that name, which 
extends westward 429 miles to Seligman. The first part is 
comparatively easy. From Albuquerque there is a rise of 
2038{t. in 121 miles—average 1 in 314—to Chaves and then a 
descent of 2140ft. in 165 miles—average 1 in 406—to 
Winslow. In this stretch the maximum gradients in both 
directions are 1in 100. From Winslow to Flagstaff the rise 
of 68-2 miles is at an average of 1 in 177 with a maximum of 
1 in 70, and the remainder of the division is a broken profile 
descending to Seligman. Part of this from Supai to Ashfork, 
a distance of 19-5 miles, is at an average of 1 in 56°8, with a 
maximum of 1 in 38-5. In the east-bound direction helper 
engines are used on this gradient. 

The Arizona division extends from Seligman to Bakenfield, 
a distance of 488 miles. At Yampai, about 25 miles west of 


Seligman, the edge of the desert table land is reached and 
there is a descent, which is only slightly broken, from an 
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(Fig. 4—ATLANTIC TYPE 























Fig. 5—PRAIRIE TYPE 











Fig. 6—PACIFIC TYPE 








Fig. 7—PACIFIC TYPE 
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Fig. 8—SANTA FE TYPE 





Fig. 9—PRAIRIE TYPE 














Fig. 10—DECAPOD TYPE 


elevation of ¥551ft. to 461ft. at the Needles. This depression 
is the valley of the Colorado River, which a little higher up | 
is narrowed to the Grand Canon of the Colorado. The | 
descent from Yampai to the Needles forms a fairly severe up 
gradient for east-bound trains. In 125 miles the difference of 
elevation is 5060ft., making an average gradient of 1 in 130. 
The maximum gradient is 1 in 55-5. 

West of the Needles two foot hills of the Sierra Nevada 
Mountains are crossed, at elevations of about 2600ft. and 
4000ft., before the coast is reached. The maximum gradients 
are 1 in 45°5 against westward and 1 in 33:4 against 
eastward traffic. Helper engines are used on the heaviest of 
these. ' 

In addition to the profile of the road, the class of traffic to 
be handled is a determining factor in the choice of locomotive 
types. The country served by the Santa Fé system may be 
roughly classed into four belts. The eastern divisions in the 
States of Illinois, Missouri, and Kansas, serve an agricul- 
tural belt, to the west of which is a ranching cattle raising 
country in Colorado and New Mexico. In western New 
Mexico and Arizona the lineruns for some 400 miles through 
an arid, unproductive desert before reaching the fertile 
Californian slopes of the Sierra Nevadas, which are pre- 
eminent in fruit farming. The traffic is essentially one of large 
loads and long hauls. The annual report for the year ending 
June 30th, 1906, gives the average paying load of each freight 
train as 332 tons (2000 lb.), and the average length of haul as 
395 miles. The passengers averaged 56 per train, and 
travelled an average distance of 95 miles each. The totals 
for the year were 14,788,506 tons of freight, and 8,875,387 
passengers, | 

The conditions outlined above offer opportunities for | 
obtaining economical results by the use of powerful locomo- 
tives. On this railway the use of heavy locomotives is not a | 
modern experiment, but is the outgrowth of a policy 
instituted nearly thirty years ago. In 1878 the consolida- 
tion tank locomotive, shown in Fig. 3, was purchased from 
the Baldwin Locomotive Works, and was then the ‘‘ heaviest 
locomotive ever built.’’ This engine proved very satisfactory, 
and was more economical in service than the lighter locomo- 
tives previously employed, Since that time the weight of | 








locomotives has increased enormously throughout America, 
and the Santa Fé has kept fully abreast of, if not a little in 
advance of, this general growth. The locomotives of the 
type shown in Figs. 10 and 8 were put into service in 1902 and 
1903 respectively, and each was in its day ‘‘ the heaviest 
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Fig. 12-BUILT-UP CRANK AXLE 


locomotive in the world.’’ It is interesting to note that 
in tbe twenty-five years from 1878 to 1903 the weight in | 
service of the ‘‘ heaviest locomotives ’’ had increased from | 
115,000 Ib. (51 tons) to 287,0001b. (128 tons), that is, | 


149 per cent, 
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Fig. 11--PRAIRIE TYPE 


* Since June, 1901, Mr. J. W. Kendrick, who then accepted 
the position of third Vice-president and is now second Vice- 
president, has directed the development of the motive power. 
Under his régime increase in power has been secured not only 
by a growth in size, but by taking advantage of the economies 
to be obtained by the use of compound cylinders. In this 
connection it may be pointed out that in many cases the use 
of compound cylinders is of importance, not in order to reduce 
the amount of coal burned, but to increase the amount of 
power which can be got out of a boiler of accertain size. 
To give an idea of the severity of the work required in 


TABLE I1.—Avevage Number of Cars in Various Passenger Trains on 
- Main Line Divisions, from May 1st to 16th, 1906. 


Divisions. 


Mis- 
souri 


East- 
ern. 


West- 
ern. 


New Albu- 
Mexico querque 


Olinois Middle Arizona, 


Train No. 


9 10 
10 9 
8 8 


10 10 10 10 
9 7 _ 

il 1 9 
7 7 8 
9 10 
7 8 


oo 


8 
ll 10 
5 A ~- 

10 { 9 


9 
10 10 12 11 
passenger service, Tables II. and III. have been prepared. 
They show respectively the speed of the most important 
trains and the number of cars. The odd train numbers 
denote west-bound and the even numbers east-bound trains. 
It will be seen that trains Nos. 3 and 4, for which 
speeds are given in Table III., do not appear in Table II. 
These are the ‘‘Limited’’ trains, and consist regularly of 
seven cars: one baggage car, two ten-section Pullman 
sleeping cars, dining car, buffet-smoking car, compartment 
Pullman car, and an observation car. Of the other trains 
the running speeds are given for Nos. 2 and 9, as these are the 
fastest. Trains Nos. 1 and 2 and 7 and 8 are frequently made 
up of fourteen cars, giving a weight of about 700 English tons. 
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These passenger trains are handled between Chicago and 
La Junta by balanced compound Atlantic type locomotives 
of the type shown in Fig. 4. West of La Junta the heavy 

rades make it necessary to have more adhesion than can be 
obtained with two pairs of coupled wheels, and the Pacific 
type engines shown in Figs. 6 and 7 are therefore used. The 
single-expansion engines, Fig. 6, are used between La Junta 


i NighPressure 172 * 28" 
Glinders sow Pressure 29°* 28" 
4a. -#--------§, 6"---- 


The Engincer- 


and Albuquerque; and the balanced compounds, Fig. 7, 
between Albuquerque and the Pacific coast. 
It will be seen that these are powerful locomotives. The 


TABLE LIL.—Average Running Time of Passenger Tra‘ns, 
Chicago to Los Angeles, 


Train No. 3. No. 9. No 2, No. 4. 

Chicago ss _ ee «s eo 

kt. Madison 40-3... 32-4 3-7 
Kansas Ciry 35-2 .. 30-8 39-9 
Newton 87-2 .. 29-4 89-7 
la Junta .. 30-4 35-8 43-7 
Raton 25-4 25-1 80-3 
Las Vegas 85-9 28-9 .. 8t-7 
\Tbuquersji 25-7 .. 28-1 .. 28-8 

No, 7. 

Wins'ow 83-9 3C-:l .. 388-7 
Seligman 22-6 24-2 4. «628'1 
Needles 35-6 .. 32-3 .. 27-6 
Barstow 2°66 .. 27-9 .. 86-4 
Los Angeks 2-2 .. 2:3 .. 32-6 





dimensions are shown in comparison in Table IV. The 
Atlantic type has 3215 square feet of total heating surface, 
and 101,4001b. (45°3 tons) of adhesive weight on the coupled 





Tos Excoveer” 4 : 





Main Driving Wheels 53% between tires 
Front & Back Driving Wheels 534% between tires 


the single-expansion with the same heating surface, but this 
is more than offset by the greater efficiency of the balanced 
compound cylinders. It is perhaps interesting to note that 
the Pennsylvania Railroad made a complete test on its 
testing plant at St. Louis ofan Atlantic type engine belonging 
to the Santa Fé, and similar to that shown in Fig. 4. The 
| maximum evaporative power of the boiler was shown by these 











Fig. 13-SECTION OF LATEST PRAIRIE TYPE LOOOMOTIVE 


tests to be between 32,500 Ib. and 33,500 1b. per hour of steam 
at 220 lb. pressure from feed water at 62 deg. Fah. The best 
performance of the engines was at 50°5 per cent. cut-off in 
the high-pressure cylinder and 160 revolutions per minute 
—about 374 miles an hour—under which conditions the steam 
consumption was 19°41 lb. per indicated horse-power hour. 
The highest indicated horse-power was 1621°5, which was 
obtained at 51°3 per cent. cut-off, and 240 revolutions per 
minute—about 56°2 miles an hour. The maximum dynamo- 


meter horse-power measured at the draw-bar was 1304-6, , 


which was obtained at the same speed and practically the 
same cut-off as the maximum indicated horse- power. 

As has been pointed out above, the freight service is handled 
by Prairie type (2-6-2) engines east of La Junta and by 
Santa Fé type (2-10-2) engines west of this point. Engines 
of these classes are shown respectively in Figs. 5 and 8, and 
their tonnage ratings on the various divisions are given in 
Table V. The figures in this table are taken direct from 
official sources, and give the train loads—exclusive of loco- 
motive and tender—in American tons of 2000 1b. It is seen 
that the loading of the Prairie type varies from 1300 to 








Air Pump Right and Left 





























Fig. 14--DETAILS OF PRAIRIE TYPE LOCOMOTIVE 


wheels, the total weight of the locomotive being 193,800 1b. 
(€6°5 tons). Both Pacific types have 11°7 per cent. more 
heating surface than this, while their increases in adhesive 
weight and total weight are respectively 45‘5 per cent. and 
10°7 per cent. for the single-expansion, and 50 per cent. and 
17 per cent, for the balanced compound, The single-expan- 
sion Pacific type compared with the Atlantic type shows an 


TABLE LV,—Comparison of Dimensions of Passenger Locomotiers. 
Dimensions, Increase in per cent. 


2ov'rl|8uv'r]|30v'r2 


NO 5. Mab He eg oger tes 1 | 2 | 3 
Type... 20 ce oe os be] S242 | 46-2 | 6-2 | — — 
Sy ee eee eed De ed Sing. | Bal. —_ - _- 
Comp. | Exp. | comp. 
Cyl. diam. high-pressure ..) 15in. |22-5in.| I7in, | — = 
Cyl. diam. low-pressure ..; 25in. | — | 28in. _ ~ 
Stroke .. .. 6. 4. ..| Q6in. | 28in. | 28m, | — 
Boiler pressure... 2:0lb. | 2201b. | 220Ib. | — _ - 
Driving wheel diameter . | 79in. 6-in. 73in. — — — 
Total heating surface, sq ft.| 8215 8595 | 8595 {| 11-7, 11-7} — 
Grate area, sq.ft... .. ..| 49-5 58-5 58-5 | 8-1 8-1 a 
Weight in ser vice- 
On coupled wheels Ib. ..| 101,400! 147,400; 151,900 | 45-5 50-0 | 8-C6 
Total locomotive, lb... 198,80 | 214,600 | 226,700 | 10-7 | 17-0 | 5-90 








increase in’ boiler power practically equal to the increase in 
weight of, say, 11 per cent., while the increase in adhesive 
weight—that is in available tractive effort—is 45 per cent. 
This shows clearly that the Pacific type will develop more 
horse-power than the Atlantic type, but is designed to 
utilise this power at lower speeds. It is pre-eminently 
designed for the heavy grade portions of the road. The 
balanced compound Pagific type is 5:9 per cent. heavier than | 


2470 tons. while the Santa Fé type can take trains of from 
550 to 3700 tons according to the division. The lowest 


rating of the Santa Fé type is for the heaviest gradients, | : 
| Table V., is shown in Fig. 5. This class of engine, of which 


and on these sections helper engines are used to avoid 





five pairs of coupled wheels instead of four, as in the consoli- 
dation. This engine has the considerable weight of 237,000 Ib. 
(106 tons) on the coupled wheels, the total weight being 


| 267,800 lb. (119 tons). The cylinders are of the tandem com- 


pound type, measuring 19in. in diameter for the high-pressure 
and 32in. for the low, with a stroke of 32in. The boiler 
pressure is 225 1b. per square inch and the driving wheel 





Swain Sc 


| diameter 4ft. 9in. The total heating surface is 5390 square 
feet, and the grate area 58-5 square feet. Thistype of engine, 
which was built by the Baldwin Locomotive Works in 1902, 
gave satisfactory results as far as hauling capacity was con- 
cerned, but when working in pushing service it was often 
necessary for the engine to descend the gradients tender first, as 
it is not always practicable to turn the engines for their 
descent after bringing up a train. To ensure easy running 
in the backwards direction it was considered desirable to pro- 
vide future engines with a truck at the back as well as at the 
front. Thus was developed the Sante Fé (2-10-2) type, 
of which the Baldwin Locomotive Works built the first in 


TasLe V.—Tvnnage Rating of Freight Engines. 
Class 1050 (Prairie Type). 


= jung Westbound. Eastbound. 
: Tons. Tons. 
Chicago and Streatur .. .. .. .- 23500... .. 2470 
Streator and Chillicothe .. .. .. 2000 .. .. 200u 
Chillicothe and Shopton .. .. 1820 .. .. 1820 
issouri. 
Shopton and Marceline .. .. -. 1300 -. 1500 
Marceline and Argentine .. .. .. 1550 .. .. 1550 
astern. 
Argentineand Emporia .. .. .. 1450 .. .. 1800 
Middle. 
Emporia and Newton.. .. .. .. 1800 .. .. 1850 
Western. 
Newton and Dodge City .. .. .. 1650 .. .. 1850 
Dodge City and La Junta.. .. .. 1850 .. .. 2100 
New Mexico. Class 900 (Santa Fé type). 
La Junta and Trinidad «0 SE es ce Se 
Trinidad and Morley .. .. .. .. 980 .. .. 
Morley and Lynn .. Je ae tew SR See .cc 
State Line and Raton.. .. .. .. * <a vas, 
Raton and Las Vegas .. ee fee 
Las Vegas and Glorieta ‘tye ote, 
Glorieta and Los Cerrillos. .. .. * = aa 
Los Cerrillos to Albuquerque .. .. 3700 .. .. — 
Albuquerque to Thornton.. .. .. — aa, = eee 
Th:rntontoLamy .. .. .. .. — a 
Lamy to Glorieta .. Chae iat a 
Albuquerque. Class 900. 
Albuquerque and Gallup .. .. .. 1800 .. .. 1950 
Gallup ee Win~low al dar ota ~o ce 2000 
Winslow and Seligmin... vs. Se ce oe ee 
Arizona. 
Seligman and Needles .. .. .. 1200 .. .. 150 
Needles and Barstow... .. .. .. 1150 .. .. 1600 
Los Angeles. 
Barstow and Victorville .. .. .. 2100 .. .. — 
Victorvilleand Summit .. .. .. 12500 .. .. — 
San Bdno. and Los Angeles .. .. 1425 .. .. 1505 
San Bdno. and Summit “ -- : woo 


Summit to Barstow .. .. 1 ee ‘se. <9 
* As many cars as may be safely handled. 


1903, and have since built over 140 for this same railway 
company. Anexample is shown in Fig. 8. These engines 
have the same cylinders, driving wheels, boiler pressure, and 
grate area as the decapod described above. The total-heating 
surface is 4796 square feet, the tubes being reduced in number, 
though a foot longer. The weight in service is about 
287,000 Ib. (128 tons), of which about 234,000 lb. (105 tons) 
is on the coupled wheels. . 
The Prairie type freight locomotive, the Class 1050 of 





undue reduction of train weights. The Santa Fé 103 have been put into service, have compound cylinders 
TABLE VI.—Dimensions of Locomotives Shown in accompanying Illustrations. 
a GRE ee nee ' 5 6 } 7 8 3 9 | 19 j 1 
LS tae Ce. at _ 4-4-2 2--2 4-6-2 4-6-2 2-1€-2 2-8-0 2--2 2-10-0 | 2-6-2 
Cylinders— | | 
Style a - Bal. comp. Vauc. ecmp.| Sing. exp. | Bal. comp. Tan. comp. | Sing. exp. Vauc. comp.| Tan. comp.| Bal. comp. 
Diameter, H.P. Inches 15 17 224 | 17 19 | 2 | 17 | 19 174 
Diameter, L.P. Iuches | 25 28 a 28 82 _ 28 82 2 
Stroke Inches 26 28 28 | 28 82 £6 28 32 28 
Boiler pressure... .. Ib. p..sq. in. 220 200 220 | 220 225 130 200 225 225 
Driving wheel diam! Inches 7 oe 6 | 69 ad 42 | 79 57 69 
ubes— | 
Number ., .. . _ 273 | 318 2°0 200 * $91 213 318 463 342 
Diameter Inches 2} | 2 24 2} 2} | 2 2; | 2} 2 
Length : Ft. in. 18 10 | 19 0 20 0 20 0 20 0 | 10 317 Sse | 19 ¥ 19 v 
Heating surface : | | 
Fire-box.. .. . Square feet 190 195 193 193 D 210 «| 153 195 | 210 207 
Tubes .. .. .., Squarefeet 3015 3548 3402 3402 4586 1228 3543 F180 3811 
Total Je * bp Squarefeet; 3215 | 8738 3595 8595 4796 1876 | 8738 | 5390 4018 
Grate area -. . | Square feet | 49-5 |} 58-5 53-5 53-5 58-5 ~ 27-4 | 53-5 58-5 53-5 
Weight in service— | 
gy oa without Lb. 198,770 206,000 214,600 226,700 287,200 | 115,000 209,200 267,800 248,200 
tender | } | 
On coupled wheels) Lb. 101,420 | 141,500 147,400 151,900 234,600 | 100,000 144,600 287,800 174,700 





type is a gradual development from the older consolida- 
tion type, which has been rendered desirable by the increas- 
ing growth in the traffic to be handled over the steep mountain 
gradients. From the consolidation type (2-8-0) the first step 
was to the decapod (2-10-0) type, shown in Fig. 10, which has 


the original Vauclain pattern. Similar engines, but with 
driving wheels79in. in diameterinstead of 69in.—F' ig. 11—were 
used for passenger service before the introduction of the 
Pacific type engines described above. 

The latest development of the Prairie type is shown in 
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perspective in Fig. 9, and in section in the engravings Figs. 
13 and 14. The fifty-six engines of this class which have re- 
cently been delivered by the Baldwin Locomotive Works for 
fast freight service are the heaviest Prairie type locomotives in 
America, and possess many novel and interesting points of 
design. The cylinders, which are of the Vauclain balanced 
compound type, are 174in. and 29in. in diameter with 28in. 
stroke. The high-pressure cylinders are between the frames, 
as in former balanced compounds built by the Baldwin Works, 
but to enable them to connect with the second coupled axle 
they are raised above the plane in which the low-pressure 
cylinders lie, and are inclined at an angle of 7 deg. with the 
horizontal, The low-pressure cylinders are placed horizontally 
outside the frames and are connected to the second pair of 
coupled wheels. Thus all four cylinders drive the same axle. 
The balancing offers an interesting problem which is capable 
of a very satisfactory solution. ‘Ihe high and low-pressure 
pistons move on each side exactly opposite to each other 
except for the slight effect of the inclination of the high- 
pressure cylinders. The high-pressure pistons are made 
solid and heavy, while the low-pressure pistons are made as 
light as possible. In this way the weights of the reciprocat- 
ing parts which throw in opposite directions are made nearly 
equal to each other, so that their inertia forces practically 
balance each other in the longitudinal direction, with the 
exception of the couple due to the distance between the corre- 
sponding high and low-pressure cylinders. This couple, which 
tends to turn the locomotive about a vertical axis, has a lever 
arm of only about 3ft. 4in., while the total wheel base which 
ensures stability in the horizontal plane is 33ft. 9in. It can 
be shown both by calculation and experiment that the effect 
of this couple is negligible. It only remains to balance the 
rotating parts. ‘The calculation shows that the inclined 
position of the high-pressure cylinders makes an unsym- 
inetrical arrangement of counter balance weights necessary. 
It is found necessary to put into the right-hand wheel a 
counter balance of 905 1b., whose centre line is 19 deg. back 
of the line of the right-hand outside crank, while in the left- 
hand wheel a weight of only 440ib. is required, placed 8 deg. 
back of the left-hand outside crank. Fig. 2 shows the 
relative positions of cranks and counter-balances, the design 
of crank axle is also shown. This form of built-up crank 
axle, which was introduced by the Baldwin Lccomotive Works 


during the year 1906, is also shown by Fig. 12, which is from | 


a photograph of a pair of wheels for a balanced compound 
Atlantic type locomotive. The axle is of the built-up type, 
but is distinguished by haying the central member of cast 
steel. By this means the axle is built up of seven parts 
instead of nine, as are necessary for an axle built up of 
forgings only, and a further advantage of considerable saving 
in weight is obtained. 

The boiler of this new Prairie type engine is of the wagon- 
top type, 76in. in diameter at the smoke-box end, and carries 
a pressure of 225 lb. persquare inch. It contains 342 tubes, 
2}in, in diameter and 19ft. long. The fire-box is 9ft. long by 
5tt. 11}in. wide inside, giving a grate area of 53°5 square feet 
and a heating surface of 207 square feet. As will be seen in 
the sectional drawings, a fire-brick arch is carried on tubes in 
the fire-box. The total heating surface amount3 to 4018 
square feet. The weight of the locomotive in service is about 
248,0001b. (111 tons), of which about 174,7001b. (78 tons) is 
on the coupled wheels. 


For purposes of comparison, the main dimensions of all the | 
a : | ment was 570 tons in the case of G 137, and 530 for the 


locomotives described above are collected in Table VI. 








Tue British Consul at St. Nazaire reports that the two 


great shipbuilding yards at that port have been well provided with | 


work during the past year, a matter of no small importance toa 
community which is dependent to a great extent on thisindustry. 
Of the four battleships ordered by the French Admiralty two have 
been given to St. Nazaire—the Diderot, at the Chantiers de 
Atlantique, and the Condorcet at the Chantiers de la Loire. The 
Chantiers de ]’Atlantique has of recent years become one of the 


most important centres of naval construction in France ; at present | 


over 4000 workmen are constantly employed, 


| ordered 


GERMAN TORPEDO BOAT CONSTRUCTION. 


THE steady addition of torpedo craft of large size to the 
Imperial German Navy continues unchecked, and their 
value for war purposes is somewhat disguised by the 
official system of frequently describing them as torpedo 
boats, instead of classing them, as would be the case in 
England, as “destroyers.” In general, their torpedo 
equipment is greater than that of British vessels of corre- 
sponding date, while their guns are fewer and less power- 
ful; their hulls are of relatively heavier scantlings, and 
the vessels themselves have proved to be excellent sea 
boats, though slighly inferior in trial trip speed to those 
of other nations. 

No less than twenty-two boats of about 420 tons ser- 
vice displacement—G110 to G113 and $114 to 5131— 
were constructed by Messrs. Krupp, at the Germania 
Works, and by Schichau, at Elbing, between 1902 and 
1905. Differing only slightly in detail, they are all about 
205ft. long by 23ft. beam, and have bunker capacity for 
100 tons of coal; at 15 knots the service radius of action 
is about 1400 miles. Their trials were run at displace- 
ments varying from 380 to 415 tons, and speeds between 
27 and 28 knots were obtained with about 6000 to 6500 
indicated horse-power. S125 of the latter division, 
built by Schichau, was the first vessel in the German 
navy fitted with Parsons’ turbines. An illustration of her 
eppears above. On her official trials she attained 26°7 
kuots at 440 tons, the increase in displacement being due 
to the greater amount of coal on board compared with 
her sister ships. The armament consists of three 4-pounder 
quick-firing guns, two machine guns, and three 450 mm. 
torpedo tubes. Comparing these with British practice, 
we find that during the same period thirty-five * River” 
class destroyers of 570 tons were added to the Royal Navy, 
each carrying one 12-pounder and five 6-pounder quick- 
firing guns, but onlytwo tubes. Their average full speed 
was barely 26°0 knots, but on their greater dimensions— 
225ft. in length by 23ft. 6in. beam—they carry 125 tons 
of coal, and théir radius at 15 knots is nearly 1800 miles. 

The next batch of German boats—G 132-G 136— was 
in 1905, and consisted of 460-ton boats of 
28 knots speed, carrying, as usual, three torpedo tubes, 
as well as four 5-pounder quick-firing guns and two 
machine guns. All these vessels were launched in 1906, 
and are now either in service or being completed at the 
Germania Works. They are almost identical with the 
previous destroyers, and, being built by only two firms, 
present fewer divergencies of appearance than is the case 
with the various British boats—Laird’s and Palmer’s, for 
example. 

Since the commencement of 1907 several 380-knot 
boats, ordered in 1906, have been launched or have run 
their trials. G137 really belongs to this class, though 
she was ordered in December, 1905; the others consist of 
the Schichau division, $138-S149. These vessels all 
carry one 15-pounder, three 5-pounders, two machine 
guns, and three torpedo tubes. The designed displace- 


other boats; the indicated horse-power was to be 10,000. 
Four Schulz boilers are fitted, as against three in the 
earlier boats, the pressure being 230 |b. per square inch. 
In point of size they closely approach the dimensions of 
the “ River” class, but are about 10ft. longer and lft. 
wider. About eight of the “S” class have run their 
trials, and, at a reduced displacement, have only attained 
29°6 knots, though the horse-powers ran up to nearly 
11,000. Considerable difficulty was involved in reaching 
even this speed, and numerous propellers were tried 


LOLIIOET 


eB ; | 


The latest destroyer division to be built for the German 
navy was ordered early this year from the Vulkan Com- 
pany, which was entrusted with torpedo boat work for the 
first time, and consists of twelve 580-ton boats V 150 to 
V 161. Like G 137 they are 235ft. long by 24.10 beam, 
and carry the same armament. Asin most of the German 
destroyers, the engines are placed in two compartments, 
one abaft the other, and the coal bunkers, of 115 tons 
capacity, are extended at the sides of the engine-room for 
purposes of protection. The designed speed is 30 knots, 
and in view of the performance of G 187, it will be 
interesting to see how these vessels compare with her. 
At present they are approaching the launching stage. 

G 187 is fitted with marine turbines of the Parsons type, 
and on her recent official trials on the German Admiralty 
mile at Neukruy, attained a maximum speed of nearly 
34 knots, and a mean speed for four hours of 33:1 knots, 
the vessel being run at full load. This performance 
makes her, for the time being, the fastest vessel afloat, 
and, following on the failure of the sister ships of the 
S 138 class to attain their designed speed, has created 
considerable interest in German naval circles where the 
turbine has hitherto been greatly disparaged. The main 
turbines consist of one high-pressure and two low- 
pressure cylinders of the usual type, arranged on three 
shafts, and revolve at about 850 revolutions per minute. 
Running astern, a speed of over 16 knots was obtained. 
The coal consumption averaged about 12 tons per hour 
at full speed. 

No vessels corresponding to the large British destroyers 
of the “Cossack” type are as yet under construction, 
though it is possible that they may figure in the next 
Naval Estimates. For such speeds and displacements— 
33 knots and 780 tons—it is probable that oil fuel will be 
found essential, and this has not yet been applied to 
German torpedo craft. 








WRECK STATISTICS. 


Tue wreck statistics for the year 1906 have recently been 
issued by Lloyd’s Register of British and Foreign Shipping. 
The figures are interesting, inasmuch as they show that this 
country still maintains its reputation of suffering fewer losses 
than that of any other nation. From the figures we gather 
that the percentage of steamers lost by the United Kingdom 
during last year was 1:42, while the average of the percent- 
ages for the British Colonies, the United States of America, 
France, Germany, Italy, and Norway together was 1°63. 
With regard to sailing vessels, the percentages are 3°85, and 
4°52 respectively. These figures show that steamers have a 
much greater immunity from disaster than have sailirg 
vessels. The average of the yearly percentages of losses 
during the five years 1902-06, for vessels owned in the 
United Kingdom is 1°61 per cent., as compared with 3 per 
cent.'for vessels owned by the other six countries together. The 
report contains interesting data as to the relative frequency 
of the different kinds of casualty which conclude the existence 
of vessels. Strandings and kindred casualties which are com- 
prised under the term ‘‘wrecked’’ are much the most 
prolific cause of disaster. To such casualties are attributable 
46 per cent. of the loss of steamers and 40 per cent. cf the 
losses of sailing vessels. The next most common termination 
of a vessel’s career is by condemnation, breaking up, «c., 
249 per cent. of the steamers and 28 ~f the sailing vessels 
removed from the merchant fleete :. the world being 
accounted for in this manner. Of the remaining causes of 
loss, collision is the most general for steamers (11:4 per 
cent.) ; while, for sailing vessels, cases of abandonment at 
sea come next in order of frequency (11:1 per cent.), The 
percentages which we have given are for vessels actually lost, 


without success. The remainder of this batch is now | and exclude all cases of breaking up, and condemnation not 


approaching completion. 


known to be consequent upon casualty or stress of weather. 








ZO6I-LESSM-HLNOS 3HL WOHS ONINOOI—> ‘314 0061 ‘ANNf—LSaM"HLYON BHL WOUS LENISV4 3H1I—€ ‘314 

















ZOGt ‘AINC—LSAM-HLYON-HLHYON 3HL WOUS MFIA—-Z 314 OG8I—LSV3a-HLYON 3HL WOYS L3NISV4 3HL—} ‘214 


fe 
my 
3 
Zi 
— 
© 
a 
= 
ea 
Hy 
eH 


























Sept. 13, 1907 


(6&2 26nd 208 uordrw9sap “0g ) 


ASOOHLHOIT WOOU LANISVA AHS 








THE ENGINEER 





Serr. 13, 1907 











OBITUARY. 


MR. ALFRED BACHE. 


Mr, AtrrzD Bacuz, who was known to many engineers 
as the energetic secretary of the Institution of Mechanical 
Engineers for about fourteen years, died on 6th inst. at 
Penzance. He was born at Edgbaston in 1835, and was 
educated at the Proprietary School there. He continued 
his education at Queen’s College, Birmingham, and he 
graduated B.A. of London in 1854, being third in honours 
for mathematics and natural philosophy. The office of 
the Institution of Mechanical Engineers was in those 
days in Birmingham. Young Bache on leaving 
college found employment in it, and in 1869 was 
appointed assistant secretary by the Council. When 
the Institution moved from Birmingham he went with it 
to London, and in 1884 he was, out of 190 candidates, 
elected secretary by a very handsome majority. In 1898 
his health was such that he could no longer carry on the 
trying duties of secretary to a great Institution, and he 
resigned. 

Mr. Bache was a man of many gifts, and he was at one 
time accounted amongst the best of English organists. 
He was a fine classical scholar and a master of many 
European languages, but he will be remembered by the 
members of the Institution mainly for his unfailing 
kindness and friendliness, and for the prosperity of the 
Institution during his term of office. 





JOHN ALCOCK JONES. 


Last week there died, at Stockton-on-Tees, Mr. 
John Alcock Jones, who was for a g many years 
somewhat prominently associated with the manu- 
factured iron trade of the North of England. He 
was of Welsh extraction, and was one of four brothers, 
who were all engaged in the iron trade. Mr. J. A. Jones 
was first connected with Messrs. Fox, Head and Co., 
Newport Rolling Mills, Middlesbrough, but afterwards, in 
conjunction with his brothers and Mr. W. S. Ayrton, of 
Saltburn, he established the firm of Jones Brothers and 
Co., who started the Ayrton Rolling Mills, at Middles- 
brough, for the manufacture of sheets, bars, kc. Cut nail 
works, the only works of the kind in the North of 
England, were also established. These two works were 
subsequently acquired by Messrs. R. P. Dorman and 
Co., and then by Messrs. Dorman, Long and Co., 
Limited, who still produce sheets at the Ayrton Rolling 
Mills, but the manufacture of cut nails is no longer 
carried on either there or in the district. 

It will be remembered that in the late sixties and 
early seventies-very great efforts were made in the manu- 
factured iron trade throughout the country to supersede 
hand puddling by machine puddling, and numerous in- 
ventions were patented with a view to the abolition of 
hand puddling. This improvement in the method of 
manufacturing wrought iron formed a very fertile source 
of discussion at the early meetings of the Iron and Steel 
Institute, and in the spring of 1872 such good accounts 
were given at the annual meeting of that organisation of 
a machine that had been adopted at some of the Penn- 
sylvania and Ohio works, viz., the Danks revolving 
puddling furnace, that the Institute decided to send a 
deputation of practical men to the United States to 
examine thoroughly and report upon thisapparatus. The 
deputation selected consisted of the late Mr. John A. 
Jones, the late Mr. George J. Snelus, F.R.S., of Working- 
ton, and Mr. Richard Lester, of Messrs. Hopkins, Gilkes 
and Co., Teesside Ironworks, Middlesbrough. Their 
report was so satisfactory that the apparatus was erected 
at the Teesside Ironworks, Middlesbrough, and thoroughly 
tested in this country. Such good results were obtained 
that other firms in various parts of the country adopted 
the machine, and the Erimus Ironworks, near Thornaby- 
on-Tees, were established specially to carry on the manu- 
facture of wrought iron by aid of these Danks furnaces. 
But shortly after this steel began rapidly to supersede 
wrought iron, and soon comparatively little of the latter 
was wanted. 

Mr. Jones was for about thirty years a member of the 
Middlesbrough Town Council, and for some years, till his 
resignation in October, 1902, owing to failing health, he 
occupied a seat on the aldermanic bench. 








ELECTRICITY IN FACTORIES. 





A prarT of the new regulations which the Home-office 
proposes to make’ for the generation, transformation, distri- 
bution, and use of electrical energy in workshops and other 
places under the Factory and Workshops Act, 1901, has 
recently been issued. These regulations come into force on 
January 1st, 1908, except as regards such parts of electrical 
stations as were constructed before July 1st, 1907, in respect 
of which they shall come into force on July 1st, 1908. The 
application of these regulations will be limited to places 
where electrical power is in use above 130 volts continuous 
and 65 volts alternating pressure. In adopting the above 
limitations on the basis of pressure, the Secretary of State, 
while realising that there may be danger at still lower pres- 
sures, has been guided by the fact that serious accidents from 
shock which have come to his notice have been at pressures 
exceeding those named. It is often thought that where the 
supply of electrical energy is at a low pressure there is no 
danger to life from shock. It has, however, been abundantly 
proved that this is not the case. Fatal cases of shock at low 
pressures are by no means of rare occurrence. 

Accidents from shock may occur to a person making con- 
tact simultaneously with two live conductors at different 
pressures, but more usually by merely touching oneconductor 
whilst being in contact with the ground. A mere momentary 
contact witha conductor at low pressure, even when standing 
on damp ground, may.not produce a serious shock, but the 
person who happens to grasp the conductor may be quite 


unable to release his hold, and the shock is prolonged until 
assistance comes. In such circumstances it may only take 
but a short space of time for the shock to prove fatal. The 
dividing line between the conditions which render the shock 
merely trifling and those which will render it fatal is so 
narrow that it becomes necessary to provide, as far as is 
practicable, that no shock shall be received at all. 

The new regulations which we have before us are of a far 
more elaborate character than the regulations issued by the 
Home-office in 1904, which were based on the then existing 
requirements of the Board of Trade, and having reference to 
the use of electrical energy at medium pressure. The regu- 
lations then numbered only six, whereas the present draft 
contains no less than thirty-three. It should not be supposed, 
however, that all these impose severe restrictions on users of 
electrical power. On the contrary, many of them only call 
for conditions already existent in most factories. Regulation 
No. 2, for example, is to the effect that all cables shall be 
covered with insulating material, and further efficiently pro- 
tected where necessary, to prevent danger, or they shall be 
so placed and safeguarded as to prevent danger. Another 
regulation says, every fuse and automatic circuit-breaker 
used instead thereof shall be so constructed and arranged as 
effectively to interrupt the current before it so exceeds the 
working rate as to involve danger. It shall be of such con- 
struction, or be so guarded or placed, as te prevent danger 
from overheating, or from arcing, or the scattering of hot 
metal or other substance, when it comes into operation. 
Every fuse shall be of such construction, or be so protected 
by a switch, that the fusible metal may be readily renewed 
without danger. Both these regulations are typical examples 
of the bulk. The latter serves to show that in compiling 
this draft accidents from electric shock have not only been 
considered. Many inexperienced and experienced men have 
sustained injury from electric burns, and on a number of 
occasions these accidents have proved fatal. 

Itis withont doubt true that while the properequipmentplays 
a very important part in the safety of the men employed, the 
most essential feature of all is that those who take part in 
the manipulation of the plant shall be properly trained men. 
Perhaps no better argument can be employed in favour of 
this than that few accidents occur on the test plate at the 
electrical manufacturers’ works. Here the conditions of 
working are in many cases anything but ideal; everything is 
temporary, cables working at very high pressures are scat- 
tered here and there, often there is a total absence of switch 
gear, yet in spiteof all this it is seldom that an accident occurs. 
The secret lies in the fact that the men are well trained, and 
they are fully alive to the dangers surrounding them. We 
do not wish to imply that the importance of employing 
properly qualified men has been overlooked in the new draft, 
for in more than in one place the point is emphasised. 
Regulation No. 29, for example, says no person, except an 
authorised person, or a person acting under his immediate 
supervision, shall undertake any work where technical know- 
ledge or experience is required, in order to avoid danger. 
Other important clauses in the new draft deal with the treat- 
ment of persons suffering from electric shock, sub-station 
equipment, insulation tests, working space, &c. In accord- 
ance with the requirements of the Factory Act the regula- 
tions are now published in draft, and are subject to further 
consideration. 








BLYTH. 


Tue Port of Blyth affords an example of the rapid develop- 
ment of the export coal trade on the North-east Coast during 
the past quarter of a century. Situated as it is, near the 
middle of the Northumberland coalfield, about nine miles 
north of the Tyne, it is able to deal with coal shipments with 
greater advantage than many less favourably placed ports. 
Until recent years, the lack of adequate harbour accommoda- 
tion and depth of water has hindered the development 
of the trade, but latterly the Harbour Commissioners have 
expended large sums in reconstructing and extending the 
entrance piers; forming a considerable extension of the 
water area on the west side of the entrance. on ground that 
was formerly sand hills and foreshore; and in deepening 
the entrance channel and shipping berths. Almost the 
entire bed of the channel consists of sandstone and shale rock, 
and to effect the deepening, some half-million cubic yards of 
rock will have to be cleared away. Of this quantity nearly 
200,000 yards have already been removed. Previous to 1906, 
the removal was accomplished by means of drilling and blast- 
ing, but latterly two Lobnitz rock cutters have been employed 
with satisfactory results. It is intended to deepen the 
harbour throughout, from 15ft. to 24ft. at low water of 
spring tides, which depth will be equivalent to 39ft. at high- 
water of springs. The first section of the constructive 
works has recently been completed by the erection of a 
lighthouse at the seaward end of the east pier extension. 
The light is white, double flashing, of 60,000 candle power, 
placed at an elevation of 63ft. above high water. In addition 
to the main light are two red sector lights at a lower level in 
the tower, covering dangers to east and west of the entrance 
channel, The tower is of reinforced concrete erected on a 
cylindrical concrete monolith which forms the termination 
of the concrete pier. 

There are upwards of twenty collieries within a radius of 
four miles from Blyth, all connected by rail with the port. 
The harbour is equipped with twenty coaling staithes capable 
of dealing with over four million tons per annum. Ten of 
these staithes already have a depth of 24ft. alongside at low 
water. Between 1882 and 1906, the coal shipments of the 
port have steadily increased from 146,000 tons to nearly 
4,000,000 tons per annum, and with the increased facilities now 
being provided, there is every prospect of Blyth becoming 
one of the most important coal ports in the North of 
England. 











THE AMERICAN IRON ORE TRADE. 


Lasour strikes in the United States are so numerous and 
frequent that few of them attract any notice outside the 
circles directly affected. A strike with exceptionally far- 
reaching effects has been that of the iron-ore miners of the 
great ore workings at the head of Lake Superior. The con- 
ditions are peculiar. The ore is carried a short distance by 
rail to shipping piers, and thence by large steamers for a 
voyage of several hundred miles to ports on the lower lakes. 
There it is unloaded, transferred to stock piles and railway 
wagons, and a large proportion transported to the steel and 











iron working districts of Pennsylvania. Owing to the 











freezing up of the straits, the navigation seascn is limited 
to about seven months— April to November—and an 
increase in business must be taken care of by increased 
equipment for facility in shipping and handling. As the 
annual shipments are from 30 to 40 million tons, and 
expected to exceed this latter amount this year, it is evident 
that any delay to the regular movement of the ore will 
cause serious trouble with the supply. This in turn affects 
the numerous steel and iron industries. More than three. 
fourths of the pig iron production is from Lake Superior ores. 
Last year there was a strike of long-shoremen and ore. 
handlers against the ore fleets, blocking traffic for several 
days, while in 1904 a strike of the captains and pilots 
delayed the movement of ore until late in June. This year 
the miners have had their turn assisted by the dock men at 
the shipping pe and although the strike was not important, 
in itself, and lasted for no great time, it so delayed the 
regular working of the traffic that the steamers will have to 
be worked to full capacity in order to deliver at the ports of 
the lower lakes a stock of ore sufficient to run the blast 
furnaces and other industries until the opening of the next 
season of navigation. It is not probable that the ore trans. 
portation record will be broken this season, as had been 
expected, as the amouht shipped during July was some three 
million tons lower than it would have been but for the 
interference due to the strike. This Lake Superior ore 
business is one of the spectacular features of the American 
iron and steel industry. The vast deposits are worked part], 
by underground mining and partly by immense open work- 
ings, where steam navvies, grab-buckets handled by cable- 
ways, and other apparatus are employed to excavate the ore. 
Long trains handled by powerful locomotives carry the ore 
to the shipping piers, which are long timber structures 
extending out into deep water. The upper part forms a 
series of bins or hoppers into which the ore is dropped from 
the hopper wagons, ores of different composition and from 
different mines or localities being kept separate. The 
steamers and steel barges, 400ft.to 600ft. long, lie alongside the 
piers, and the ores delivered by gravity into their holds by 
spouts from the elevated bins. Then comes the long voyage 
down the chain of lakes, the narrower channels between 
which are constantly being improved by the Government to 
facilitate navigation, especially for the large steamers now 
employed in the ore trade. These steamers are not fitted 
with cargo handling apparatus, but the piers and wharves 
at the ports are equipped with different. types of special 
machinery for removing the ore from vessels with the 
highest rapidity and the least possible requirement of manual 
labour. That ends the most strenuous part of the system of 
transportation, as the stocking and local distribution of the 
ore is then a matter of detail and convenience, 








PROCESS PRINTING. 


In our issue of February 16th of last year we gave a 
short description of a new photo printing process called 
‘*Ordoverax.’’ This was the outcome of a series of experi- 
ments undertaken by Messrs. B. and J. Hall and Co., of 39, 
Victoria-street, Westminster. The chief features of this 
process may be summed up in the statement that a number 
of black and white prints can be obtained which, when 
finished, are exactly the same size as those from which they 
are prepared, Ordoverax is a colloidal compound of secret 
composition, and a flat surface of this material has to be pre- 
pared before the prints can be taken. This surface is made 
by first heating the Ordoverax to a suitable temperature and 
pouring it on to a flat plate, preferably made of zinc, though 
other substances may also be used. The material is then left 
to set. An unwashed blue print of the drawing is prepared, 
and is laid face downwards and lightly pressed on to the 
ordoverax. It is then removed, and an ink roller applied 
over the impression left by the blue print, which, by virtue of 
the chemical action which took place between the material 
and the ferro-prussiate paper, allows the ink only to remain 
upon the lines imprinted by the drawing. A piece of linen 
cloth, tracing paper or cloth, or ordinary drawing paper is 
then placed on the impression, and a gentle pressure 
applied by the palm of the hand. A print is the result. 
1t is removed A the ink dried by the application of French 
chalk, or, better still, allowed to dry naturally. 

Since we last witnessed a demonstration of this process 
several improvements appear to have been made. It will be 
remembered that we expressed doubts as to whether the 
process would be successful in summer when the weather 
would be warm. ‘These fears were to some extent sub- 
stantiated by actual experience, for it was found necessary in 
some instances to adopt a cooling device. Since then, how- 
ever, the preparation ob been improved, and it is now pos- 
sible to work in temperatures as high as 75 degrees. It is, 
however, obvious that the cooler the room the better, but we 
witnessed a successful demonstration at the temperature 
stated. This is about 15 degrees higher than it was advisable 
to work when first the process was brought out. Provided 
that the Ordoverax surface has been prepared and allowed to 
cool, prints can be made at a higher temperature still, con- 
ditionally upon their being taken before the material begins 
to lose its rigidity. The reason given for being able to 
obtain prints at this much higher temperature than hitherto 
was the fact that the gelatine is now made harder than 
before, and hence requires more heat to melt it. The firm 
makes a special form of cooling, pouring, and working table 
for use in places where the temperature is usually high. It 
is practically an ordinary table with a tilting top, so that the 
material can be ponred easily. Below is the cooling 
chamber, which contains an ice tray, above which the trays 
of the prepared Ordoverax are stored. Formerly it was found 
necessary to make the prints within two or three hours of 
preparing the plate, but now, provided the temperature is 
fairly low, the plate can be left for a much longer period ; in 
fact, we were informed that they can be prepared overnight 
for use the next day. An accompanying advantage gained 
by making the material harder is that a thinner film may 
now be used, and this in its turn gives clearer and finer lines 
and a little truer than with the older ordoverax. It is now 
also possible to obtain more copies from the one impression of 
the ferro-prussiate paper than when we last saw the process 
worked. The material can be used over and over again, the 
percentage loss at each re-pouring being estimated at about 5 
per cent. We were told that it is possible to make Ordoverax 
copies of ordinary pencilled drawings without their being 
traced in tbe first instance. This appears to be an important 
feature, for frequently it must save much labour when only 
a few copies are required from a drawing which is rather 
intricate. The work executed is very neat and resembles an 
ordinary inked-in drawing. 
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THE FASTNET ROCK LIGHTHOUSE. 





Tux splendid granite structure which was in course of 
erection on the Fastnet Rock for several years, and com- 

leted nearly three years ago, is the best and most 
important example of wave-swept rock lighthouses 
erected since the completion of the famous Bishop tower south-west coast of Ireland. 
on the western rocks of the Scilly Islands in 1887. No | 
detailed description of the work has hitherto been pub- 
lished, but recently a beautifully illustrated volume, pre- | poration, and the work of erecting this structure near the 
pared by Mr. C. W. Scott, the engineer to the Irish Light ' summit of the rock was commenced in the following 


winch, by which men are hoisted out of the boat, as 
shown in the engraving, Fig. 5. 

The rock lies in the direct route for Atlantic shipping 
passing the south of Ireland, and is thus a danger which 
it is of the utmost importance to light adequately. The 
lighthouse now forms the principal land-fall light on the 


In 1848 a cast iron tower was designed by Mr. George 
| Halpin, the then engineer to the Port of Dublin Cor- 
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Fig. 5—LANDING 


Commissioners, has been issued for private circulation. 
By the courtesy of the author we are able to give the 
present description of the work, and the engravings and 
figures accompanying it. 

The Fastnet Rock is a bold pinnacle of hard clay slate 
and quartzite of Lower Silurian period, situated in deep 
water about 44 miles south-west of Cape Clear on the 
south-west coast of Ireland. The main rock measures 
about 340ft. in length by 180ft. in breadth at low water, 
and rises to a maximum height of 98ft. above low water. 


Scale 
6 24 32 40 48 56 6 








AT THE FASTNET 


year. The tower was 63ft. Qin. in height from 
base to gallery, 19ft. in diameter at the bottom, and 
18ft. 6in. at top. The base was filled internally with 
rubble masonry, and the inside was lined from top 
to bottom with masonry and brickwork. The total 
height of the building was 91ft., the height of the focal 
plane being 148ft. above high-water mark. This tower 
is seen in several of the views in Figs. 1, 2, 3, 4, 6, and in 
Fig. 17._ The optical apparatus was of the first order, 
fixed and flashing, exhibiting a weak fixed light intensified 
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Fig. 6B—SECTIONS OF FASTNET LIGHTHOUSES 


The Little Fastnet is a smaller rock lying to the south, and 
there are other submerged and tide-covered peaks in the 
neighbourhood. The sea rises 12ft. at spring tides, and 
the currents attain a velocity of as much as three knots. 
The rock is honeycombed with fissures cut into the 
softer portions of the strata by the action of the sea. 
_Itis a very rare occurrence for the water to be sufli- 
ciently smooth to enable landing to be made on the rock 
direct from a boat, and the usual means employed are a 
Tope passed over a block at the head of a long jib and a | 

















Swain Sc 


ouce every two minutes by a flash of about 38,000 candle- 
power. The character of the light was subsequently 
altered to one flash every minute. An iron dwelling for 
the keepers was provided near the base of the tower. 
The cost of the station as originally constructed was 
£17,390, and the light was first exhibited on January 1st, 
1854. 

For ten years the station remained in its original con- 
dition, but fears were entertained both as to the stability 


went right over the rock during gales from the north-west, 
west, and south-west; blocks of stone, one between 
24 and 3 tons weight, were torn from the face of the cliff 
and thrown on to the top of the rock, some even strikin 

the lighthouse itself. A 60-gallon cask full of water an 

lashed to the lantern railings 133ft. above high water was 
carried away by the sea. In 1865-6 the structures were 
reported on by Mr. Cotton, the consulting engineer to the 
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Fig. 7—COURSE Nc. 


Port of Dublin, Mr. Stevenson, the engineer to the 
Northern Lighthouse Board, Captain Bedford, R.N., and 
Mr., afterwards Sir, J. N. Douglass, the engineer to the 
Trinity House, As the result of these reports the base of 
the tower was cased and increased in diameter, a large 
chasm at the west end of the rock filled with masonry, 





Fig. 8—PLAN OF SERVICE ROOM 


improvements were made in the accommodation for 
the keepers, and other work was carried out at a cost of 
£6000, and completed in 1868. 

In 1891 the Irish Lights Board decided to replace the old 
tower by a new structure, with a more powerful light, the 
increased fissuring of the rock threatening to endanger the 





Fig. 9-—COURSE No. 


43 


safety of the old building, and the power of the existing 
lighting apparatus being inadequate for such an important 
land-fall. The cost of the new works was estimated at 
£70,387, and the consent of the Trinity House and the 
Board of Trade having heen obtained in 1895, the design 
for the new structure was prepared by Mr. William 





of the tower and of its rock foundation. Heavy seas | 


Douglass, engineer at the time to the Irish Lights Board. 
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THE FASTNET ROCK LIGHTHOUSE 
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Fig. 10—COURSE No. 20, JUNE, 1900 

The tower—Fig. 6—is of granite, 40ft. in diameter at | courses has a smooth face following the curved batter of 
the first complete course, and 146ft. 4in. in height from | the tower. The tower is solid to a level of 47ft. 9in. above 
the lowest course to the lantern gallery, with the mean | the foundation, and the arrangement of the stones is 
focal plane of the light at 157ft. 6in. above high-water | shown in the engraving—Fig. 10—and the plan—Fig. 7. 
mark of ordinary spring tides, and the bottom of the | Above the solid portion the tower is constructed with 
lowest course 6in. below high-water. The centre of the | cylindrical chambers in the following order, commencing 
new tower is 52ft. 6in. W. by S. from the centre of the | with the lowest :—1, Water tank room ; 2, entrance room; 
old tower—Fig. 11. A landing pier was built at the north- | 3, lowerstore room ; 4, oil room ; 5, spare bedroom ; 6, store 
east end of the rock, and a level causeway, 33ft. above | room; 7, kitchen; 8, light keeper’s bedroom; and 9, 
high-water, formed along the north side, from the pier to | service room—Fig.6. The masonry courses from the 
the site of the tower, with rails on it, so that the stones, | seventeenth to the thirty-second are 1ft. 9in. deep, and 
&c., could be readily removed on trucks from the landing 
to the site. A second level causeway was formed leading 
to the door of the tower, 56ft. above high-water, and the 


| gallery courses, which are thicker. The entrance door is at 
the level of the room above the water tank, and the entrance 


Fastnet “= = 
——-. 


ITS 


Suaiw Se 


Fig. 11—PLAN OF FASTNET ROCK 


top of the rock was levelled to a height of 75ft. above | room is 11ft. Sin. diameter. All the floors, with the 


high-water on the north side of the dwellings. 
The site is on the hardest portion of the rock on the | walling at the level of the entrance floor is 8ft. 6in. thick, 


north side of the stratum of slate in which a great | decreasing to 2ft. 10in. in thickness below the service | 
chasm has been formed by the sea. The tower will be | room gallery—Fig. 8. The external doors of the entrance 


perfectly safe, even if it should be found necessary to | room are of teak, protected by strong external gun-metal | 
| tively. The spiral stairs connecting the different floors 


remove the upper part of the rock down to the level of | doors, or shutters, in heavy weather. The internal dia- 
the first complete course. The lower courses form only 
a facing on the west side, the rock being cut in steps to | entrance floor level upwards, the service room being 
receive them. The first complete course of masonry is | 15ft. 6in. in diameter. All the windows, with the excep- 
26ft. above the foundation level. The lowest course is | tion of those in the service room, which are of teak, are 
laid to a radius of 28ft. 3in. The lower courses of the | gun-metal framed, and protected by external gun-metal 
masonry, sixteen in number, are set with stepped faces, | hinged shutters in heavy weather. 
and are 2ft. thick each. The masonry above the stepped ! Fig. 8—is fitted with a rain-water tank for collecting the 


exception of that carrying the lantern, are of granite. The | 


meters of the rooms increase successively from the | 


The service room— | 
| forms is Irish. All the stone for the tower itself is from 


| rain falling on the lantern and balcony and the wireless 
| telegraphic instruments. The ceiling of the service room 
| is formed of steel and cast iron plates fastened to the 
| underside of the lantern floor girders, and the masonry 
| is continued two courses higher than the ceiling level to 
| form the upper or lantern balcony. The external face of 
| the masonry of the tower is curved to the segment of an 
| ellipse for a height of 116ft., having a vertical semi-axis 

major of 155ft., and horizontal semi-axis minor of 53ft. at 


| the remaining courses above Ift. 6in. deep, excepting the | 


A Treble 





Fig. 12—DERRICK FOR HOISTING STORES 


the 116ft. level, above which height it is cylindrical, 
20ft. 8in. diameter, with two projecting balconies, of 26ft. 
outside diameter, at 138ft. 6in. and 146ft. 3in. respec- 


are composed of steel stringer plates, with two half-round 
bars riveted to the upper edge and radial cast iron per- 
forated treads bolted to them. A brass handrail is fitted 
to each flight of stairs, carried on wrought iron 
stanchions. 

The granite used in building the landing pier and plat- 
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Penryn, in Cornwall. The hearting stone in the solid 
art of the work is coarse grained granite, the face stones 
being selected hard granite of this quality. For the upper 
part of the work selected hard fine-grained granite of 
uniform colour, very finely dressed on internal and ex- 
ternal exposed faces, was used. All the face stones in the 
tower, and most of the internal stones, are dovetailed 
together both laterally and vertically. This method of 
jointing was first adopted in the construction of the 
Hanois Rock lighthouse, completed in 1862, at the sug- 
gestion of Mr. Nicholas Douglass the father of the 
designer of the Fastnet Tower, and has been followed in 


discharging stones at the rock is shown in Fig. 11. 
When a stone was placed in position on the gangway 
rollers the fall of the shore derrick was brought out and 
made fast to it, and another rope led from it through a 
sheave to the barrel of the ship’s winch. By this means 
the load was paid out from the ship’s winch and kept 
taut while the stone was drawn off the rollers on the 
ship’s deck by the rock winch, and, plunging into the 
water, was drawn in plumb under the rock derrick. The 
check rope was then slacked out and the stone hoisted 
and deposited on the landing platform. For hoisting 





stones into position in the work a second derrick was 
slung on a mast shipped in 
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Half Elevation 


the centre of the tower and 
raised as the work proceeded 
—Fig. 12. 

The work of constructing 
the Fastnet tower was com- 
menced in August, 1896, 
when the preparation of the 
landing place at the east 
end of the rock was under- 
taken. 
season of 1897 
berm: of the foun- 

ation of the tower was 
commenced, but it was 
not until June 9th, 
1899, that the first 
stone of the tower 
was laid. The work 
of constructing the 
masonry of the tower 
proceeded during the 
working seasons of the 
years 1899 to 1908; 
the last stone being 
laid on June 3rd, 
1903. Thus the set- 
ting of the stones in 
the tower proper oc- 
cupied practically four 
years. The progress 
of the work was very 
much impeded by 
rough weather, the 
actual number of days 
on which stones were 
set in the whole of the 
four years being 118. 
The completed tower 
is shown in the en- 
graving on Fig. 16, 
page 264. 

The light shown 
from the old tower 
was necessarily ob- 
structed by the new 
work when the latter 
had reached the height 
of the service room. 

The cut-off was on the 
west side of the old light. 


nd fixed to roof 
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portions of two 8ft. diameter 
light vessel lanterns were 
erected ona timber frame- 
work carried upon the lower 
granite gallery of the service 
room. The lanterns were 
placed so that every part of 








Fig. 19—-LANTERN AND OPTICAL APPARATUS 


the case of all exposed rock towers since erected by the 


Trinity House. On the upper face, one side, and at one | ing catoptric lights, exhibiting a beam of 6000 candle- | 


end of each stone, is a dovetailed projection. On the | 


under face and the other side and end corresponding | arranged that the light from one or other of them was | 


dovetailed recesses are formed with just sufficient | 
clearance for the raised bands to enter in setting. The | 


cement mortar in the joint formed between the faces so | the old tower was extinguished, and the provisional | 


locks the dovetails that the stones cannot be separated 
without breaking—see Figs. 7, 8,9, and 10. The floors | 
of the rooms consist of corbelled stones built into the | 
walls with arched filling stones in the centre, all being | 
dovetailed. 
The total number of stones in the tower is 2074, having | 
a net cubic contents of 58,093 cubic feet, and a weight of | 
4300 tons. The gross measurement works out at just | 
25 per cent. in excess of the net. The weights of the | 
individual stones vary from 13 to 3 tons. In addition to | 
this 4500 cubic feet of small squared blocks were used to | 
fill in holes in the foundation and the space between the 
rock and the tower up to the level of the entrance gallery, 
making a net total of 62,600 cubic feet. All stone cutting 
and dressing was done at the quarry yard, so as to reduce 
the labour on the rock toa minimum. The entire tower | 
was erected in sections at the quarry before shipment, | 
to test the correctness of the dressing. 
The shore dep6t, which served asa base for the operations 
carried out at the rock, was established at Rock Island in 
Crookhaven Harbour. At this depot the various parts of the | 
work and materials were assembled and stored until they | 
were required at the lighthouse. A special steamer, the | 
lerne, was constructed for service in connection with the | 
work, at a cost of £11,450. She is a twin-screw boat, 126ft. | 
long, 28ft. beam, and 12ft. 6in. deep, with a maximum | 
draught of 10ft. when loaded with 90 tons cargo. The | 
Terne was fitted with special gear for handling the heavy | 
stones. For landing the men and materials on the rock | 
a steel mast 48ft. long was erected on the pier at the east | 
landing and fitted with two derricks, a long light one for 





each of them was clear of 
the wall of the tower, and 
they were set 90 deg. apart in 
plan. Each of the lanterns contained a series of revolv- 
power at intervals of one minute. The lanterns were so 


visible from all positions in azimuth. When the temporary 
lights were completed and ready for service, the light in 





Fig, 14—PLAN OF LANTERN AND APPARATUS 


arrangement continued until the new permanent appa- 
ratus was ready for illumination. The beams of light 
thrown from the two temporary lanterus were arranged 


During the working | 


To overcome this difficulty 


panels in azimuth subtending 90 deg. vertically ; 80 deg. 
in the section are filled with refracting prisms of ordinary 
profile the remaining 10 deg. by catadioptric elements. 
This arrangement of superposed lenses is that ordinarily 
known as biform. In the focus of each tier of lenses is 
placed an incandescent petroleum vapour burner with 
50mm. diameter mantle, having a service intensity of 


1200 candles. The apparatus makes one complete revo- 
lution in 20 seconds, thus exhibiting a single flash every 
five seconds. The maximum service intensity of the 
combined flash is about 750,000 candles, and the flash 
duration ‘172 second. 

The apparatus is mounted on a mercury float, and is 
rotated by clockwork. The annular trough in which 
the float is immersed is so arranged that it can be 
lowered for examination and cleaning by means of three 
telescopic screw jacks placed underneath it, and sup- 
ported by the cast iron pedestal. Tr burners, burner 
platforms, and trimming stages do not revolve with the 
apparatus, but remain fixed. The weight of the rotating 
portion of the apparatus is about 6 tons, and the driving 
weight of the clock is 290 lbs. 

The incandescent burners are of the pattern designed 








Fig. 15—OPTICAL APPARATUS 


| by Mr. Scott for the Irish Lights Commissioners. They 
are of the enclosed vaporiser type, the vaporising 
|tube being heated by a subsidiary burner, and not 
| placed over the mantle, as in some other forms. In 
| eneral principle the incandescent burner apparatus 
| resembles that described in our article on the new Cape 
| Race lighthouse in May last,” but differs in some details. 
| A“ stand-by ” four-wick oil burner is kept in readiness on 
| the upper trimming stage, and can replace the incan- 
descent burner in case of need in about one minute. 

The lantern floor consists of cast iron plates, some of 
which are perforated for ventilation, carried on steel 
joists and tees. The lantern murette or pedestal is of 
cast iron, 5ft. in height, carrying helical steel framing 
with gun-metal cappings for the glazing. The diameter 
of the lantern inside the glazing is 17ft. Galleries are 
| fitted externally and internally, both at the top of the 
| pedestal and at the level of the top of the lower lens 
| apparatus. The upper galleries are so placed that no 
| obstruction of light is occasioned by them. The roof is 
| conical in form, and constructed of steel, with a large 
| cylindrical ventilator and a lightning conductor terminal 
overall. The construction of the lantern is clearly shown 
in Figs. 13 and 15. 

The fog signal is explosive; two firing jibs, consisting 
of steel tubes clamped to the ends of rotating tubular 
shafts and accurately balanced, are fitted externally on 
the lantern. The tubular rotating shaft is supported 
in a bearing on top of an angle iron frame bolted to the 
eaves of the roof. Each jib can be rotated through 
180 deg. The charge of cotton-powder, having been 
attached to the end of the jib when lowered, is fired elec- 
trically after the jib has been re-elevated. The firing 
mechanism is so arranged that no contact can be 
made until the jib has reached the correct position. A 
further precaution to avoid premature explosions consists 
of a locking arrangement, which renders it impossible to 
| use more than one machine at a time, and also prevents 
the wireless telegraph apparatus being used for the trans- 
mission of messages when the fog signal is in operation, 
thus avoiding any danger of a charge being accidentally 
| fired by the telegraph transmitter. The firing jib on the 
| lee side of the lantern is used in windy weather. 
| The new light was first exhibited to the mariner on 
| June 27th, 1904, five years after the laying of the first 
| stone and eight years from the first commencement of 
| the work. The total cost ofthe work, including plant, cost 
| and maintenance of steam tender, dwellings and depét at 
| Rock Island, demolition of old tower, and temporary light, 
| amounted to £90,000. The Ierne was handed over to 


| 





landing men and small gear, and a heavy one for handling | to synchronise, and at distances over four miles blended | the inspection department of the Irish Light service on 


the stones and heavy weights. The light derrick was | 
worked by a hand winch, and the heavier gear by a | 
5-ton steam winch. | 
The position of the Ierne and her moorings when | 





into one light when viewed by the naked eye. 

The optical apparatus—Figs. 13, 14, and 15—consists 
of two series of first order—920 mm. focal distance— 
dioptric lenses. Each series consists of four 90 deg. 








| the completion of the work at an estimated selling value 


of £6000, bringing the net total cost of the works to 


* Tar Encineer, “Cape Race Lighthouse,” May 3rd, 1907, 
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£84,000. The total sum spent on the new tower and 
light may be put at, approximately, £79,000, which is at 
the rate of £1 5s. 3d. per cubic foot of masonry in the 
tower. The balance of £5000 represents the cost of 
dwellings at Rock Island, new landings, temporary light, 
dismantling of the old tower, and other items. 

It may be interesting to compare the cost of the work 
with the expenditure on other similar rock towers executed 
in various parts of the world. The following table gives 
particulars of some such towers :— 

Cost per 

Total cost. Cubic ft. cubic ft. 

of masonry. 
£au: a. 
219 113 
119 0 


£ 
40,000 ... 
55,619 ... 


72,200 ... 
34,560 ... 
62,726 ... 59,070 ... 


59,255 ... 65,198 ... 
63 560 ... 47,819 :.. 


13,343 ... 
28,530... 


58,580 ... 


Eddystone (Smeaton) (1759)... ... 
Bell Rock, Firth of Forth (1811) 
Skerryvore. W. coast of Scot- 
SAT ee ae 
Bishop Rock, Scilly Isles, first 
granite tower (1858)... . 
Wolf Rock, Land’s End (1869) 
Eddystone (Douglass) (1882)... 
Great Basses, Ceylon (1873) ... f 
Minot’s Ledge, Boston, Mass.(1869) 62,500 ... 36,322 ... 
Ar’men, France (1881) ... ... ... 37,692 ... 32,400... 

The new Fastnet tower was designed by Mr. William 
Douglass, M. Inst. C.E., until the year 1900 the engineer 
to the Irish Lights Commissioners. Mr. Douglass, in his 
earlier years, had been resident engineer in charge of the 
construction of many of the most important rock light- 
houses in England and abroad, including the first granite 
tower on the Bishop Rock, the Hanois, Wolf, Great Basses 
and Little Basses, the last two off the coast of Ceylon. 
From the year 1878, when he was appointed engineer to 
the Irish Lights, until his retirement, Mr. Douglass was 
responsible for all the new lighthouses erected by the 
Commissioners on the Irish coast. The construction of 
the Fastnet tower was completed under the direction of 
Mr. C. W. Scott, who succeeded Mr. Douglass as engineer, 
and who is responsible for the design of the lantern, 
apparatus, and fittings. Mr. F. R. Foot acted as resident 
engineer. The whole of the work was carried out depart- 
mentally by the Commissioners’ own staff without the 
intervention of a contractor. The lantern, apparatus, and 
most of the tower fittings were made by Chance Bros. 
and Co., Limited, of Birmingham. 

In addition to our indebtedness to Mr. Scott for the 
information from which this article has been prepared, 
and for the use of drawings and photographs, we have 
to thank Hazell, Watson and Viney, Limited, and Chance 
Bros. and Co, Limited, for the use of certain of the 
photographic blocks. 
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THE INSTITUTION OF MINING ENGINEERS. 


THE annual meeting of the Institution of Mining 
Engineers was held at Sheffield on September 4th, 5th, and 
6th, and was largely attended. Addresses of welcome were 
delivered by Mr. J. R. Wilson, president of the Midland 
Institution of Mining Engineers, by the Lord Mayor of 
Sheffield, and by Mr. A. J. Hobson, on behalf of the Chamber 
of Commerce and of Sheffield University. Mr. C. E. Rhodes 
was elected president for the ensuing year, and in taking 
the chair pointed out that it was twenty years since the 
Institution last visited Sheffield. At that time the federa- 
tion of institutes which had now been achieved was in its 
infancy. Very great strides had been made, and he was 
quite sure that the whole mining world would admit 
that very great good had resulted from the federation 
which was then brought about. By the growth and 
circulation of knowledge thus promoted the safety of the 
large population employed in the mines of this country had 
been improved and greatly increased. New legislation, 
resulting in important rules for the conduct of mining opera- 
tions, had been brought about very largely because a broad 
foundation of definite knowledge had been laid by the 
researches, investigations, and labours of the mining 
institutions. 

The report of the Council was then read by the secretary, 
Mr, M. Walton Brown. It stated that the Institution now 
consisted of a federation of seven mining societies, the mem- 
bership numbering 3100. During the past year sixty-eight 
papers of a varied nature had been communicated to the 
Institution and published in the ‘‘Transactions.’’ Men- 
tion was made of the reports received from Mr. J. A. 
Longden, who represented the Institution at the British 
Association, and from Mr. Bennett H. Brough, who repre- 
sented the Institution at the Congress of the International 
Association for Testing Materials held at Brussels. Reference 
was also made to the endeavours made by the Institution 
to secure a reduction in the rates of postage on the publica- 
tiens of scientific societies. 

The first paper read was by Mr. J. W. Fryar and Mr. Robert 
Clive on the sinking of two shafts through 100ft. of quick- 
sand at Bentley Colliery, near Doncaster. The sinking was 
effected by lowering bolted cast iron tubbing, together with 
steel piles, groved and tongued into each other, forming a 
complete circle round the outside of the bottom ring. The 
sinking of No. 2 pit was begun on October 9th, 1905, anda 
depth of 50ft. was attained in December of that year. It was 
then found that the tubbing was not circular; and a start 
was again made from the surface outside the pit, 20ft. in 
diameter, with a pit, 23ft. in diameter, and with stronger 
tubbing and piles. Sinking was commenced on March 3rd, 
1906, and the top of the Triassic sandstone at a depth of 100ft. 
was reached on June 6th. The time occupied in sinking from 
the surface to the sandstone was thirteen and a-half weeks. 
Sinking was continued on August 30th, and the top of the 
coal measures was reached in May, 1907, at a depth of 519ft. 
In sinking through the quicksand at No.1 pit, the same 
method was adopted. A commencement was made on Sep- 
tember 22nd, 1906, and the top of the sandstone was reached 
at a depth of 95ft. on October 29th. The first wedging crib 
was laid at a depth of 129ft., and an inner lining, 20ft. in 
diameter, of plain tubbing was carried up tc the surface. 
The shafts are each fitted up for drawing 2000 tons a day. 

Mr. H. T. Foster read a paper on roof weights in mines, 
in which he gave views deduced from observations in longwall 
workings, dealing more particularly with the movement of the 
roof, from its first disturbance at the working face to its final 
settling in the goaf, without attempting to deal fully with 





more complex questions, such as the subsidence of the over- 
lving strata, and its effect on the surface. 

The last paper read was by Mr. H. St. John Durnford, 
who described a deep boring put down on Lord Londes- 
borough’s estate at Barlow, near Selby, in the hope of 
finding a workabie seam. The extension of the coal 
measures under this estate was a question about which there 
was little doubt, but the particular depth at which they would 
be found was largely amatterofspeculation. The boring, which 
was carried out with the Calyx drill, was begun at the end of 
July, 1904, and completed in August, 1906, when a total 
depth of 2371ft. from the surface had been attained. At 
commencement the diameter of the hole was 18in., but it 
was diminished from time to time on the insertion of lining 
tubes, the last 300ft. being 6in. in diameter. Boring was 
finally discontinued on account of the proved deviation of the 
hole from the vertical. The deviation was tested in a some- 
what primitive manner by lowering a quart bottle filled with 
liquid cement and placed in a cylindrical case, into which it 
fitted tightly, so as to allow no lateral movement. Although 
the borehole proved some 1060ft. of middle coal measures 
strata, no apparently workable coal seam was encountered, 
and it is very probable that the bore hole went down through 
the limb of a fold where the seams had been thinned or 
pinched out altogether. - If another bore hole were put down 
in the neighbourhood some distance from the present one, 
normal conditions might be found to exist. 

The discussions of the papers were brief, and the proceed- 
ings terminated with the customary votes of thanks to the 
University authorities for the use of the Firth Hall and to 
the local reception committee. 

At the annual dinner, held in the evening of September 
4th, Sir William Clegg, in proposing the toast of the Institu- 
tion of Mining Engineers, referred at length to the Imperial 
College of Science and Technology, with which the Royal 
School of Mines will be incorporated,‘and expressed a fear 
lest the teaching of mining and metallurgy should encroach 
upon the province of Sheffield University. He stated that a 
deputation from Sheffield had seen Lord Crewe to urge the 
claims of Sheffield University as the centre of national 
education in these subjects, and invited the support of the 
Institution of Mining Engineers, ,which has a representative 
on the Board of Governors of the College on behalf of the 
University. 

In connection with the meeting excursions were made to 
the works of Hadfield’s Steel Foundry Company, Limited, to 
the works of Messrs. William Cooke and Company, Limited, 
to the works of Messrs. Samuel Osborne and Company, to 
Bentley Colliery, to Silverwood Colliery, and to the Derwent 
Valley Waterworks. 








SCREW GAUGES.* 


1. Pitch and Effective Diameter of Bolts.—The Engineering 
Standards Committee have recently been presented by Mr. W. 
Taylor (of Messrs. Taylor, Taylor and Hobson, Limited), a member 
of the Sectional Committee, with the rights covered by Patent 
No. 6900 of 1905 for a method of gauging the pitch and effective 
diameter of a screw conjointly. 

This gift enables the public to make free use of the invention. 

A modification of the gauge designed by Mr. Taylor for simul- 
taneously gauging pitch and effective diameter of bolts is described 
below, and the figures give the general appearance :— 

The three conical points, Fig. 1, accurately ground toan angle of 
55°, and truncated so as to clear the root of the thread, are distri- 
buted as follows :—(i) Two are fixed on the lower jaw of the gauge, 
so that the distance between them is an exact number of threads 
representing twice the length of screw contained in astandard nut 
of corresponding diameter. (ii) The third is fixed on the upper 
jaw midway between the two points on the lower jaw, and the 
three points are set toa standard male gauge having correct pitch 
and the maximum effective diameter. Opposite the single point 
is fixed the flat face ‘‘a,” which is adjusted so that the small 
cylinder ‘‘c” (of such a diameter that it will touch the thread 


ae 


ee 








z 
T 








@ i | 
execs — END ELEVATION 


norco — 


Fig. 1 











about half-way down its depth) will just enter the thread of a 
bolt made to the minimum effective diameter. 

Then in testing, if the bolt enters the gauge, and the ‘‘ Not Go” 
cylinder refuses to enter the thread, the bolt is within the 
limits for pitch and effective diameter laid down in the tables, 
while any error in pitch which may be present will be duly com- 
pensated by a reduction in the effective diameter. 

Another form of gauge designed to deal with a shorter length of 
thread than the last is described below. Here the ‘‘Go” and 
‘* Not Go” tests are applied by different gauges. 

Fig. 2 shows the ‘‘Go” gauge, in which T—T are plate gauges 
of hardened steel, containing four truncated V teeth of 55° in 
angle, set as shown. The distance ‘‘l” represents an even 
number of threads immediately above the number contained in a 
length of screw equal to the nominal diameter of the bolt,-while 
the distance ‘‘l’” is one pitch shorter. These plates are secured 
to a suitable base, and are set to a bolt of correct pitch and 
maximum effective diameter. S—S are screws which can be so 
adjusted that the measurement is carried out exactly in the axial 
plane. 

A snap gauge, such as that shown in Fig. 3, answers as a ‘‘ Not 
Go” gauge, the cones being adjusted to a maie gauge having the 
minimum effective diameter. By preference this ‘‘ Not Go” 
gauge should be constructed so as to gauge only near the mean 
depth of the thread. 

It may be mentioned that an ordinary Screw Ring Gauge may 
be used instead of the ‘‘Go ” gauge described above, provided that 
such gauge has a length of thread equal to that in a standard nut, 
is of correct pitch, and has an effective diameter of the maximum 
dimensions allowable. The full and core diameters of such a gauge 
may be cleared away, if desired, so that the pitch and effective 
diameter are checked alone. The difficulty of determining the 
accuracy of such a gauge constitutes the chief objection to its use. 

2. Pitch and Effective Diameter of Nuts.—The ‘Go” gauge may 
take the form of a Standard Internal Screw Gauge. of correct pitch 





Zs) om the Engineerinz Stanocards Committee's Repoit (No. 3>) on 
British Standard Systems for limit Gauges for Screw Threads, 


and angle, having the minimum effective diameter allowable and a 
length of thread at least_equal to that in a standard nut. 

The ‘‘Not Go” gauge may consist of one thread of the screw 
made correct in pitch and angle, and with an effective diameter, 
equal to the maximum allowable. By preference this ‘* Not Gj.” 
gauge should be constructed so as to gauge only near the mean 
depth of the thread. 

The crests of the thread should be truncated in both cases, ani| 
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Fig. 2 


the roots cleared so as not to foul the full and core diameters « 
the nuts. 

3. Full and Core Diameters of Bolts. —These elements may be 
checked by ‘‘ Go” and ‘‘ Not Go” limit gauges of the snap type, 
having : 

(a) Flat faces for full diameter. 

(4) Faces tapered at an angle less than 55° and to a thin edze, 
so as to reach the roots of the thread for core diameter. 

4. Full and Core Diameters of Nuts.—The gauges for checking 
full diameter may be ‘‘Go” and ‘* Not Go” screw gauges, of which 
all the threads except one are cleared away, that thread being also 
clear at all points except the crest. 

For the core diameter ‘‘Go” and “Not Go” plain cylindrical 
gauges may be used, the former being made to the minimum 
diameter. 

5. The number of gauges may be reduced by combining the 
“Go” and ‘*Not Go” in the same gauge, and it may also be 
pointed out that when a Standard Screw Ring Gauge, correct in 
pitch and angle, and made to the maximum diameters schedule: 
is used as the ‘‘Go” gauge for checking bolts, separate ‘‘(io 
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Fig. 3 


gauges will not be required for the full and core diameters. 
Similarly for nuts, when checked with a Standard Internal Screw 
Gauge made to the minimum diameters scheduled, there will }2 
no necessity for the separate ‘‘(io” gauges for the full and core 








diameters mentioned above. 

The following is a summarised list of the gauges that may b> 
used for checking the interchangeability of British Standard 
Screw Threads :— 

FOR BOLTS. 

1. “*Go” and ‘Not 
gauge of the ‘‘Taylor” type 
for pitch and effective dia- 
meter. 

2. “Go” and 
double gap gauge for 
diameter. 

3. “Go” and ‘Not Go” 
double gap gauge for core 
diameter. 


FOR NUTS. 
Go” | 1. “Go” Standard Bolt, 
| correct in all particulars, and 
made to the minimum dia- 
meters allowable. 
2. “Not Go” Single Thread 
Gauge for full diameter. 
| 38. ‘*Not Go” Single Thread 
Gauge for effective diameter. 
4. “Not Go” Cylindrical 
Gauge for core diameter. 


“Not Go” 
full 








Tue directors of the London and North-Western Rail- 
way have decided to begin classes for giving instruction to youths 
who wish to qualify as engine drivers, The classes will be con- 
ducted in connection with the Mechanics’ Institute, Crewe, where 
the company has a laboratory and mechanical appliances. The 
instruction will embrace the whole mechanism of locomotives. The 
Crewe works will help the students, 
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RAILWAY MATTERS. 


In order to prevent the waste occasioned by hewing 
ties, says the Engineering and Mining Journal, a prominent rail- 
road company in America has recently specified that its new ties 
must be sawn. 


Earzy in 1908 . electric trains will be seen running 
experimentally on the London, Brighton, and South-Coast Kail- 
way between London Bridge and Victoria Stations, and a regular 
passenger service is promised next summer. 


A new electrically-worked narrow-gauge mountain rail- 
way is to be constructed on the Gross Glockner, and Redlich and 
Berger, Vienna, have been instructed by the Minister for State 
Railways in Austria to make the necessary surveys. 


Tur Great Western Railway Company claims the credit 
of having produced the firat complete corridor train, combining 
the privacy of separate compartments with the advantages of 
through communication from end to end and access to toilet 
rooms, 


Tue Anatolia Railway Company has obtained an iradé 
sanctioning the construction of a double line of railway from the 
terminus of the Haidar-Pacha line to the village of Pendik. a 
distance of fully 15 miles, The extension is estimated to cost 
£160,000. 

Ir is reported from New York that the Southern Pacific 
Railway Company is considering the electrification of 136 miles of 
railway in Southern Colorado. This section of line runs across the 
Sierra Madre Mountains, and power would be derived from the 
plentiful water power in that district. 


WE hear that the Great Western Railway Company is 
in negotiation with the London County Council with the object of 
securing about 10 acres of Wormwood Scrubs for the purpose of 
widening its lines. In return for this the company offers the 
Council a plot of land in Old Oak-lane. 


Tue Blackburn and Accrington Corporations have now 
completed their arrangements for the inter-running of electric cars 
between the two places, and the terms arrived at between them 
should prove interesting. The electricity to drive the cars is 
supplied by Accrington, who collect the entire fares and meet 
Blackburn by paying 4d, for every mile covered. 


Accorp1nG to the American newspapers, the Belmont 
railway tunnel under the East River, between Manhattan and Long 
Island, has been so far completed that the chief engineer and his 
staff have walked through it. There was practically no variation 
between the two .headings at the point of meeting. The work 
began over a year ago, and progress has been at the average rate 
of 2ft. a day. 


Tue Boletin Oficial of Argentine for July 29th contains 
decrees approving the plans of the Oeste de Buenos Aires Railway 
Company’s line from Monte Nievas to Vitorica, the plans of the 
Compafiia General de Ferrocarriles en la provincia de Baenos Aires 
for a central station at Buenos Aires, and the plans of the Buenos 
Aires Pacific Railway Company for a station on their branch line 
from Perdenera to La Paz. ; 


Tue Sub-committees of the Manchester and Salford 
Tramways Committees met on Monday in the Salford Town Hall 
to consider the question of inter-running of the cars of the two 
authorities. Progress was made in the negotiations, and, 
although no definite decision was reached, it is anticipated that 
an agreement will be drawn up at an early date to run at least 
over an experimental! route. 


Most of the Indian railway companies have discon- 
tinued the system of taking security from their railway workpeople, 
both superior and subordinate, it being held that a workman 
furnishes sufficient amount of security generally in the Provident 
Fund deposits, with the accrued interest and bonus thereupon which 
is standing to his credit and cannot be withdrawn except for any 
special purpose and with special permission. 


A company has been formed for the construction of a 
tramway from Annecy, vid St. Julien to Geneva. Electric power 
will be used if it is found practicable to utilise the waters of the 
Rhone. The Journal des Transports states that the only difficulty 
will be the construction of a bridge 25 m. long over the torrent of 
Usses. The cost of construction is estimated at 2,800,000f. 
(£112,000), and the line will be 40 kiloms, (about 25 miles) in 
length. 

AN ingenious device for automatically announcing 
streets and points of interest when passed by a car has recently 
been invented. The indicator is mounted in the centre of the car, 
where it can be seen by all the passengers. It gives the name of 
the street the car is approaching, and also affords a large space 
that can be devoted te advertising. The indicator is operated by 
a small motor controlled by a shoe placed just inside the rail at 
each block. 


AccorDING to Indian and Eastern Engineering a survey 
is in prospect of a line to connect the Madras Railway at the Kolar 
goldfield with the Mysore State Railway at Dodbele, at a cost of 
Rs. 36 lakhs. The length from Dodbele to Marikuppam is given at 
7734 miles, labour is reported as obtainable locally, and building 
material plentiful, with no special difficulties during construction. 
The Mysore Durbar have been approached for sanction to the esti- 
mate and supply of funds. 


Tue Acting British Consul at Savannah reports that a 
number of street and inter-urban electric railways in the south- 
eastern States are projected, and an electric line from Columbus, 
on the Georgia side of the Chattahoochee River, to West Point, 
34 miles in length, has been constructed. The water power of the 
river is used for generating current. The falls are capable of pro- 
viding 100,000 horse-power. There are three plants already in 
operation near Columbus. The surveys of the water-power along 
the Chattahoochee are nearly completed, and plans have been pre- 
pared for a large power plant, four miles north of Columbus, 





THe Board of Trade have recently confirmed the 
Callington Light Railway (Amendment and Transfer) Order, 1907, 
authorising the transfer to the Great Western Railway Company 
of the powers conferred on the Callington Light Railway Company 
by the Callington Light Railway Order, 1900, as amended by the 
Callington Light Railway (Extension of Time) Order, 1903, 
and reviving the powers granted and extending the period limited 
by these orders for the compulsory purchase of lands, and the 
completion of the railway and works thereby authorised. The 
Derwent Valley Light Railway (Transfer, &c.) Order, 1907, trans- 
ferring to a company the powers conferred upon the Rural District 
Councils of Escrick and of Riccall by the Derwent Valley Light 
Railway Order, 1902, has also been confirmed. 


AccorDING to a report issued by the United States 
Department of Commerce, accumulator cars have been running 
since February on three German railway lines. The arrangements 
have been made by the Prussian Railway Department, which also 
by special agreement controls the Hessian Railway. The new cars 
run four or six times a day, and the maximum speed is 28 miles an 
hour. The carriages are three-axle cars built for this purpose. 
The batteries consist of 180 cells of about 200 ampére-hours 
capacity, each weighing 121 lb., and containing four positive and 
five negative electrodes, a car battery weighing about 10 tons and 
yielding 68-5 kilowatt-hours—that is, seven watt-hours per kilo. 
(24 lb.) of all weight complete. Each car travels about 37 miles a 
day. The full car weighs 38 tons, 





NOTES AND MEMORANDA. 


Ir is reported patents have been granted to Germany, 
and also in the United States of America, to a Frankfort archi- 
tect for the manufacture of glass telegraph and telephone poles. 


Durine 1906 there was exported from Salonica, Turkey, 
3600 tons of manganese, which went to Servola, Liverpool, Mar- 
ee and Rotterdam. There was also exported 5600 tons of 
chrome, 


A METHOD of shaft sinking has been tried in France in 
which cement slurry is forced through boreholes into soft fissured 
strata in order to form a wall of concrete within which sinking can 
be performed. 


Ir is stated that the best results are obtained with air 
compressors when the areas of the suction and discharge valves 
are equal and of such proportions that the velocity of the air does 
not exceed 5500ft. per minute. 


We hear that a boiler-cleaning compound is being 
manufactured in Mexico and is reported to be meeting with con- 
siderable success, It is made wholly from vegetable substances, 
and is said to remove scale from boiler tubes, while causing no 
injury to the tubes or boiler shell. 


From an experimental investigation of the effect of 
the proximity of a dynamo to a ship’s compass on the readings of 
the latter, it has been concluded that, with a dynatao of ordinary 
design, provided its distance from the compass is not less than 
30ft., there is no danger of the compass readings being inflaenced. 





It has now been demonstrated that the reason copper 
and iron will not alloy is on account of the carbon that the iron 
absorbs in melting. If the iron and copper be melted together in 
a clay crucible, so that no carbon can E taken up, the resulting 
por Am perfectly homogeneous and free from any separated 
nodules, 


A RECENT American patent describes a form of high- 
resistance material suitable for use with lightning arresters, &c. 
A mixture of clay and oxide of iron or chromium is mixed with a 
binding material, such as potassium silicate or sodium silicate. 
The material is made up into rods and baked until hard. and a 
fairly homogeneous product of constant conductivity is obtained. 


A SUBSTITUTE for mica for commutator insulation has 
just been patented. In order to render the insulation softer than 
the softest obtainable mica, the inventor employs hard mica, 
calcined under pressure. The mica is crushed between two plates 
of suitable material, which are placed in a calcining furnace. The 
internal structure of the mica is said to be so altered that it 
becomes equally as soft as the segments of a commutator. 


THE water encountered at some places during the 
boring of the Simplon tunnel, says the Engineering Record, was 
remarkable for the entire absence of chlorine from it, in which 
respect it was new to chemists. Several geologists and analysts 
have reached the conclusion that the water had never been on the 
surface of the earth ; but no very satisfactory explanation of its 
Lane rag in the rock at the situation of the tunnel has yet been 
made, 


THE presence of iron sulphate is very detrimental to 
steam boilers, and in the bituminous coal regions of Western 
Virginia great difficulty is experienced by some mine operators in 
obtaining a supply of water fit for steam producing. In a certain 
district many wells have been driven, but in nearly every instance 
they were found to be absolutely worthless, being heavily charged 
with sulphuric acid, calcium. magnesium, and iron sulphate, the 
latter very often to the extent of 500 grains per gallon. 


An investigation has recently been made to determine 
the absolute sensitiveness of the ear. By experiments with a tele- 
phone and alternating currents of frequencies 250 and 500 per 
second determinate pressure variations were produced at the ear. 
The telephone was standardised by steady currents, and the 
relation between current and pressure ascertained. The experi- 
ments lead to the conclusion that the normal ear can respond to 
a pressure variation of about four ten-millionths of a millimetre of 
mercury. 


CoTUNNITE, a mineral found in the products of all 
Vesuvian eruptions, and containing lead, but no appreciable 
quantity of uranium, has a radio-activity equal to about 1-1 times 
that of pure crystallised uranium nitrate. The radio-activities 
have been compared by means of a Curie electroscope, and the 
mineral projected from the crater in 1872 is found to as active 
as that from the eruption of April, 1906. A specimen of galena 
from the latter eruption is much more strongly radio-active than 
the cotunnite. 


Ir is reported that in 1908 Canada will make all her 
own coinage, amounting to sixteen or twenty million pieces 
annually. The Royal Mint in London now coins sixteen million 
pieces for Canada per annum. When the New Canadian Mint 
opens, probably in December next, one or more new coins will be 
issued. A new piece of the value of two cents will be coined in 
nickel. This will be the first time that nickel has been used in 
Canadian coinage, although nickel is one of Canada’s most largely 
produced minerals. 


As a general rule, the brush sets of a multipolar dynamo 
are evenly spaced around the commutator. Practical experience 
shows that under these conditions there are appreciable local 
currents circulating among brush sets of the same polarity. Such 
currents increase the armature losses and temperature rise, and 
reduce the overload capacity of the machine. Experiments which 
have been carried out show that by properly adjusting the position 
of each brush set independently of ‘the others such local currents 
may be entirely eliminated. 


Wazat is considered to be the deepest coal bore in Great 
Britain has just been completed. The bore, which was sunk on a 
field near Cameronbridge, reached the extraordinary depth of 
756 fathoms, or 4534ft., before the objective, the hurlet or mountain 
limestone, was reached. The next deepest bore, so far as known, 
was that sunk at Gilmerton. It reached a depth of about 500 fathoms, 
The bore, which measured Sin. at the surface, tapering to 1fin. at 
the bottom, has been the means of proving the existence of the 
lower coal measures in the east of Fife. 


Ir has recently been shown that in large presses the 
compressibility of the water is not negligible. The change of 
volume of the water due to compression may be much greater than 
that of the cylinders and pipes containing it, due to the pressure. 
With a 2500-ton press the loss of volume of the water in the system 
was equal to 4 of the volume of one stroke of the pump, whilst the 
increase of volume of the cylinders and pipes was 7; of the com- 
pression of the water, the stretching of the press columns corre- 
sponded to ;';, and the bending of the crosshead to ;4 of the 
compression of the water. 


THE connection between radium and the safe working 
of collieries does not at first sight appear to be a very intimate 
one, says Nature, but the discovery announced by Profs. Elster and 
Geitel in Die Welt der Technik, that fire-damp contains six or seven 
times the amount of radium emanation that is generally found in 
the air of coal mines, brings the two into close relation with each 
other. Comparative tests of the electrical conductivity of the air 
due to the presence of the emanation can readily be made by means 
of a simple aluminium foil electroscope, and as only a compara- 
tively small sample of the gasis necessary, the tests may be carried 





out outside the mine, 









MISCELLANEA. 


A motor car has replaced the tonga service which 
used to carry passengers and goods between Shillong and Ganhati, 
Assam, 





AccorpInGc to Kandikyn, a Russian engineer, the 
deposits of anthracite coal between Berdinsk and Platoff in the 
Upper Urals are of immense extent. 


THE consumption of water at Scarborough during 
August was over 2,000,000 gallons less than in August last year, 
due to reduction in trade supplies and the wet weather. 


A RaPID rise in the price of steam coal is reported from 
Philadelphia in consequence of the big orders given out by the 
United States Government for supplying the battleship fleet going 
to the Pacific. 


AccorpinG to the American Machinist, there is being 
introduced on the Canadian market a new flooring material called 
‘* Doloment,” which, it is said, has a semi-elastic lower layer, 
which seems to prevent the objections of cracking, bulging, or 
blistering. 

Ir is reported that experiments will shortly be con- 
ducted at Toulon with a new turbine torpedo of greater speed than 
any at present in existence, capable of travelling a distance of over 
2000 1. and of carrying a much larger charge of explosives than 
any torpedo now in use. 


THE metric system has been introduced in Denmark 
by a law of March, 1907. The law provides that the old weights 
and measures may be used fora period of five years in conjunc- 
tion with the new. However, all Government and local authorities 
may use the old system for only two years to come. 


GERMAN ironmasters feel the scarcity of iron ore sup- 
plies acutely. The Rhenish-Westphalian blast furnaces import 
40 per cent. of their.ore from Sweden and a similar amount from the 
Luxembourg-Lorraine districts. The Swedish ore is mostly phos- 
phoric, and the quality of the Lorraine ores is also disappointing. 


On Tuesday, September 3rd, Lord Aberdeen turned the 
first sod of the extension of Haulbowline dockyard, near Cork, in 
the presence of a large and representative gathering. The exten- 
sion will provide dry dock accommodation for war vessels of the 
biggest capacity. The yard is 90 miles from Castletown Berehaven 
naval base. 

AFTER submitting to the Admiralty several schemes 
for concentrating at Keyham Dockyard the offices of the principal 
officers of the dockyard -and their staffs, their lordships have 
approved a scheme which is considerably smaller than that origi- 
nally proposed. The first estimate involved an expenditure of 
over £30,000, but the scheme which is to be carried into effect will 
only entail an outlay of about £7000. 


Ir is interesting to note, says the Army and Navy 
Journal, that the four new 8in. guns shipped to Bremerton for the 
Colorado were all 45 calibre, instead of 40, as in the old guns 
that are to be taken off of her. This gives her guns 40in. longer 
than her old ones, making the bore just 30ft. long. These guns 
are banded to the muzzle, which makes them strong enough 
to stand the largest charge of smokeless powder likely to be used 
in them. 


In an interesting article in the Street Railway Journal 
on ‘‘ Transportation Facilities in South America,” it is stated that 
transportation is so difficult over the mountains that the coal 
imported into Bolivia for the railway’s own use costs about £6 per 
ton. At La Paz abundant timber grows within fifty miles from 
the mountains, but transportation is so difficult that trolley poles 
and lumber for building operations are brought from the State of 
Oregon, a distance of thousands of miles. 


ARRANGEMENTS were completed on September 2nd for 
laying a new oil pipe line for 250 miles, for the Southern Pacific 
Company, from Kern County to a point on San Francisco Bay. 
The feature of the enterprise lies ina new form of pipe used, 
which will be rifled like agun barrel, and the engineers responsible 
for the scheme believe that this pipe will make pumping easier 
and save some of the pumping stations. It is expected that 
the pipe will carry 20,000 barrels of fuel oil every twenty-four 
hours. 


A DEFECT recently occurred in one of H.M. ships which 
might conceivably have had serious results, especialiy in the case 
of ships cruising in company and in close station. It was found 
that the pointer of an engine-room telegraph, owing to the slack 
ing back of the screw securing it to the actuating spindle, had 
failed to indicate correctly the orders from the bridge to the 
engine-room. To avoid the possibility of such a defect again 
occurring, an additional securing stop is to be fitted to the engine- 
room telegraphs of all ships. 


A NEw reinforced concrete rising main is to be con- 
structed for the City of Norwich Corporation on the Bonna system, 
the diameter being 33in., and the length 24 miles. It will be 
utilised for the conveyance of the sewage of the city from the 
pumping station at Trowse to the sewage treatment works at the 
sewage farm at Whitlingham. The pipes will be subject to a 
working head varying between 117ft. at the Trowse end, and 10ft. 
at the sewage tanks end, and to further pressures due to the 
oscillations arising from pumping. 

Tests of thirty new searchlights, which have been 
made on coast fortifications during the past six months, are said to 
have proved to be very satisfactory, and the reports received at 
the War Department indicate that the system will materially con- 
tribute to the trustworthiness of heavy gun fire at night. The 
lights include an arrangement by which the searchlights may be 
directed from a distance. The tests which have been held show 
that this long-distance control from central stations may be effec- 
tive and accurate, and represent an important development in the 
electrical plant at coast-defence forts. 


Tue Harbour Trust of Rothesay—the highly popular 
Clyde watering-place—has given its unanimous approval to a 
scheme of harbour extensions and improvements involving an out- 
lay of over £10,000. The scheme includes an extension of Albert 
Pier seaward, the substitution of a new swing bridge for the exist- 
ing drawbridge connecting the inner and outer harbours, and the 
widening of Albert-place by 17ft. and the provision of an addi- 
tional berth for excursion steamers, so as to relieve the congestion 
on the main pier during the summer months. 


THE Government manufacture of peat fuel in Sweden, 
says the Jron and Coal Trades Review, has been abandoned owing 
to the cost and the unsatisfactory fuel value of the production. 
More than thirty years ago an enterprise was started for the pro- 
duction of peat fuel for locomotive and household purposes, and a 
very good coke was likewise made ; but, nevertheless, the under- 
taking ceased. The British Consul at Gothenburg states that the 
kinds of peat fuel produced latterly do not appear to answer satis- 
factorily, although scientific analyses are favourable. 


Tue scheme of harbour works which is to be carried 
out at Bahia by French engineers, employing French capital, in- 
cludes the construction of two breakwaters, one 915 m. in length 
and the other 325 m. Within the shelter of the breakwaters 
ample quay accommodation is to be provided, one quay intended 
for the use of ocean-going vessels being designed to have a length 
of 1342 m., with a depth of water alongside of 9-5 m., and the 
other 658 m. in length, with a depth of water of 6-5 m. for the use 
of the many moderate-sized vessels using the port. 
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THE FASTNET ROCK LIGHTHOUSE 


(For description see page 259 ) 











. 16—THE NEW TOWER FROM THE WEST—JULY, 1905 











Fig. 17—-THE OLD TOWER FROM THE} 'NORTH-EAST—MAY, 1897 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F, A. BrockHavs, Seilergasse 4, Vienna. 

OHINA.—Kagty anp Watsu, Limitep, Shanghai and Hong Kong. 
EGYPT.—F. Diemer, Finck & BEYLAENDER, Shepheard’s-buildings, Cairo, 
FRANCE.—Boyveau & Ongvitiet, Rue de la Banque, Paris. 

Cuarg.ot & Cin., Rue Dauphine, 80, Paris 
GERMANY.—AsuHeEr anv Co., 5, Unter den Linden, Berlin. 

F. A. Brockxnaus, Leipsic; A. TwxitmpyeEr, Leipsic. 
INDIA.—A. J. Compripas and Oo., Railway Bookstalls, Bombay. 
ITALY.—LogscHER AND Co., 807, Corso, Rome; Bocca Frurus, Turin ; 

Utrico Hospi, Milan. 

JAPAN.—K&LLy anv Watsh, Limirep, Yokohama. 
Z. P. Marvya anv Co., Tokyo and Yokohama. 
RUSSIA.—C. Ricksr, 14, Nevsky Prospect, 8t. Petersburg. 
UNITED STATES OF AMERICA.—InrEeRnationaL News Oo., 88 and 

85, Duane-street, New York; Susscription News Oo., Chicago. 
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Constant Reaper.— We cannot venture on an answer to your inquiry- 
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REPLIES. 
BORING BITS. 
Sir,—I shall be glad if any reader will give me the name of the makers 
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September 11th. Y 








DEATH. 


On the 10th of September, at Glepholme, Bromley Cross, Tamar 
Emity, for more than 35 years the beloved wife of Joun G. Hupson, 
M. Inst. C.E. 
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London Tramways and Railways. 


Tue subject of making application to Parliament 
in the session of 1908 for powers to proceed with 
further extensions of the tramways will come before 
the London County Council on the reassembly after 
the summer recess, and this fact brings forward 
the question as to whether any additional expansion 
of the surface lines is desirable in the interests of 
the population of the metropolis in the near future. 
In taking the matter into consideration it is neces- 
sary to ponder the present position of loco- 
motion in London as compared with that obtaining 
a few years ago, and in doing so the assumption 
becomes very strong that the transport facilities, as 
a whole, have undergone such a remarkable change 
in the short period of the twentieth century that it 
is really a debateable point whether the existing 
systems for handling the traffic have or have not 
outstripped the actual requirements of the situation. 
In fact, since the County Council first expropriated 
a large mileage of the tramways on the south of the 
Thames in 1899, or even in the comparatively short 
period since the Royal Commission on London 
Traffic was appointed in February, 1903, a revolu- 
tion in the methods of transportation has taken 
place. It is only necessary to recall, in the first 
place, the substitution of electric for steam loco- 
motion on the Metropolitan and District Railways, 
and the opening for traffic of the deep level lines 
represented by the Great Northern and City Rail- 
way, the Great Northern, Piccadilly, and Brompton 
Railway, the Baker-street and Waterloo Railway, 
and the Charing Cross, Euston and Hampstead 
Railway; whilst the City and South London Rail- 
way has gradually been extended to Euston. In 
the second place, we have the almost complete 
transformation to the conduit system of a con- 
siderable mileage of tramways in the south of 
London, and the lines situated on the northern side 
of the Thames are now undergoing a similar pro- 
cess of conversion to electric traction, mainly on the 
same system. To these facilities for the accommo- 
dation of the travelling public have to be added the 
introduction of several hundreds of motor omni- 
buses in the past two or three years, to say nothing 
of the increasing number of private motor cars 
which are now so largely used throughout the 
metropolis. All these proofs of modern progress 
demonstrate how complete is the change wrought 
in the short space of a few years, and how neces- 
sary it is seriously to take into consideration the 
question of future developments. 

It is generally accepted as an axiom that 
improvements in the means of transport exercise 
stimulating influence upon passenger traffic; but 
this argument is already subject to modification in 
accordance as it refers to one or another kind of 
locomotion when confronted with severe competi- 
tion in a large city like London, both in respect of 
routes and fares. This point may be illustrated by 
reference to the southern tramways. When a large 
portion of these lines was first acquired by the 
London County Council, the number of passengers 
carried in 1899-1900—the first complete working 
year under the Council with horse traction— 
amounted to slightly over 100,000,000, whereas in 
1905-06 the total had increased to 183,500,000. 


During the intervening years these tramways, which 
were tnose taken over from the defunct London 
Tramways Company, were converted to electric 
traction, and other lines in the south were also 
brought under the ownership and working of the 
County Council. As a consequence of the gradual 
absorption of additional tramways by the same 
bady, it is impossible to ascertain how much of 
the expansion in the passenger traffic is due to the 
adoption of electric traction, or how much has 
arisen from the gradual inclusion of lines other 
than those purchased from the company in ques- 
tion. Nevertheless, the increase in 1905-06 over 
the preceding financial year amounted to no less 
than 18,000,000 persons. One thing, however, is 
certain—namely, that the electrical working of the 
southern tramways has largely emptied the local 
trains on the Chatham and Dover, the South- 
Eastern, and London and Brighton and South 
Coast Railways, and the omnibus traffic has also 
lost ground where brought into competition with 
the tramways. A similar process of diversion of 
passengers from the railways has also begun on 
the northern side of the Thames now that elec- 
tric tramways are being extended in those districts, 
and it is probable that the deflection will continue 
for a considerable time, owing to the mileage 
of tramways which still remains to be converted 
to electric traction. 


The most recent fact in connection with London 
traffic is exceedingly curious, because it tends to 
show that the means of communication, taken as a 
whole, have either reached a stage which satisfies 
the requirements of the public at the present time 
and in the near future, or that considerable progress 
towards such a stage has already been made in 
some parts of the metropolis. A still stranger point 
in connection with this matter is afforded by 
three instances in which tramway competition is not 
encountered at all. We refer to the enormous 
diminution of traffic on the Metropolitan, the 
District, and the Central London Railways in the 
last half-year ended with June as compared with 
the six months which terminated with December, 
1906. Although the greater portion of the decline 
devolves upon the District Railway, the total reduc- 
tion in the passengers carried on the three lines in 
the first half-year exceeded 5,300,000 as contrasted 
with the December half-year. The keen competition 
of omnibus traffic, mostly of the self-propelled class, 
is very largely responsible for this heavy declension 
in the number of passengers carried, and the rivalry 
of the Great Northern, Piccadilly and Brompton 
Railway has doubtless also added its share towards 
the general results of at least one of the three lines 
in question. The omnibus companies have also not 
emerged scathless from the fray, seeing that the Lon- 
don General Omnibus Company alone has incurred a 
loss of 8,700,000 passengers in the half-year. On 
the other hand, the City and South London, the 
Great Northern and City, and the Baker-street and 
Waterloo Railways have secured a gain of 4,450,000 
passengers in the six months. But the striking 
fact of the traffic problem as a whole is to be found 
in the knowledge that, after deducting the losses 
from the increases, the six railway companies in 
question and the two principal omnibus companies 
combined have experienced an aggregate reduction 
of 9,000,000 passengers in the past half-year. If it 
is admitted, for the purpose of argument, that all these 
persons have been transported by other omnibus 
companies—and proof of this would be difficult at 
present—the conclusion seems to be warranted that 
the facilities now available for the transport of 
passengers in the districts served by the foregoing 
undertakings are adequate for a long time to come, 
and that any large extension of tramways would 
merely serve to accentuate the position of affairs. 
As it is, the conversion of the northern tramways to 
electric traction is already beginning detrimentally 
to affect the position of other traffic undertakings, 
and, in the circumstances, the County Council would 
be well advised to bring the existing lines to a stage 
of prosperity before attempting to embark upon 
new schemes which would probably prove disastrous 
to the tramways themselves as well as to other 
systems of transport in the metropolis. The Chair- 
man of the London General Omnibus Company, ix 
addressing the shareholders on September 5th, 
made some strong observations regarding the use- 
less competition now proceeding. He stated that 
the public service vehicles are more numerous than 
can be profitably employed, and he cited the London 
County Council tramcars as the most glaring instance 
of superabundance at certain spots and at certain 
times of the day. The charge is certainly patent to 
all but the County Council. Yet there is at present 
no hope of any reduction in the present proces- 
sions of cars while there is any traffic to be diverted 
from the omnibuses. - We can only trust that the 
commercial audit of the tramway accounts will 
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service on some routes, and that a similar mistake 
will be avoided in the case of the lines on the north 
of the Thames. 


Valve Leakage. 


WE recently referred to a paper by Dr. Mellanby 
on “Superheated Steam,” in the course of which he 
spoke of the theory advanced by Messrs. Callendar 
and Nicolson to account for what is known as the 
“missing quantity’ in steam engine cylinders—in 
other words, to explain that disparity which exists 
between the weight of the feed-water pumped into 
a boiler and that measured by the indicator. The 
accepted theory up to 1897 was that the metal of the 
cylinder, being cooled down during the exhaust 
period, condensed steam when the admission port 
opened, which steam was not wholly revaporised 
during expansion. Briefly, the loss was due to 
initial condensation. Messrs. Callendar and Nicol- 
son made experiments and calculations to determine 
the precise quantity thus condensed under any given 
circumstances, and arrived at the conclusion that 
initial condensation could only represent a very 
small portion of the loss. That a very considerable 
loss did take place was indisputable; only one way 
remained of accounting for it. The piston of the 
experimental engine was found tight; leakage past 
the slide valve alone remained as a cause. But 
when the engine was standing, the valve was tight. 
Therefore the loss must be due to the movement of 
the valve. The ultimate shape taken by this theory 
is that steam passes the slide valve in the form of 
water. 

Engineers have, as a rule, hitherto paid very small 
attention to Messrs. Callendar and Nicolson’s 
views. This is to be regretted, and Dr. Mellanby 
has done good service in putting them forward once 
more for discussion. At least one curious question 
is raised, namely, the behaviour of steam when 
leaking between comparatively large flat surfaces. 
It seems to be certain that, under these conditions, 
liquefaction does take place. Water drains away at 
all events. There is no reason to think that this is 
due to cooling in any ordinary sense. The only 
possible explanation is that the heat is converted 
into work. So much energy is expended in 
forcing the steam through the “chink” that lique- 
faction ensues. If this is not what happens, 
we are left without an adequate explanation of 
any kind. If it does happen, it is not quite easy 
to explain what becomes of the heat. It is to be 


assumed that it is spent in overcoming fluid fric- 
tion ; but the quantity is so considerable that tangible 
evidence in the shape of a rise in temperature some- 


where ought to be afforded. Thus, an engine of 
100 indicated horse-power using 2000 lb. of steam 
per hour may very easily have a missing quantity 
of, say, 8lb. per minute. Ifthe total pressure is 
115 lb. the temperature will be 338 deg.; the total 
heat will be 1184-5. One pound condensed to water 
at 212 deg. will, liberate, say, 972-5 units. The 
heat loss to be accounted for will, therefore, be 
7780 units per minute. No one has, so far, 
attempted to say precisely what becomes of this 
heat. Those engaged in research work might do 
good service if they would carry out some direct ex- 
periments which would tell us what takes place 
when leakage goes on between two plates working 
under varying slide-valve conditions. 

Another way of accounting for the missing quan- 
tity is based on the assumption that whenever 
steam in motion is suddenly arrested a part of it is 
condensed. It is not necessary to go here minutely 
into the reasons assigned for this. It is enough to 
point out that certain molecules possessing a 
motion proper to the condition known as steam 
lose that motion by coming into sudden contact 
with a resistance. So-called separators may, it is 
said, produce the greater part of the water they are 
supposed to remove ; and we have heard it stated 
that if separators are used in series each of them 
will produce water. It does not appear to us, 
however, that there is any necessity for calling in 
the aid of recondite theories such as this to 
account for the missing quantity. In the first 
piace, condensation due to radiation and conduction 
is always going on when the engine is at work; and 
it has yet to be proved, in the next place, that 
distribution sliding valves may pass to waste as 
much as 30 per cent. of all the steam sent 
into an engine, or that the range of tempera- 
ture in the cylinder is not sufficient to account 
for the loss. Two prominent facts should be 
kept in mind. In triple-expansion engines the 
high-pressure cylinder almost always works wet. 
Again, the low-pressure cylinder always works dry. 
We advance no explanations. The facts are 
well known to all sea-going engineers, and 
they seem to us to have a bearing on the valve 
leakage theory. It will scarcely do to say that the 
high-pressure valves are more likely to leak than 
the low. The difference in pressure at the two 





sides of the leak must be kept in mind. The high- 
pressure valve is not leaking into a vacuum, but 
into the first intermediate receiver. 

Turning now to the temperature of the cylinder 
walls, it will be seen on reflection that the surface 
in the clearance space is so large that the raising of 
the merest film of metal from the temperature of 
the exhaust to that of the entering steam will 
suffice to condense quite considerable quantities of 
steam. We have already pointed out that the late 
Bryan Donkin carried out most elaborate experi- 
ments to ascertain the fluctuations of temperature 
in this “skin” surface without ever arriving at any 
conclusion which wholly satisfied him. One diffi- 
culty is in getting a thermometer which will act 
quickly enough. He tried a Thermopile, but he 
abandoned it as a failure. In 1905 Dr. Mellanby 
read a most exhaustive and thoroughly excellent 
paper on “ Steam Jacketing ” before the Institution 
of Mechanical Engineers during the Liége meeting. 
That paper contains a diagram showing how the 
temperature of the cylinder walls of the engine 
with which experiments were made had been 
measured. But the thermometer bulbs were separ- 
ated from the inner surface by a thickness of metal of 
gin., and the temperature range of the metal was 
calculated, not directly measured. Keeping all the 
facts in mind, it must be admitted, we think, that 
the present position of the whole question is very 
unsatisfactory. If it can be proved that all 
the benefits of superheating and compounding 
and jacketing, as far at least as economy of 
fuel is concerned, can be secured by the simple 
expedient of making distributing valves steam-tight, 
the gain will be enormous. Yet the proposition 
has been before the world for nearly ten years, and 
still engineers as a body are wholly incredulous. 
That Dr. Mellanby himself always qualifies the 
argument advanced by Messrs. Callendar and 
Nicolson with an “if” is, we think, no reason for 
refusing to inquire further into the merits of a 
scheme which promises so much. The results 
obtained with the piston drop valve seem to favour 
the theory. It ought not to be impossible to make 
an engine with valves quite tight, at least for a time, 
and to carry out with it very simple experiments 
which would go far to settle once for all whether 
valve leakage can or cannot account for the 
“ missing quantity.” Failing such an experiment, 
we may go on talking and writing for ever without 
arriving at a really contenting conclusion. 


The Unemployed and Reclamation Works. 


One of the matters dealt with at the concluding 
sitting of the Trades Union Congress, which brought 
its annual meeting to a close at Bath on Saturday 
last, was the important question of the unemployed. 
It cannot be said that the subject was dealt with 
exhaustively at the Congress, for, beyond speeches 
by the mover and seconder of a resolution, no 
member appears to have offered any remarks on it. 
Lack of time and the inevitable rush of business at 
the close of a gathering of this description were 
probably the factors which resulted in the motion 
being so quickly disposed of. The resolution, 
which was carried unanimously and without amend- 
ment, alleged, among other things, that the Un- 
employed Workmen's Act is inadequate, and that, 
even with the Government grant of £200,000, it 
would not relieve to any great extent the poverty 
caused by lack of work. The Congress urged the 
Government at once to commence works of public 
utility, so as to absorb the present unemployed 
labour. The mover of the resolution, Mr. Newlove, 
described the present Act as not worth the paper 
it was written upon, and the seconder urged that 
the reclamation of foreshores and flood lands 
deserved more attention. He estimated that such 
works could find useful employment for two-thirds 
of the men who were tow out of work. We do not 
propose to discuss here the merits or demerits of 
the Unemployec Workmen’s Act, nor, for the 
moment, to speculate as to the means wherewith 
the Government should tackle the admittedly diffi- 
cult and thorny problem of unemployment; but 
as reclamation works have been and are so fre- 
quently mentioned as a suitable, and even profitable, 
means of finding work for unemployed labour, it is 
worth while briefly to consider some of the aspects 
of the proposal, and to point out certain fallacies in 
the arguments adduced by those who advocate it 
which are too often overlooked. 

Our ancestors, aided and directed, it is admitted, 
by men from the Low Countries more skilled in 
such arts, successfully reclaimed many thousands of 
acres of valuable land not only in the Fen Country 
but in Kent, Yorkshire and other parts of England, 
whilst, to go further back in history, extensive 
and eminently successful reclamations were 
effected under Roman rule. With these facts 
before them, it is asked by some why, if our 
forefathers could so successfully reclaim large traets 





of land, cannot we in the present day do likewise? 
In reply to this question, we can point to many and 
important differences between the conditions of 
to-day and of the past. The Romans, there is no 
doubt, built their great banks and drained large 
tracks of land by what was, at all events, forced 
labour, if not actually slave labour; the tribes under 
the domination of the Roman legions were put on 
to reclamation works at wages, if wages were paid 
at all, which would appear infinitesimal in the eyes 
of a modern Jabourer, even making all allowance for 
the differences in the standard of living and the value 
of money then and now. The Dutch engineers, at a 
later date, worked under most favourable conditions: 
they were not tied to time, they went to work 
leisurely but surely and economically, labour was 
cheap, compared with the rates obtaining to-day, 
even in the currency of the time, and, on the othor 
hand, agricultural land had a far higher economic 
value than it possesses in these times of agricultural 
depression. Nevertheless, as those who have reid 
Samuel Smiles’ admirable “ Life of Vermuyden ” 
will recollect, the land reclaimers and adventurers 
of the seventeenth century were not always repaid 
for their labour, and not infrequently met with dire 
disaster. Then again the most likely and promising 
areas for reclamation have already been dealt with, 
and most of the tracts now available present 
physical conditions far less favourable to eco- 
nomical reclamation than the majority of 
those areas in the Fen Country and elsewhere 
so skilfully gained from the sea by Vermuyden and 
his followers. Ordinary agricultural land is now at 
such a low value that it is probable no large newly 
reclaimed areas would fetch more than £20 to £25 
per acre as capital value, and these figures must be 
materially reduced when allowance is made for the 
inevitable ‘‘ Scot’ imposed for the upkeep of the 
banks and land drainage. Thus, in order to reclaim 
land which will pay even a small percentage on the 
outlay, the cost per acre must not exceed at the 
utmost £20, and very likely would have to be less. 
We fear there are very few, if any, available tracts 
of land that could be reclaimed for anything like 
this price, and unless some other inducement than 
the provision of purely agricultural land is fortl- 
coming, no one is likely to attempt the task ona 
large scale as a commercial venture. As to the 
actual cost of reclaimed land, the most recent 
figures are those referring to the tract at Fambridge, 
near Burnham-on-Crouch, gained by “‘ unemployed ” 
labour in 1906-7 under the direction of the Central 
Unemployed Board of London. This Committee 
established a labour colony at Fambridge in 
February, 1906, and essayed to reclaim 200 acres 
of tidal marsh land from the sea. The original 
estimate of cost was exceeded many times over 
before the works were completed in the present year, 
and the total outlay amounted to £25,000, or £125 
per acre. The total selling value of this land is 
estimated by the Committee at £800 only, and this 
sum is probably largely in excess of its actual 
value. None of the reclaimed land has up to the 
present been sold or is under cultivation. It is, we 
think, admitted that the very high cost in this case 
was partially due to the difficulties attending the 
use of unemployed labour, and, perhaps, to some 
extent, to the lack of ripe experience on the part of 
those responsible for the undertaking and con- 
trolling the labour. As a matter of fact, it was 
doubtful at one time whether the Committee would 
go on spending money to complete the work, so 
much having already been laid out with little result. 
In the end a firm of contractors was called in to 
complete the undertaking. 

We do not mean to say that reclamation works, 
even if carried out by ‘‘ unemployed ” labour, need 
necessarily cost as much per acre as was expended 
at Fambridge. In all probability such work, if 
skilfully planned, carefully controlled, and executed 
under the direction of experienced men untram- 
melled -by amateur interference, could be carried 
out at a much less cost. But, even making all 
allowances, there must still be a wide margin be- 
tween the actual resultant value and the expendi- 
ture. It is, we think, open to serious question 
whether some means of providing employment 
cannot be found which will result in a smaller 
difference between cost and value, and whilst it is, 
perhaps, hopeless to expect that work for large 
bodies of the unemployed can be found which will 
be actually remunerative, we trust the Govern- 
ment and the Local Goverument Board will not, 
at the instigation of, and urged by the Labour 
party, rashly embark on any scheme of reclaiming 
tidal lands, but will seek competent engineering 
advice in the event of public funds being devoted 
to the purpose 


Standard Screws. 


WE shall not, we fancy, be far wrong if we say 
that no} subject with which the Engineering 
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Standards Committee have dealt has offered more 
practical difficulties than the standardisation of 
screws, and we cannot feel surprise that the final 
report has only just been issued. It will be 
recalled by all who endeavour to benefit themselves 
and engineers generally by adopting the recom- 
mendations of the Committee that a very wise and 
moderate reporé on screws was issued as long ago 
as April, 1905. It dealt with the angles, threads, 
and pitches of screws for various purposes, but, 
whilst of necessity advocating standardisation as a 
necessary step towards interchangeability, it was 
unable to offer any really improved and trustworthy 
methods of gauging screw threads. However, since 
the first step towards the limitation of error is the 
possession of some means of measuring departures 
from nominal sizes, gauges had to be found. De- 
signs were therefore invited, and prizes were offered. 
It is no secret that the results were disappointing. 
A number of gauges were submitted to the Com- 
mittee, but for one cause or another the majority 
of them were held unsuitable. At length, however, 
Mr. W. Taylor brought forward a design—the rights 
in which he has generously given to the Committee, 
and through them tothe public—and, armed with this 
and a couple of other devices, the Committee have 
published a report recommending allowances and 
tolerances for all screws between }in. and 3in. dia- 
meter. The gauges themselves we illustrate on 
another page, and, whilst we cannot print the re- 
commendations, we may discuss one or two points 
which present themselves to our notice. 

The ‘“ element whose error most seriously affects 
interchangeability is the pitch,” and it not only 
manifests itself longitudinally, but transversely, the 
transverse effect being due to the attempt to cause 
lateral displacement by the movement of the 
inclined faces on each other. To compensate for 
this error ‘“ excessive allowance,” we are told, “is 
frequently made on the effective diameter .. . 
whereas if greater care had been exercised in the 
selection of taps and dies, the adjustment of 


screwing tackle and the choice of material, error in! 


pitch might have been minimised, and the exces- 
sive diametrical allowance consequent on this 
avoided.” This is perilously like a truism ; but we 
may take it tbat the Committee wish to insist that 
sufficiently accurate pitch can always be secured 
without the exercise of superhuman precautions. 
‘Take care enough, and interchangeable screws and 
nuts can be produced,” is virtually what they say, 
and we amplify it by adding, “‘ pay well enough, and 
‘bis care will be expended.” That is really the 
no.at of the whole problem, and it must not be 
forgotten that it is a very different problem from 
most of the others with which the Standards Com- 
mittee have had to deal. It obviously, for example, 
costs no more to drill five holes in a flange in the 
_tandard position than in any other, or to roll 
Standard rail sections or a Standard I beam. 
Standards of that kind will be adopted because they 
are as easy to do one way as another. It is very differ- 
ent with screw threads and the commercial system 
of securing interchangeability—viz., by making the 
allowances considerable enough to meet all reason- 
able variations—will obtain as long as the purchaser 
is prepared to pay only a low price, or until some 
improved method of producing bolts and nuts by 
the million is discovered. We have only to look at 
the tables of allowances which the Committee give, 
and to consider the use of the ingenious gauge 
Mr. Taylor has devised, to recognise that, at any 
rate, as far as commercial bolts and nuts are con- 
cerned, it must be many years before such an ideal 
condition of affairs can be reached. A standard of 
accuracy which may be reached commercially with 
plain cylindrical work is unattainable with screws, 
and we fear that the tolerances for full and core 
diameter and for pitch will only be realised in 
special work, and that as an ordinary market 
products such bolts and nuts will be unknown. 

In the early part of the report the basis 
on which the Committee have worked will be 
found. After observing that any nut or bolt of 
given size will fit, they say, ‘ The fit thus secured 
will, in the majority of cases, allow of the male and 
female portions being assembled by hand and sub- 
sequently tightened with a spanner.” ‘This pre- 
sumably means that the nut can be run on by 
hand the full length of the thread. For large 
bolts that is desirable, but for small sizes it is far 
from being a necessity. If a nut, or two or three 
nuts, out of a dozen require to be run down with a 
spanner, but without excessive friction, no harm re- 
sults, and the time wastedis more than returned by the 
cheapness of the bolts and nuts. But such a standard 
as the Committee propose is, we fear, commercially 
unattainable. Itis possible that the Committee fully 
recognise this fact, and have given counsels of per- 
fection for those elect ones who may be in a position 
to use and pay for them. If that is so, we suggest 


commercial screw limits should be published, and 
that they should set no higher standard than can 
be secured with reasonable certainty at a “ rock 
bottom” price. Such a standard, which can be 
secured by the use of ordinary ring and plug gauges, 
is already very nearly attained by many makers; 
codification only is required te make it general. 








COMMERCIAL MOTOR VEHICLES. 


In the early days of the motor car movement com- 
petitions between the makers of the heavy vehicles of 
commerce were numerous. The competition organised 
by Tue EnGIneER was the first ever held. Afterwards 
a body of Lancashire gentlemen, organised under the 
name of the Liverpool Self-propelled Traffic Association, 
with Mr. Shrapnel] Smith as the secretary, held a series 
of trials in the Liverpool district which perhaps did 
more real service to the commercial side of the move- 
ment than anything of a similar kind since attempted. 
In those days the competition was almost exclusively 
between different types of steam cars, and it was 
scarcely anticipated that for the haulage of such heavy 
weights as five to seven tons the internal combustion 
engine could compete with the steam engine, even with 
lower-priced fuel than at present in use. Much more 
remote was anything in the nature of a mixed system, 
such as the petrol-electric. 

All that is changed now. Other times, other methods. 
The steam wagon has had a long start in the race for 
popularity, but does not seem likely to retain the lead 
unchallenged. It has now as rivals the light steam 
tractor—which builders of traction engines have all along 
maintained would be found more successful commercially 
than the self-propelled wagon—petrol-engined vehicle, 
and, to a smaller extent, the petrol-electric system. 
The trials which are now being conducted by the 
Royal Automobile Club may be said to be quite the 
most important of any which have yet been held, inas- 
much as the various rival types are being brought into 
actual combat for the first time, and the tests, extending 
over five weeks, will be found sufficiently exhaustive to 
demonstrate to all interested whether or not the heavy 
car movement is based on a practical and commercial 
foundation. 

When the expense and the amount of time and labour 
involved in taking part in such a competition as the 
present one are considered, the number of entries must 
be regarded as favourable. There are sixty vehicles 
entered, forty-nine being propelled by petrol or paraffin 
engines, while only the remaining eleven are steamers. 
It is unfortunate that several of the most important 
builders of steam wagons have thought well to hold 
aloof from the competition. The use of paraffin or other 
equivalent “heavy” oil, whether for steam raising or as 
a gas producer for the internal combustion engine, is still 
remarkably backward, and there are only three of the 
latter type of vehicles and one steamer fitted to use this 
oil in the trials. 

In the Automobile Club trials the competing vehicles 

are divided into seven classes :—Class A is for vehicles 
carrying net loads of 10cwt., and the daily approximate 
mileage is 70; Class B is for carriers of 20 cwt. net load, 
and the daily approximate mileage is 60; Class C is for 
loads of 30 cwt. and mileage of 55; Class D is for loads 
of 40cwt. and 50 miles per day; Class E is for loads of 
60 cwt., and the daily mileage is 40; Class F is for loads 
of 100cwt. and a daily journey of about 30 miles; and 
Class H is for vehicles to carry 120 cwt.—including 
trailer—with a mileage of 30. The awards will be deter- 
mined by the judges, who will take into consideration the 
selling price and the performance of the vehicle in regard 
to :—Accessibility, adequacy of platform area and con- 
venience for loading, adhesion—loaded and light—brakes, 
condition after trial, cost of carriage per net ton-mile 
—including cost of fuel, lubricants, &c.—cleanliness of 
vehicle in service and absence of oil and grease leakages, 
ease of manipulation, finish and workmanship, freedom 
from nuisance to public, e.g., smoke, general appearance, 
hill-climbing, manceuvring, quiet running, repairs and 
replacements, springing, and steering gear. Medals and 
diplomas will be awarded by the Club, and the Army 
Council will award a diploma to the vehicle which is 
considered by the War-oflice Committee on Mechanical 
Transport to be the most meritorious from a military 
point of view. 
The trials commenced on Monday last and will not be 
concluded until Friday, October 12th. During this 
period no less than twenty-four counties will be visited 
by the competitors, and exhibitions will be held in the 
course of the tour at Bristol, Birmingham, Liverpool, 
Manchester, Leeds, Sheftield, Nottingham, and Bedford. 
The prices of the vehicles vary from £200 for a parcels 
delivery van to about £1300 for a petrol-electric lorry to 
carry 3 tons. A brief survey of the entries in the various 
classes will be found of interest, indicating the divergence 
of ideas which prevails amongst motor car engineers 
regarding the methods of construction to achieve the 
same ends. Here it may be observed that the steam 
engine is not employed on any of the vehicles in 
Classes A and B. The legal limit of speed for both 
classes is 20 miles per hour. All the cars in Class A 
have petrol engines, but whereas one maker from Paris 
considers a 7 horse-power engine sufficient for the load 
and speed limit, the other makers vary between this 
figure and 18 horse-power, according to the Club’s system 
of rating. The prices vary in about the same ratio, and 
the tare weights from 12 cwt. to 23 cwt. In Class B, to 
carry 20 cwt., all the engines have multiple cylinders, but 
again there is a wide difference in the power of the 
engines, namely, from 11°2 horse-power to 20°5 horse- 
power, according to the Automobile Club’s rating; the 
weights vary between 21 cwt. and 34 ewt. 





steam wagon makes its appearance. The well-known 
Darracq-Serpollet vehicle, with its flash boiler fed with 
paraffin fuel, here competes against some of the best- 
known makes of petrol vehicles, ranging in power 
between 18 and 29 horse-power. There is a remarkable 
difference in the tare weights in Class C, the steam 
lorry being 3 tons, which is greatly in excess of the 
average weight of the petrol engined lorries, and seems 
out of correct proportion to the useful load. 

In Class D, for loads of 40 cwt. and to run within the 
legal speed limit of 12 miles per hour, there is only one 
steam vehicle entered. This is also by the Darracq- 
Serpollet firm. The horse-power of the various engines 
shows more uniformity than in the previous classes, 
varying between 20 and 27 horse-power, according to 
Club rating; but the engine of the steam car is reputed 
to be between 30 and 40 horse-power. The tare weights 
vary between 1 ton 19 cwt. and 3 tons 10 cwt. 

In Class E, for loads of 3 tons and a speed limit of 
12 miles, out of eighteen competitors only one uses 
steam. In all cases save one the engines have four 
cylinders, and the power again varies between 20°5 
horse-power and 41°5 horse-power. Two of the wagons 
in this class are using paraffin as the fuel, instead of, . 
or in conjunction with, petroleum spirit. The Broom 
and Wade paraffin-engined wagon stands out amongst 
all its competitors, on account of the originality and 
simplicity of its construction. It is propelled by a hori- 
zontal single-cylinder paraffin engine 8in. by 8in. bore, 
and giving about 25°6 brake horse-power at 650 revolu- 
tions. From a two-speed transverse gear-box the motion 
is transmitted to a live back axle by a single chain. The 
engine is provided with mechanically operated valves, low- 
tension magneto, a fly-wheel which weighs over 3 cwt., 
and a vaporiser of original design. Water injection is 
used to prevent pre-ignition, a high compression of 
about 95 lb. per square inch being relied upon. For 
simplicity this vehicle has no rival in the trials, and its 
running on the first two days was very satisfactory. 
We hope to illustrate and describe the Broom and Wade 
wagon in an early issue. The tare weights in this class 
vary between 2 tons 16 cwt. and 5 tons, the average tare 
weight being under 4 tons. 

In Class F, out of eight entries four are propelled by 
steam engines, while the other four have petroi engines. 
The results of the trials in this class will be watched with 
much interest. A steam lorry entered by Savage 
Brothers, Limited, King’s Lynn, is well known to readers 
of THE ENGINEER, as are also those entered by the St. 
Pancras Ironwork Company, Limited, and the Yorkshire 
Patent Wagon Company, Limited. One cannot but be 
impressed by the difference in the prices between the 
steam and petrol vehicles in this class, the ratio of 
price being about as 5 is to 8 in favour of steam. It is 
also noteworthy that the steam wagon’s wheels are shod 
with steel tires, whereas the petrol wagons have rubber 
tires. It would be interesting to know to what extent 
the life of the vehicle is lengthened by the resilient tires. 
It may justly be argued on behalf of the wagons pro- 
pelled by internal combustion engines that their 
tare weight is less, and by reducing the axle load, 
coupled with the use of rubber tires, the vehicles can be 
legally speeded up higher than the steam wagons. In 
choosing between the two rival types, steam and petrol, 
it is therefore necessary to balance the advantage gained 
by increased speed and expensive tires against the 
lower cost of fuel and operating expenses in the steam 
wagon. This question will no doubt be dealt with in 
the judges’ report. In Class F the total weight unladen 
of the steamers is from 5 tons to 6} tons, and of the 
petrol vehicles from 3 tons 2 cwt. to 4 tons 5 cwt.; the 
axle weights, laden, are proportionately lower in the case 
of petrol vehicles. The petrol vehicles in this class are 
built by Milnes-Daimler, Limited, two; Messrs. Dennis, 
of Guildford ; and the Ryknield Motor Company, 
Limited, Burton-on-Trent. They are all soundly con- 
structed, and are fitted with four-cylinder vertical 
engines, giving from 36 to 41 horse-power. A notable fea- 
ture in connection with the petrol vehicles is the almost 
general use of the low-tension magneto, and the disuse of 
accumulators. 

In Class H the three competitors rely on compound 
steam tractors and trailers. They have to haul 6 tons, 
and their dimensions and weights are generally similar. 
The “ Little Giant” tractor shown by Messrs. Tasker has 
large cylinder dimensions, namely, 5in.and 74in. by 8in., 
whereas the Wellington tractor shown by Fosters, of 
Lincoln, has cylinders 44in. and 6jin. by 9in., and the 
tractor shown by Burrell and Sons, Thetford, has cylin- 
ders 44in. and 7iin. by 8}in. None of these has con- 
denser or feed-water heater. Burrell’s engine has the 
largest proportion of heating surface. The power in each 
case is transmitted by spur gearing, but Burrell’s hasa third 
speed provided, against two in each of the other tractors. 

The first day’s run commenced on Monday last 
in fine weather, and the fifty-six vehicles made 
their way for Reading by various routes, according 
to the classes. Thirty-three of the vehicles made 
non-stop runs, and on the whole the results for the 
day were very gratifying. On the second day the trip 
was to Hungerford by routes which varied in distance 
between 72 and 30 miles. Most trouble was encoun- 
tered by the one-ton vehicles entered in Class B, which 
had several very severe gradients to cover between 
Wantage and Hungerford. It was found in several cases 
that the gearing was too high for hill climbing, and the 
reverse gear had to be used in more than one instance to 
attain the tops of the hills. The difficulty of climbing: 
severe hills was much more pronounced in the case of 
pneumatic-tired vehicles than in those with solid rubber 
or steel tires—a point which should not be lost sight of 
by intending purchasers of vehicles for hilly districts. 
On Wednesday the route lay between Hungerford and 
Chippenham; on Thursday between Chippenham and 
Bristol, and to-day (Friday) the vehicles will be on exhi- 
bition at Bristol; and on Saturday the route will lie 








that another series of allowances to be known as 


In Class C for 30 cwt. loads and 12 miles limit the 


between this city and Gloucester. 
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THE CAPACITY OF COOLING TOWERS. 


Details of the loss of water (a) by evaporation (b), by being 
| carried from open towers beyond 
| collecting pond b: 

A PAPER on the subject of ‘‘ Cooling Towers for the Circu- | enclosed towers, 
lation Water of Surface Condensing Plants’’ was read on | Mr. Schmitt’s determinations ; 


the confines of the 
wind, and also the influence of wind on 
ave not been taken fully into account in 
but as these would vary with | able, was used instead of a collecting pond. The water is 


| of the ‘‘ Klein ”’ type, and relied upon a considerable height 
| of ‘‘chimney ’’ to induce a current of air. Fig. 3 illustrates 
| the design of these towers, the example showing a tower 
| installed in a 60ft. diameter iron tank, which, being avail. 


April 10th, before the South African Association of Engineers, | conditions of each installation, and, in any case, capital | split up by a succession of trays, one under the other. As is 
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Fig. 1-BRUSHWOOD COOLING TOWER 


by Mr. C. O. Schmitt, Member. In the Transvaal there are 
practically none but surface condensing plants. The losses 
by evaporation and seepage from large cooling dams are very 
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charges and cost of pumping are practically the determining 
factors of the total costs, their accurate calculation would 
not materially affect the relative position of the various those slotted tubes a thin stream of water drops on to the 
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Fig. 2—CORRUGATED IRON COOLING TOWER 


high—the average loss by evaporation alone from a storage | 
dam in the Transvaal has been tested to be 5ft. per annum, | 
apart from the necessary evaporation to obtain the desired | 
cooling of the heated circulation water—and these dams in | 
any case can seldom be arranged for in the neighbourhood of | 
the main steam plants of the mines ; therefore, the installa- | 
tion of a cooling tower of some type is practically a necessity | 
in all but the coast towns of South Africa. In the usual | 
cycle of operations adopted there the cooling water, after 

being pumped through the condensers, is delivered at the top 


of a cooling tower, whence it drops into a comparatively | towers dealt with. The paper deals with four types of 
That which is most in use on these fields is the open 


small storage pond, and is again pumped through the con- 
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Fig. 3—KLEIN COOLING TOWER 


densers. In view of the fact that almost every mine in the 
Transvaal has several such cooling towers, it is rather sur- 











type of brushwood filled tower, 


shown in Fig. 1, These towers | 
are believed to have been first 


used on the Witwatersrand mines ; 
in any case, they were adopted 


there many years ago. They are | 


light timber structures carried 
about 15ft. to 20ft. above the level 
of the water in the collecting pond. 
The top of the tower is formed 


into a launder, perforated with | 


holes, which distributes the cir- 
culating water fairly uniformly 
over the length of the tower, three 


to five platforms are constructed, | 


and the brushwood which is car- 
ried on these breaks the water 


into a more or less finely divided | 


spray. Thistype of tower depends 
almost entirely on the wind for 
efficiently performing its work, 
and is, therefore, usually placed 
in as exposed a position as pos- 
sible, and so erected that the 
greatest advantage possible is 
taken of the prevailing winds. Its 
greatest disadvantage is that in 
high winds a considerable propor- 
tion of the water is carried beyond 
the edge of the pond. The se- 
cond type of tower dealt with is 
shown in Fig. 2. In this the 
brushwood is replaced by inclined 
sheets of corrugated iron, with the 
corrugation running across the 
tower so that a number of small 
pockets are formed, and the water 
runs asa thin layer from corru- 
gation to corrugation, the velo- 
city being regulated by the quan- 
tity of water delivered. 

Two towers of the enclosed 








| shown in the tables these towers are especially suitable for 


| confined spaces, the units of heat abstracted from the water 
| per square foot of floor space being very high as compared 
| with any of the other types. 
| The fourth type of tower investigated is one of local design, 
being, in some of its features, a combination of the brush- 
| wood and Klein types. It is illustrated in Fig. 4. Apart 
from the method of distributing the water to the sections of 
| the plant the arrangement for breaking the water into a 
| spray is the same as in the open brushwood towers. The 
| tower is an enclosed one, and, like the Klein type, depends 
| upon a ‘‘ chimney ” action for inducing a current of air ; the 
lower 10ft. of the tower being formed in a series of louvres, 
permits air being drawn in between each of the layers of brush. 
wood. The upper portion of the tower, 44ft., is encased with 
10ft. corrugated iron sheets, the trestles of the various sections 
being spaced so as to take this length of sheeting. The pond 
used with this tower is of an interesting construction, being 
lined with bitumen sheeting covered with earth. The dis. 
tributing weirs are shown in Fig. 5, each having fourteen 
pipes of 4in. diameter leading from it to the various sections 
of the tower, each pipe being connected with a separate 
| pocket, which, in turn, is supplied With water from one of the 
43in. holes in the side of the centre compartment ; the dis- 
| tribution of the water is, provided the weir is kept level, 
| nearly equal to all sections of the tower. Each of the 4in. 
tubes connected to the weirs feeds the water to boxes shown 
in Fig. 4; these boxes are each connected to two tubes, which 
are slotted throughout their entire upper length. From 





brushwood underneath. 

In the tables 1 to 5, are shown the readings obtained from 
tests made on the various types of tower : 

Table I. refers to the brushwood type shown in Fig. 1. 

Table II. refers to the corrugated iron type shown in Fig. 2. 

Table III. refers to the Klein type shown in Fig. 3. 

Table IV. refers to similar design tower to No. 3. 

Table \. refers to the combined brushwood and Klein type, 
Fig. 4. 

a preparing the tables it was found that the maintenance 
costs were negligible for all types of towers. The power con- 
sumed was obtained by taking the actual quantity of water 
lifted through the static head represented by the height from 
the water level in the pond to the distributing launder ; the 
total efficiency of the pumping plant was taken at 50 per cent. ; 
the cost of the power was taken at one penny per brake-horse- 
power hour. This method ensures that none of the towers 
has been handicapped by pipe friction or inefficient pumps. 
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“The Engineer” 
Fig. 4—COMBINED TYPE 


| Column 12 in the various tables gives the capital charges 
| against the plant, being at the rate of 20 per cent., made up of 
| 8 per cent. interest on capital invested and 12 per cent. 
| depreciation. The capital charges have been calculated on 
| the cost of the tower and the cooling pond complete, and in 
| those cases where there was no cooling pond an equivalent 
| value has been taken. The capital costs are shown in 
Table VI. 

In order to arrive at a basis of comparison between the 
| various towers, the cost of abstracting 1,000,000 B.Th.U. 
| from the circulating water has been calculated, the actual 


| costs per minute, both of power and capital charges, having 


been multiplied by a figure equal to ad where X is the 


| actual number of B.Th.U. abstracted per minute, the results 


are shown in columns 11, 12, and 13. 
The work done by the tower, as expressed in the B.Th.U. 
abstracted per minute, divided by the capital outlay, is called 


| the ‘‘coefficient of capital charges,’ and is entered in 
| column 14. Mr. Schmitt stated, however, that this was not 
| yet a true basis for comparison, as the cost of power was not 


represented, and as the cost of pumping was directly propor 


type, both imported, were also | tionate to the static head, other things being equal, the 


dealt with by the writer of the paper; on one of them, how- 
ever, only a single test was carried out, and as it was only deal- 


prising that Mr. Schmitt’s is the first paper presented dealing | ing with about half of the total water it was erected to handle, 


with their efficiency. 


‘ 


| the figures are only of slight value. These two towers were 


| various types of towers being partially dependent upon tle 
| distance through which the water falls to obtain their cool- 
| ing effect, a very good coefficient was obtained by dividing 


the ‘‘ coefficient of capital charges’’ by the static head of 
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the tower. The result he called his ‘‘ factor of total 1°543 pence, the factor of efficiency is reduced to 3°923. 
efliciency,’’ and entered it under column 15. The author contended that this showed that, with the static 


In column 16 will be found the coefficient of floor space, head of 164ft., as arranged in No. 2, the most efficient head 
obtained by dividing the B.Th.U. abstracted per minute by is arrived at through which it is necessary to have the water 


the number of square feet of ground space occupied by the | fall, 


and whilst in No, 1 the head is increased to 18ft. and 


tower and pond or its equivalent. It will be seen that the in No. 4 to 26ft., the best economic results would have been 


TABLE 1.— 7es/ of Cooling Tower at Simmer and Jack Proprietary Mines, Limited. 
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| 
















































































27-11-06 | 9.15a m. | 64-50 N. | 10-40 488 ) 68 | 11s 0 | 244,000 | 386 167 1-135 122 6-78 | 9-24 
| | | | | 
27-11-06 |10.50 a.m. | 71-00 N. | 17-00 458 68 | ii 1) | 239,120 | -3728 | “7771-1498 | 119-5 | 6-64 | 9-05 
| | | | 
7-11-06 20pm. 73-00 N. | 9-00 488 72 115 oe | -4224] -88h | 1-2084] 104-9] 5-88] 7-94 
30-11-06] 2pm, | 79-00 | NW | 12-70 | 744 74 19 25 154,000 | -7267 | -993 | 1-7197] 93-0] 5-17] 7-04 
3-12-08 | Yam, | 64-00 N. | 15-00 713 4 100 26 185,880 7015 | +929 | 1-7005] $2-7 | 5-15} 7-02 
12-12-06 | 8.20 a.m. 62-00 N. | 8-65 | 713 72 100 28 19,640 | -tds 925 | 1-573] 99-8 | 5-54) 7-56 
| | | 
6-1-07 | 12 noon | 75-00 N.W.| 11-50] 713 77 104 27 162,510 674 -962 | 1-636 | 96-2 | 5-34] 7-2u 
TaBLeE IJ,—Z's/ of Old Cooling Tower at General Electric Powe: Company. 
l 2 3 i 5 “i 7 8 9 10 il 12 13 14 15 16 17 
Atmosphere. Circulating water. oe 
7 " B.T.U rea: ~~ | een — Coeff. 
: emperature Wind. Tem erature. abstrac- | | oO of 
Date. deg. Fab. in ei mi” erature ted per| Power | Capital ‘Total | capital — inne 
| Sky. a Velocity ons minute. charges, charges, | ch’ ges, ch’ges. | iency.| SPace- 
: Direc- DCBYY |permin. Incoming) Ontgoing | Difference pence. | pence. | pence. = 
Dry. | Wet. tio: miles Gas Want Fh |d g. Fah | 
1oh. per br. eg an eg. -D g- : } | 
1-05 | Cloudy | 65-30} 57-20/ EB. | 2 | 180-30 93-20 124 30-8 | 55,532 | 58 | 1-67 55-5 | 3-36 9-25 
| | | 
»  |on ” a or 2 | 212-00} 94-00 124 30-00 | 63,600 D7 1-455 2-012 | 63-6 | 3-85 | 10-60 
” " " et ae 2 | 288-50 | 96-80 124 27-20 | 78,472 | -614 | 1-18 | 1-794) 78-4 4-76 | 13-10 
o i 7 ‘a S.W.W. 3 828-70 08-60 14 25-40 | 83,490 658 1-11 | 1-768 83-4 | 5-05 | 13-90 
bee me » |S.8.W.S.) 6 | 328-70} 95-00 124 29-00 | 95,323 | -575 97 | 1-545 | 95-3) 5-78 | 15-90 
ae te ‘a » | & | 38 | 328-70] 98-60 | 124 25-40 | 83,490 | -658 | 1-11 | 1-768 | 98-4) 5-05 | 13-90 
| | 
oe a mk S.W.S. 3 | 369-0 93-60 124 25-40 | 93,726 | -656 -987 | 1-643 | 93-7 | 5-68 | 15-60 
6-4-05 | Bright 67-10 56-3 E. 2 | 330-0 98-20 120 21-80 | 71,940 | -765 | 1-27 | 2-85] 71-9] 4-36 | 11-95 
| 
P a 66-2 rd | E 2 800-5 103-0 120 17-00 66,385 -982 1-39 | 2-372 66-3 4-02 11-05 
74-05 i 69-8 | 55-4 8. 2 | 247-0 100-4 | 1256 25-20 | 62,244 | -662 1-485 | 2-147 | 62-2 | 8-47 | 10-40 
| 
ss . 69-8 | 55-4 | S.E.E. 2 328.8 100-4 127-4 27-00 | 88,776 | -618 1-04 | 1-658] 88-7 | 5-88 | 14-80 
” - 71-6 6-3 | S.ELE. 2 229-0 98-60 125-6 27-00 | 61,830 -618 1-49 | 2-108 | 61-8 | 3-75 10-30 
' i j 
ao Lael Tae: eee he ae Very | 143-5 | 96-0 125-6 | 29-60 | 42,476 | -565 2-18 | 2-745 | 42-4 | 2-57) 7-06 
| | light | 
cf | » 63-0 4d | S.E.E. 2 180-3 95-0 125-6 30-6 55,172 “545 1-675 | 2-220 | 55-1 8-34 | 9-20 
” | ” s8-0 (54-5 |, 2 212-0 102-2 27-4 25-20 | 53,424 62 1-73 | 2-392 | 53-4] 3-24| 38-90 
en - v6-2 | 53-6. |g, 2 307-6 105-8 127-4 21-60 = 6,442 772 1-39 | 2-162) 66-4) 4-03 11-06 
TABLE ILD.—TZest of Cooling Tower at Knight's Deep, Limited. 
| | 
1 2 3 ‘ ) 6 7 8 9 10 11 12 13 | 14 15 16 
St * ’ are Cost of abstracting a Se “a 
Atmosphere. Circulating water. : 1,000,000 B.T.U. 
— - B.T.U. —s ——— | Coeff. |:Factor| Cveff. 
Date Time Wind. Temperature. abstracted) ef joftotal| of 
; ime. —Temperat’re Gallons per Power Capital | Fotnd capital) effi- | floor 
of air Velocity; per : : sr minute. |charges, charges, | ch'ges,| ch’ges.|ciency.| space. 
. Direc- ? ; Incoming) Outgoing Difference | a "| ‘ | 
deg. Fah. . | Bee. min. deg. Fah. | deg. Fah. | deg. Fab. pence. pence. | pence. 
ae, Seen ee eee |— | 2 ee ee ee 
7-1-07 | 4pm. 70 | | 1242 89-70 101-5 11-80 | 146,556 | 2-248 — -939 | 3-187] 10k | 3-88 | 139-6 
| | | | | 
8-1-07 | 4p.m. 71 | 1242 89-57 102-0 14-43 154,380 | 2-0876 | -872 | 2.9596] 106 | 4-07 | 140-3 
9-1-07 | 4p.m. 67 } | 1242 87-16 99-0 11-84 147,053 2-186 -912 | 3-098 | 101 3-88 | 183-7 
TABLE 1V.—Tvst of Cooling Tower at Roodepoort United Main Reef GM. Company. 
67 N.E.| 10 | 750 78 120 42 $15,000 635 “908 15438 102 «= 3-923 | 242.3 
e TaBLeE VI.—Datu of Various Cooling Towers and Ponds. 
: ; ‘i . Cost of abstract’ 
Static «_yotal bead Capital out’ay on Cooling pond 1,000. O00B.T.U- 
: ’ head,| Whendealing) spake 
Designation of tower. Type and make. +. ’| full amount | A | er 
| : of water, |Tower! Pond |Total| Size — Min. | Max. 
| } wae > > * ‘ eceupicd 
| ft. | £ £ £ it. sq. ft. *| pence. | Pence. 
New tower, G.E.P. Co. .. «se «| Enclosed local manufacture! 16-5 | -- 1495 | 970 | 2465 | 65 x 180/ L1,jvd | -827 | 1-41 


} 


Old tower, G.E.P. Co es ee «| Oper. corrugated, iron local) 16-5 | - 
| _ manufacture 
Tower at §. J. Prop. Mines .. ..| Open brushwood,localman-| 18 | 39 
| ufacture | 
: Tower at Roodepoort United Main| Enclosed, imported .. ../ 26 | 
j Reef G.M. Co. 
E lower at Knight's Deep .. .. ..| Enclosed, imported .. ..) 26 52 


4c0 600" | 1000 | 30 x 200 6,000 | 1-545 | 2-745 


| 


| B50 | 165C# | 2000] 66 x 400| 26,400 1-185 | 1-719 


— | — | s0es}20x 65 | 1,800 | 
| 


1-543 
2-951 3-187 





| 1180 270} | 1450 | 25 x 44 1,100 F 


Notge.—* Cost of pond, not existing, but of a size required if the tower were used as an independent unit. 
t Not the actual cost of the existing pond, but the cost of a proper bitumen lined pond if built at the present time. 


} The estimated cost of pond suitable for this tower, 25ft. x 44ft. 


x 6ft. deep. 


F. The actual floor space occupied by this tower is only 844 square feet. 


comparison in column 15 does not agree with the comparison | obtained in each of them with a head of only 164ft. This 
in column 18. For instance, in Table I. the last line gives a | will be more apparent when it is remembered that increased 
total cost per million units abstracted of 1-636 pence, and a | head means increased outlay on pumping plant as well as 
factor of total efficiency of 5°34; whilst Table II., line 7, | increased cost of the tower itself, which latter has only been 
with a cost of 1-643 pence, gives a factor of total efficiency | taken into account in the comparison in column 13. His 
F of 5°68, or, with a slightly higher cost, a better factor of | coatention is born out by Table V., where, with the same head 





efficiency is shown; again, in Table IV., with a cost of! of 164ft., the best results both in low costs and factors of 





total efficiency are obtained. Naturally, with large 
variations in the B.Th.U. abstracted on different occasions in 
the same plant it is difficult to make comparisons, because, 
in considering the same tower, the capital charges vary 


——4--— 














Fig. 5—DISTRIBUTING WEIR 


inversely with the B.Th.U., whilst the power charges vary 
directly with the gallons of circulating water pumped, and 
not with the B.Th.U. abstracted. 

A graphic comparison of the results is given in the curves 
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Fig. B—-DUTY OF COOLING TOWERS 











in Figs.6 and 7. In Fig. 6 are plotted the duty curves, the 
abscisse giving the quantity of water handled, and the 
ordinates the B.Th.U. abstracted per minute. The scale for 
the absciss are varied with each tower in order that the 
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Curves of Total Cost 
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Fig. 7—CURVE OF COSTS 


maximum duties of the towers may correspond in the curves. 
The interesting point in these curves is that, under the con- 
ditions prevailing during the tests, it is shown that the 
greatest duty is not necessarily performed when the greatest 
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Fig. 8-EFFECT OF WIND 


quantity of water is being cooled, as is shown by the fact 
that about 245,000 B.Th.U. were abstracted by the S. and 
J.P.M. tower, when only 500 gallons per minute were being 
pumped, whilst only 187,500 B.Th.U. were abstracted when 750 
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gallons per minute were being cooled. The costs of cooling 
the water are shown by the curves in Fig. 7, where the 
abscisse corresponds with Fig. 6, whilst the ordinates give 
the cost in pence per million B.Th.U. abstracted. 

In order to show the effect of the velocity of the wind upon 
the duty of the tower, the curves in Fig. 8 have been plotted 
for 2, 3, and 6 miles per hour winds. ‘These curves are for 
the tower shown in Fig. 2, and would be approximately the 
same for any open type tower. The effect of wind direction 
upon an enclosed tower is shown in Fig. 3, where the arrows 





tion, by double excentrics and link motions, suitable gear 
being provided on the reversing levers to enable each valve to 
be linked up independently as required, the reversing engine 
being attached, as shown, to one of the cylinder supporting 
columas, and the turning engine to the front side of the 
surface condenser. The ,cooling water for the condenser is 
delivered to it by a large centrifugal pump, driven by an 
independent engine, while the main air pumps, which are 
placed behind the condensers, and are of the vertical type, 
are also worked by their own engines. The connection 


TABLE V.—Test of New Cooling Tower, General Electric Power Company. 


2. 3. 4. 7 


Atmosphere. | 


Date ard | Temperature of air. 

time. Dey, 
deg. 
Fah. 


Incom- 


Wind. ing, 


5. |} 6. 7. 8. 


Circulating water. 


Temperature. — 


Out- | Differ- 
going, 
deg. F. | deg. F. | deg. 


9. re ii. 12 =|° 18. 
Cost of abstracting 
a 1,000,000 B.T.U. | F 
- Coeff. of 
Total | Capital 
Total charges 


abstracted 


Powe’ .) 
per min. Power | Capital 


charges. charges. charges. 
s 


ence, 
‘ Pence. | Pence. | Pence. 








9.0 a.m. 73-4 Light breeze, cool 89-6 
aud dry 


| 10.0 a.m. ) 7 82-4 


= 24.9 


11.0 a.m. 5-2 77 a 2 


12 noon 80- ” 34-2 


1.30 p.m. Light breeze 
2.30 p.m. 


3.30 p.m. 5D- ~ 


81-10-€6 


4.3) p.m. 55- 75: ” 

Very light breeze, 
very dry 

#45 a.m. -2 | 90-: *- 


8.45 a.m. 


10.45 a.m. 3. 9-6 - 
11.45 a.m. 82- 3). 99 
(7.30 a.m. Fine light breeze 


8.30 a.m. “2 6-2 ‘ss 


| 9.30a.m. | 18 56-3 2- - 


\ 10.80 a.m. 53-3 | 75-9 ‘ 


Very damp, fine — 
rain, cool 


9.0 a.m. 


2006 


06 


1 | 10.0 a.m 
2100 


10-11 


| 11.0 a.m. 
.12 noon 57-2 | 58- a 2053 
‘1.45 p.m. . Very light breeze,; — 
very dry 
2.45 p.m. 5 } * 


30-10-06 


3.45 p.m. 

4.45 p.m. 81-5 | 87-8 39 
‘1.30 p.m. Fine breeze 
2.30 p.m. 56-7 3+ ” 

| 3.30 p.m. 3-8 Cloudy and windy 
4.30 p.m. Stormy, no rain 

8.30 a.m Very damp, dull 


9.30 a.m. Sun coming out | 3014 


11-06 


3010 


2 


1 


| 10.30 a.m. 


11.30 a.m. 





show the direction of the wind, and the figures the tempera- 


tures in the interior of the tower in degrees Fah. 

The conclusions arrived at by the author are, that for 
situations where an unlimited space is available the type of 
tower shown in Fig. 4 is most suitable ; whilst, if the tower is 
to be erected in a restricted space, the best results are 
obtained by almost doubling the height of space through 
which the water falls, though the cost of abstracting the 
B.Th.U. will be very largely increased. The type of tower 
using induced draught is, he considers, only applicable to 
very confined spaces, and on account of the high power 


costs they are not used in South Africa, except in instances | 


where no other type could replace them. 








THE ENGINES OF THE ADRIATIC. 


Tue Adriatic, built by Harland and Wolff, of Belfast, is the 
latest addition to the White Star fleet of Atlantic passenger 
steamers. She is 725ft. 6in. long, 75ft. Gin. broad, 57ft. 6in. 
deep, and her loaded displacement is 40,000 tons. To give 
her an average sea-going speed of about 18 knots, she is 
fitted with two independent sets of quadruple-expansion 
engines. 

On page 257 we give a longitudinal elevation of one of 
there sets—that on the port side—which shows its general 


arrangement, the sequence of the four cylinders, reckoning | 
from forward, being :—High pressure, second intermediate 
pressure, low pressure, and first intermediate pressure ; their | 
diameters, following the course of the steam through them, | 
being 354in. for high pressure, 5lin. for first intermediate, | 
73gin. for second ditto, and 104in. for the low pressure, the | 
piston strokes of all being 5ft. 3in., each piston driving a | 


separate crank. The engines, which are arranged on the 
‘*balance’’ principle, to minimise vibration in the ship, 
drives two screw propellers over 20ft. in diameter. 

The cylinders are made of tough cast iron, and are each 
fitted with liners, the pistons being cast steel, with forged 
steel piston-rods. As shown in the illustration, the two 
forward cylinders of the set are each supported by two cast 
metal columns, directly carried by the engine bed-plate : 
while the two aftermost cylinders are jointly supported by 
similar columns in front, and by the top of the condenser 
behind, the condenser in its turn being seated on the bed- 
plate, which is practically formed of four castings bolted 
together, and containing the crank shaft bearing brasses, the 
crauk shaft, which is of steel, running in them being 20}in. 
in diameter. 

The slide valves, which are of the piston type for the high- 
pressure cylinder, are all actuated, as shown in the illustra- 


29: = | 9 ee = 
23-6 | 976,818 | -410 
341,214 195 
334,426 +246 


493,580 $27 





463,536 
382,044 
428,400 
481,964 
472,850 
734,611 
689,236 


733,040 


457,368 
462,600 
451,€60 
819,0C8 
$25,120 
764,000 


555,714 47-50 


581,608 40-60 


548,850 46-89 


$07,752 19-9 | 69-0 


812,700 19-9 69-4 
764,316 


between the low-pressure cylinder exhaust and the condenser 
is, as shown, effected by one large junction pipe. 

Steam for the main engines of the ship is supplied by 
twelve ordinary cylindrical multitubular boilers, designed to 
work at a pressure of 210 lb. per square inch, each having 
a large heating and fire-grate surface. The smoke and waste 
gases are carried off by two funnels, each about 130ft. high, 
above the level of the fire-bars. For the various services 


| required throughout the ship there are, in addition to the 


main propelling engines, twenty-four auxiliary engines. 








GLASGOW SEWAGE DISPOSAL—-SOUTHERN 
SECTION. 


| THe Sewage Committee of Glasgow Corporation on the 4th 


inst. made a tour of inspection of the southern section of 


| Glasgow main drainage works, which, with the other 
| sections in the east and in the north-west of the city, with 


their disposal works at Dalmarnock and at Dalmuir 
respectively, are designed to result in a purer, if not an 
entirely purified Clyde from the city to the sea. The 


| Dalmarnock and the Dalmuir sections of the whole scheme 
| have long since been carried to completion, and are in full 


operation, as has been noted and described in the columns of 
THE ENGINEER.* While this is so as regards the north side 


| of the city and the river Clyde, matters are not nearly so 


advanced on the south side ; but the whole remaining scheme 
has been planned ; part of the work is accomplished, and the 
remainder is being pushed forward day by day. Mr. W. C. 
Easton, resident engineer, who has charge of the scheme, 
accompanied the Committee and the representatives of the 
various contractors, and explained the nature of the more 
difficult operations, and at the end of the survey, which was 
done in open carriages throughout the area in which the 
works are situated, the convener of the Sewage Committee 


| expressed that body’s appreciation of the satisfactory manner 


in which the works were progressing. 

While the line of sewers—divided as this is into sections, 
each, as a rule, being in the hands of separate contractors — 
was closely followed, and the finished and yet unfinished 
portions indicated, it would be futile here at this time, and 
without a map of the area, to attempt description. A num- 
ber of the heaviest sewers, and at great depths, are at present 
more than half completed, while others have—to their full 
lengths—but recently been authorised by Parliament. In 
the various contracts at present being carried out, concerned 
with low level, main outfall, and reversing sewers, some six 
or seven contracting firms participate; but no inconsider- 
able part in all the work has been taken by the Glasgow 


* See issues for June 3rd, 104; Oct. 8rd, 1902; Jan. 19th, 1894; and 
April 7th, 1893, 





main drainage staff. The total length of main sewer under 
way in the various contracts is 9175 yards, of which 6175 
yards have been constructed, leaving 3000 yards to finish, 
irrespective, of course, of some lengths not yet begun. 
The gross amount of six contracts being carried out 
is £279,856, the gross value of work done on these to date 
being about £170,000. 

By far the most important part of the undertaking, 
associated intimately with the sewers, still to be proceeded 
with is the pumping station at Kinning Park—in fact, this 
work forms the key to the time of completion of the southern 
main drainage of Glasgow. Its construction entails the 
forming of pump wells, occupying an area of, roughly, 100ft. 
by 40ft., the depth of the floor of these being about 4Oft, 
below the present surface, In addition to this, there are 
the inlet and screening chambers, which will occupy a space 
of, roughly, 30ft. by 36ft., these being in some parts 
necessarily greater than that of the pump well. For th: 
first 20ft. or thereabouts the strata consists of very fine dry 
material, but below that, to a depth below the level of the 
proposed foundation, a bed of very fine running sand, high], 
charged with water ismet. Fortunately, recent bores ordered 
by the Sewage Committee have shown boulder clay ata depth 
of slig*:tly over 60ft. from the surface, and thus, if piles can 
be got down to enter this material, the greatest part of th 
difficulty will be minimised. The construction of the sub- 
structure of the station is to be carried out by the main 
drainage staff, while the machinery equipment is being 
designed by, and will be constructed under the supervision 
of Mr. David Home Morton, M. Inst: C.K. 

The disposal and outlet works at Shieldhall of course 
form a feature of the whole scheme, taking rank at least 
with the pumping station, even if not presenting the sam: 
engineering or constructional difficulties. These works 
are being laid down on the precipitation principle, and will 
be carried out on similar lines to those at Dalmarnock and 
Dalmuir. They have been designed so that ultimately they 
will consist of four sets of five tanks, or twenty tanks in all. 
Each tank will be 60ft. in width by 400ft. in length, so that 
at the commencement of operations, with three sets of five 
tanks, having 6ft. depth, the works will l-ave a capacity of 
14,000,000 gallons, or 50 per cent. of the day’s flow. Later, 
when the fourth set of five tanks has been added, and the 
working depth increased to 8ft., the twenty tanks will 
give a capacity of 24,000,000 gallons, or 50 per cent. of the 
ultimate day’s flow. The outfall works are being carried 
out by the Clyde Trustees’ staff. The substructures of the 
machinery buildings, &c., are being put in by Good and 
McKinnon—amount, £22,526 1s. 9d. The power contract is 
in the hands of Loudon Brothers and Co.—amount, 
£17,063; while the machinery contract—amount, £25,756 
is being filled by the Barrowfield Ironworks, Limited. The 
whole is being carried out under the supervision of Mr. 
William D, Hamilton, M.I. Mech. E., Glasgow. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


COMPOUNDING AND SUPERHEATING, 


Sir,—Mr. King in his letter of the 30th August states that he 
alluded to the De Glehn-Du Bousquet system of compounding, and 
I have re-read, on page 171, what he had written. I only find in 
that section a single statement, that the reat Western engines 
work out with an economy of 84 per cent. over the 4-4-2 com- 
pounds. Does this mean that the Great Western 4-6-0 simple 
engines haul 84 per cent. more tonnage, or are faster by 8} per 
cent. than the compounds with equal expenditure, or is this a 
mere deduction, as are the other figures! I presume the latter 
supposition, as the phrase ‘‘ work out” implies rather comparisons 
than actual performances. Will Mr. King let us know in what 
countries and under what conditions this system of compounding 
has given ‘‘ deplorable results ‘”’ 

Mr, King speaks of some Belgian trials. Were the De Glehn 
compounds actually running in these trials, and, if not, when 
were these engines on trial in Belgium! I do not quite see the 
bookings which require work similar to the Great Western and 
French bookings. 

Perhaps Mr, King would detine exactly what he means by 
economy—does it consist in merely coal saving, or does real 
economy, which produces dividends, consist in engines with sutti- 
cient haulage power and speed to ensure punctuality, even under 
adverse conditions, without an undue increase in the weight of 
the engine? Would Mr. King kindly name the authorities quoted 
by him on August 30th / R. Hore, 


STEAM AND ELECTRIC LOCOMOTIVES. 


Sir,—May I inquire through the medium of your valuable 
columns if, and where, there arse cases of using one and the same 
line of railway for steam and electric locomotives, overhead wires 
being employed for the latterf Also whether the wires are found 
to be materially affected by the steam and smoke from the loco- 
motives / H. CARLILE, 


Riga, 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer Commanders :—R. B. Ayers, to the Victory, additional, 
lent for oil-fuel course ; G. Pasco, to the Charybdis ; C. B. Lecky, 
to the Hogue ; and E. P. Smith, to the Royal Arthur, additional, 
for the Latona. 

Engineer Lieutenants :—W. J. Hambly has been placed on the 
retired list ; T. W. Cleave, to the Victory, additional, for oil-fuel 
course; A. E. Cock, to the Vivid, for the Temeraire ; C. H. John- 
son, to the Victory, for the Bellerophon ; and A. E. E. Raynor, to 
the Sentinel. 

Chief Artificer Eogineer :—W. O'Keeffe, to the Sphinx. 

Artificer Engineer :—W. J. Ashworth, to the Vivid, for the 
Sharpshooter. 








THE ENGINEERING AND MACHINERY EXHIBITION, —We aro 
informed that the following lectures have been arranged to be 
given during the period of the Exhibition, which will open on 
September 19th, and remain epen till October 19th. September 21st, 
‘Gas Engines and Suction Gas Plants,” Mr. Hal Williams ; 
September 25th, ‘‘ From the Mine to the Finished Warship,’ Mr. 
J. W. C. Haldane ; September 28th, 7 p.m., ‘‘A New Method of 
Repairing Boilers,” Mr. H. Ruck Keene; 8 p.m., ‘‘ Sanitation and 
Ventilation,” Mr. A. E. Battle; October 3rd, ‘‘ Submarine 
Telegraphy,” Mr. Chas. Bright; October 5th, ‘‘ Japan and the Far 
East,” Mr. Geo. A. Goodwin; October 10th, ‘ Ferro-Concrete,” 
Professor Henry Adams ; October 12th, ‘‘ Originand Development 
of Steam Navigation,” Mr. J. W. C. Haldane; October 16th, 
‘Tool Steel,” Mr. Percy Longmuir, 
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LAUNCH ENGINE, DYNAMO, AND BOILER 


T. A. SAVERY AND CO., BIRMINGHAM, ENGINEERS 











Fig. 1 


SMALL LAUNCH MACHINERY. 


Tue machinery for a small steam launch is illustrated | 


in the accompanying engraving. It has recently been com- 
pleted by Messrs. T. A. Savery andCo., of Birmingham. The 
engine develops 20 indicated horse-power, and is of 
the surface condensing type, with cylinders 3in. and 6in. in 
diameter. The normal speed of running is 800 revolutions 
per minute, and the steam pressure 250 lb. per square inch, 

It will be seen from Fig. 1 that the air and feed pumps 
are driven off the crank shaft by enclosed , worm gearing, 
which operates the pumps at a speed of 270 revolutions per 
minute. The engine is arranged so that it may be discon- 
nected frcm the propeller shaft, and used to drive the 
dynamo shown in Fig. 2. This dynamo,is for charging 
accumulators on a barge yacht which is to be towed by the 
launch. 

The crank shaft of the engine is turned out of a milc 


Fig. 3—VERTICAL SECTION 


steel bar, and the low-pressure crank pin is about 5 deg. 
from opposite the high-pressure crank pin, which gives a 
sufficient amount of lead to enable the engine to be reversed 
when on the dead centre. Another advantage claimed by 
adopting this practice is that very steady running is secured. 
The valves are of the piston type, made of chilled cast steel, 
and are actuated by the firm’s form of Joy valve gear. 
Other special features in connection with the valve gear are 
that the valve rod works in a long steady gland, and that a 
ball joint at the top of the rod is provided in the form of two 
adjustable washers ; both these features are shown in Fig. 3. 

The cylinders, valve chambers, and steam chest are all in 
one casting, and the tops of the cylinders are polished. All 
piston-rods, valve rods, joint pins, crosshead pins, and valve 
lever pins are case-hardened and ground, and the valve 
levers are turned and milled out of the solid block, with the 
pins solid with the levers. Both pistons, we are told, 


| type. 














are of equal weight, so as to secure perfect balance in run- 
ning, the high-pressure piston being of cast iron, with a junk 
ring, and the low-pressure piston is turned out of mild steel. 
The bed of the engine is provided with the usual pattern of 
marine horseshoe thrust, with adjustable collars. The con- 
denser is of the outboard type, with the addition of an 
internal tube through the centre, to allow a stream of cold 
water to penetrate to the centre of the steam space. The 
outside tube is 2?in. in diameter, and the inside tube 13in. 
in diameter. 

The liquid fuel boiler was made by the Lune Valley Engi- 
neering Company, and is one of that firm’s quick steaming 
We are informed that steam can be raised in from 
five to seven minutes from the time of lighting the burner. 
Paraffin oil is used as fuel, and this is supplied to the burner 
at a pressure of about 301b. per square inch. During the 
recent trials of the engine it was found, so we are informed, 
that the steam pressure could be maintained constant by a 
slight adjustment of the speed. We also understand that 


the engine developed 24°3 brake horse-power at a speed of 
| 1076 revolutions per minute. 
The total weight of the machinery, without the dynamo, 
| is 9}ewt., the engine alone weighing 24 cwt. 








KEYLESS ARCH FOR WATER-TUBE BOILERS. 


THE fire-brick arches of water-tube boilers are a frequent 
source of trouble and expense, owing to their encountering 
the inteusest heat of the flames in the furnace, and rapid 
burning away. Being curved they require a centering 
upon which to rebuild them. Messrs. Poulton and Son, 
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Fig. 1—-FURNACE ARCH 


Reading, have devised a form of keyless arch shown 
in Fig. 1. These arches are manufactured from a special 
mixture capable of withstanding the - heat 
generated in forced draught water-tube boilers better than 
the ordinary firebrick. As will be seen, the arch is built up 
in segments with overlapping flanges, so that should any of 
the sections be burnt out necessitating their renewal, the 
replacement can be easily and quickly carried out without 


| interfering with the other portion of the arch. The system 
| of building up is equally applicable to camber and flat arches, 


Fig. 2 


as will be gathered from the illustrations, A further develop- 
ment of the curvilinear system of boiler setting has been 
made in the construction of flue covers. Fig. 2 shows the 
improved construction whereby the heat usually lost by 
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Fig. 2—-INSULATING FURNACE BRICK 


radiation through the flue cover is prevented by providing 
cavities on the upper surface to enclose a layer of air 
between the cover and the brickwork or flagging. 








Beir Lacinc.—We have received some particulars and a sample 
of a new form of steel lacing for joining leather belts, which has 
recently been put upon the market by Messrs. J. B. Stone and Co., 
Chiswell House, 135, Finsbury Pavement, E.C. The lacing con- 
sists of two sets of steel prongs which fit together and form a hinge, 
the opposite ends of the prongs being pressed into the leather by 
means of alight hammer. Weare informed that this lacing has 
been tested in service under the most severe conditions for nearly 
two years, and very satisfactory results have been obtained. 

Lonpon County Counci, Eventne Cxasses.—The London 
County Council has called our attention to the facilities offered 
for evening instruction in the various institutions maintained by 
it or under its control. Towards the end of the present month 
classes in science, art, and technology and various handicrafts will 
be reopened in the polytechnics, technical institutes, and art 
schools in te country. These institutions provide instruction of 
an advanced or technical character. Every facility is offered to 
different types of students to supplement workshop, office, or other 

| practice by evening study. Coursesare arranged where necessary 
to prepare professional students for various examinations, and 
| artisans for the examinations of the City and Guilds of London 
Institute, &c. The Council offers annually scholarships and exhi- 
bitions to the total value of £1500 fer competition among students 
| of polytechnics, technical institutes, and art schools. 
| EXPERIMENTAL TANK FOR JAPAN.—The very special equip- 
| ment of machinery and apparatus which the firm of M. Kelso and 
| Company, mechanicians and model makers, of Glasgow, have been 
| engaged upon for some time for the Mitsu Bishi Company, of 
Nagasaki, Japan, to be fitted in the experimental tank which 
| that shipbuilding concern is establishing for its own use, is 
| shortly to be despatched to the East. The tank is 400ft. in length 
| by 20ft. in width and about 10ft. in depth, and the machines and 
| recording apparatus, as well as the machinery for moulding 
}and shaping the models to be tried for speed, has been 
| based on the previous experience of Kelso and Company with 
| the special ouik in the case of the Clydebank tank and those at 
| St. Petersburg and at Spezzia, all of which, of course, were based 
| on the study of the original tank of Mr. Froude, of Torquay and 
| Gosport, and of the succeeding one at the shipyard of William 
| Denny and Brothers, Dumbarton. A mechanician from the latter 
| place has been engaged to proceed to Japan in connection with the 
| preliminary laying down of the tank, and Mr. Kelso is shortly to 
| follow, and will see to the complete installation of the varied and 
| delicate apparatus, A native naval architect was for a consider- 
able time, by the courtesy of our Admiralty and the firms of Wm. 
Denny and Brothers, Dumbarton, and John Brown and Co., of 
Clydebank, granted a period of study in their several experimental 
' departments, 
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EXPLOSIVE-MIXTURE MOTORS.* 
By Commander A. B, WiLuits, U.S. Navy, Member. 


‘THE immense increase, during the past few years, in the use of 
the gasoline engine for boats of small and moderate size, and the 
coincident rapid development of the ‘‘gas” engine for large 
power plants on shore, has brought the internal-combustion motor 
not only into universal prominence, but has made serious its con- 
sideration as the coming substitute for the steam engine as a 
prime mover, ; 

One need not be an ultra optimist in the study of this class of 
heat engines to arrive ai the opinion that there is more than a 
, ussibility of such a substitution, and that wh le the ‘‘ passing” 
of the steam engine will be no sudden death, we will withina 
decade see at least some sea-going crafts of large power using the 
explosive-mixture motor—vanguards of the future fleets of 
‘ steamers” without steam. 

To those of us who have grown old in the profession of steam 
engineering and have witnessed the wonderful advances from 
square boilers and simple engines of forty years ago—where 20 |b. 
or 25lb, of steam pressure per square inch was considered to be 
high—to the saitel-exeadelen engines and water-tube boilers of 
to-day, utilising pressures of more than ten times as much, such a 
radical possibility does not appear in the least chimerical or 
undesirable, but, on the contrary, in giving due weight to the 
vreater thermal efticiency of the gas engine and to the wonderful 
mechanical advantages held forth by a successful plant of . that 
type over the present steam installations, there is but one opinion 
regarding its value and expediency and but one real problem to 
solve—that of obtaining an unlimited supply of an economical and 
safe fuel. 

With modern high pressures the care of the steam plant on 
shipboard demands the most strenuous and exacting attention of 
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any known pursuit. A bare recital of the work carried on month 
after month by the engineers’ force of a high-powered steamship 
in active service would be scarcely credible to ‘‘Jaymen,” and 
would, indeed, exemplify that eternal vigilance which is the price 
of the safety so lightly held by those who do not know; but as 
such stories are too technical to feed the press of Romance the 
ship speeds on, a thing of beauty, and, apparently, a marvel of 
“ perfection.” 

Radically to improve a thing is to get rid of its serious objec- 
tions. We are aware that great radical improvements in the 
tield of mechanics cannot come in with a bound. It takes time 
to impress the truth and value of the new forms, and then it 
takes further time to make the necessary changes with due regard 
. sneeny in the sacrifice of material still serving its purpose in 
the old, 

The steam plant afloat has reached about the upper limit of its 
efficiency. We can see no probability of handling very much 
higher pressures, nor can we predict, even with the turbine, and 
with superheated steam, any very great increase in economy or 
serious decrease in the distressing features of the life below decks. 
Hence, when there appears a new form of converting heat into 
work, which not only is of greater efficiency in such conversion, 
but also at one stroke removes three-fourths of the objectionable 
features of the steam plant, those who have long endured the 
latter give more than a fleeting glance at the innovation. Of 
course, we do not mean to call the gas engine a ‘‘new form,” 
except as to its more recent developments mechanically and not 
theoretically, by which its future as a marine motor is clearly 
marked. 

Apart from the question of thermal efficiency, there has always 
existed a craving on the part of marine engineers to get rid of the 
nuisance of smoke and the miseries attendant upon coaling ship, 
stoking, handling ashes and maintaining the integrity of boilers 
and long lires of pipes under pressure, with their myriads of joints 
and valves. Most of this work, while requiring skill and intelligence 
to accomplish well, has to be performed under such severe stresses 
and in such dirt and heat as to rob it of all interest except in its 
speedy completion ; and the physical tax upon these workers is a 
cause of wonder that men can be found who get used to it and keep 
atit. With the advent of the marine explosive mixture motor all 
these things at once disappear, provided we use a liquid primary 
fuel, and even should we continue with coal, producing gas there- 
from for our motor, the most serious of the objections, those of 
the boilers and piping under pressure, are removed, and the con- 
ditions are vastly improved. 

With a liquid primary fuel let us list the principal immunities of 
the new arrangement from objectionable features of steam installa- 
tions on shipboard :— 

No boilers, no pipe lines under pressure, no smoke, no ashes, no 
coaling ship distresses, no stoking furnaces, no condensers to keep 
tight, no forced draught blowers, no fuel cost or delay in getting 
up steam, no fuel cost by keeping fires for ‘standing by.” Here 
ire the main ‘‘ objections removed,” and they are, indeed, a host. 
Many minor objections will also go, as the mechanical operations 
in different parts of the ship will probably be governed by elec- 
trical apparatus worked by a supply current from a central plant 
operated by independent ‘‘gas” engines. Cooking, lighting, dis- 
tilling, heating, pumping, all can be carried on by the mysterious, 
invisible electric fluid, but there will also be independent motors, 
placed where most desirable, for any particular auxiliary work, 
and the heat of the main exhaust will be properly utilised, when 
under way, in heating and distiliing. 

Besides the above, the weight of machinery will be enormously 
reduced. Take a small torpedo boat like the Mackenzie, which 
has a trial record of nearly 1200 horse-power, we find the machinery 
weight total is about 26 tons, while a petrol outfit of double-acting 
type, which will assure this power can be built under 16 tons, and 
even with a gas producer the whole plant would not exceed 
20 tons, while increased fuel-carrying capacity and greater cruising 
radius are at once obtained. 

As regards the motor itself there are no real difficulties at 
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sent unconquered. The number of marine motors devised in this 
country and now on the market number many hundreds, and, 
while most of these are of the cheaper two-cycle class and of low 
power, there has been a steady advance towards perfecting prac- 
tical poe for large powers, and at this writing a 500 horse-power 
double-acting petrol motor is successfully operating a boat in New 
York Harbour, while 1000 horse-power units are already designed. 
As such units can be readily multiplied on the same line of shafting 
by the slight changes necessary for transmitting additional power, 
we have now with this 500 horse-power type, and twin screws, 
available motors for 2000 or 3000 horse-power. Hence it comes 
merely to the question of securing an economical fuel, readily 
ootainable at the principal ports of the world. 

Before discussing the fuel question, let us briefly look at present 
mvtor designs, 

Almost every engineer will concede that the two-cycle motor 
must, of necessity, be far more expensive in fuel consumption 
than the four-cycle. In this we agree *‘ in general,” though we will 
have more to say on special two-cycle types later on. The primary 
advantages of this type being the vubtaining of an impulse each 
revolution instead of every alternate revolution permits smaller 
sizes of motor for a given power, and as they can be made valve- 
less, or, in any event, need but one valve, the cost of construction 
is greatly lessened. At present, both in two-cycle and four-cycle 
motors, the single-acting principle obtains in 99 per cent. of the 
designs, the double-acting feature just appearing in practical form, 
so that we are simply comparing the cycles with reference to 
single-acting motors. 

The two-cycle type is illustrated as far as necessary for the 
object of this article, by a cross section—Fig. 1—showing the 
pri ciple of operation of one of the well-known makes. The 
crank case A is enclosed, and the atomiser cr carburetter is 
at'-ched to the outside of the crank case at B. The up-stroke 
of tbe piston draws the charge of air and petrol into the 
cruu.k case. The down-stroke forces this charge up through 
a passage C—separated trom the water jacket—and into the 
cyliader through admission valve D just as soon as the piston 
begins to uncover the exhaust port, and thus relieve the 
pressure against the admission valve. ‘The entering mixture 
is under but a slight pressure from the crank case, but this 
is sufficient to drive out the products of combustion of the 
exploded previous charge, with more or less effectiveness. 
Instantly the piston returns and covers the exhaust port and 
compresses the new charge, which is exploded at the proper time 
by a spark attachment not shown. With a single-cylinder motor 
this compression is accomplished solely by the power stored up in 
the fly-wheel on the crank shaft, and which wheel must necessarily 
be very heavy. The point to observe in this class of motor is that 
the new charge must enter and expel the old charge within the 
time it takes the piston to uncover and cover again the exhaust 
port. Suppose the motor to be making 600 revolutions per minute 
or 10 per second, a very ordinary speed: this interchange must 
then be entirely accomplished within the time it takes the crank 
to turn through that portion of its cycle fur this ‘lower 
centre”” movement—approximating a distance of not more than 
one-quarter of the circumference—or in about one-fortieth 
part of a second. The old charge is still uader high pressure 
at the end of the stroke, and therefore it discharges itself down 
to atmospheric pressure instantly when the exhaust port opens, 
but the remaining quantity of the products of combustion to 
be forced out by the new charge, or mixed with it, is a cylinder 
full at atmospheric pressure. The actual result is that the 
new charge is compelled to mix with this residue, and the 
purity of the new charge as well as its effectiveness is seriously 
impaired. There is also necessarily some actual loss of the 
entering charge escaping through the exhaust port in this 
fraction of time, and the fuel consumption of this primitive type 
must always exceed that of the four cycle. One can readily note 
the presumptive evidence of this in listening to the exhaust 
detonations »f an ordinary two-cycle motor and observing that the 
revolutions do not appreciably decrease when the motor misses 
explosions. Frequently the sparking will be effective only on 
every second revolution, yet the greater purity of the charge due 
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Fig. 2—SINGLE-ACTING FOUR-CYCLE ENGINE 


to the additional ‘‘ scavenger ” stroke adds power to the charge on 
the effective stroke and maintains the speed with so little 
perceptible diminution as to be quite remarkable. 

The four-cycle principle is the most perfect one in theory and 
practice. Here the explosion of a charge performs its expansion 
and works completely to the end of the first stroke. It is then 
exhausted and expelled by the return of the piston through the 
entire second stroke, while the third stroke draws in fresh mixture, 
which is compressed on the fourth stroke ready to be exploded at 
the beginning of the next. Here there is certainty of obtaining a 
full charge of the mixture in the proportions delivered through 
the carburetter, and both the increased reliability of action of this 
type and the decreased fuel consumption per horse-power are 
positive and marked, It is the type used in nearly all of the auto- 
mobile engines built, and, in the marine motor field, is the type 





along which high powers are being designed. 








The Bureau of Steam Engineering has taken keen interest in 
the current advances in this class of motive machinery, and has 
had its representatives witness the tests of the latest types with a 
view to the opening for such plants in torpedo boats when the fuel 
question is less uncertain. Already there are fourteen internal- 
combustion engines fitted in naval small craft and eight others 
waiting completion of hulls. Besides these, motors for Jight- 

wered boats for torpedo craft have been designed and are being 
built under the Bureau’s directions at the Norfolk Yard. The 
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Fig. 3—DOUBLE-ACTING FOUR-CYCLE ENGINE 


question of replacing the machinery of some of the torpedo boats 
by explosive-mixture motors is still under consideration, and 
nothing is being lost through lack of keeping in touch with the 
latest developments. The naval plants thus far are as follows :— 


H.P. 










Adder, submarine . Otto 4-cycle .. 160 
Grampus, submarine.. «- Otto4ceycle.. Lo 
Moccasin, submarine .. . Otto 4-cycle .. 160 
Pike, submarine.. Otto 4 vycle .. 160 
Porpoise, submarine.. .. .. .. -. +. Otto4-cycele.. 16) 
Seen, wc cs te ce ce oo CG ReSO.. -. 2. A 
60ft. Indian Head ferry boat.. .. “Standard ’ 4-cycle .. 300 
Yard ferry boat, Portsmouth, N.H. “ Standard ” 4-cy: -- 800 
eer ee ees ae B.. 25 
Sgiph’a temder, .. .. .. es «« o oo “Standard” écyle .. 2 
Maine's 28ft. whsleboat .. .. .. Jager4cycle. .. .. W 
Special 20ft. whaleboat, Norfolk .. Godschalk 2-cycle 10 
Special 20ft. tender, Norfulk.. .. “3 andard” 4-cych 1z 
Vesuvius’ 28ft. :aunch ee Jager 4cycle.. .. lw 
1€39 
Those awaiting completion of hulls are :— 
Submarines, nine (Fore River) Craig 4-cycle 250 
Submarines, ten (Fore River) Craig 4 cycle 250 
Submarines, eleven (Fure River) .. Craig 4-cycle 250 
Submarines, twelve (Fore River) .. .. .. Craig 4-cycle 250 
75ft. ferry boat, training statioa, S.F.U.1. 4@eyeis .. . 250 
Works 
Water barge, Mare Island, Union Gas Co... 4-cycle .. 120 
Water barge, Portsmouth, N.H. (2) Globe, 4-cycle .. .. .. zu 
100 each — 
1570 


It is seen by the above that 300 indicated horse-power is the 
largest size motor thus far purchased by the Government, and this 
plant ia the 60ft. launch built for service between Indian Head and 
Washington stood a most satisfactory trial aud gave excellent per- 
formance. This is a single-acting, six-cylinder, Standard petrol 
motor, as built by the Standard Motor Construction Company, of 
Jersey City. 

Its peculiarity is that it is started and reversed by means of com- 
pressed air and asingle movement of a cam-shaft lever, exactly as 
if handling an -rdinary reversing link motion. Compressed air 
to 250 lb. per square inch is primarily pumped up into two 
air tanks running along the side of the engine-room, by means of 
a small auxiliary 1 horse-power petrol engine driving an air pum} 
for the purpose, this engine being also intended to drive a bilge 
pump and small dynamo for lighting and charging storage battery. 
Only the three after cylinders are connected to compressed air, 
and when the reverse lever is thrown to the first notch away from 
centre, either forward or back, the cam shaft is shifted along to 
such a position as will bring cams to operate the compressed-air 
valves on these three cylinders, and to lift the exhaust valves on 
same once every revolution, instead of every other revolution. 
The three forward cylinders operate always on petrol, the cam 
shaft shifting governing the rotative direction of the engine only. 
The three after cylinders are now operated by opening the com- 
pressed air throttle valve, and the instant the engine starts and 
makes two or three revolutions, the lever is pushed on to the next 
notch, which cuts out the compressed air valves, and adjusts the 
cams to trip the valves in a regular, four-cycle sequence. Prac- 
tically, the handling of this motor is very simple, there never 
being a minute’s hesitation in the action of the engine or the 
result on the boat, as the motor jumps to full speed almost 
instantly. 

While running, an air pump or compressor, attached to the 
main engine shaft, keeps the air supply up in the tank, but can 
be shut off at will. There is no difficulty in keeping up pressure 
for weeks at a time in the tank, and in reversing there is usually 
but a drop of about 5 1b, in the pressurg. 


« DovusLe-acrinc Motors, 

There will be no future for the single-acting motor for large 
powers in marine work. The manifest advantages in the matter 
of weight and arrangement for variations in cruising powers, 
as well as in greater effectiveness in distribution in the double- 
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acting type, will make it unquestionably the only one to be con- 
sidered in the development of this class of machinery for sea- 
going craft. The difficulties at first experienced in arranging for 
the proper cooling of pistons and rods, and in devising efficient 
packing for the rod stuffing-boxes, have been overcome, and, as 
before noted, examples of double-acting petrol motors of 500 horse- 
power are already in satisfactory operation afloat, 

To illustrate the principal difference in construction, Figs. 2 
and 3, showing section of cylinders of a single-acting four-cycle 
motor, and section of the latest type of double-acting four-cycle 
motor, may be compared and the following points of substantial 
advantage in the practical operation of the latter noted. These 
engines are from the designs of Mr. C. C. Riotte, of the Standard 
Motor Construction Company, Fig. 2 being that of the 300 horse- 
power single-acting motor installed in the 60ft. Indian Head boat, 
and Fig. 3 being that of the latest and largest double-acting 
petrol motor afloat at this writing. 

It will be seen from Fig. 3 that the valves are positively operated, 
water-cooled, and balanced. The pistons are woe | by water 
circulating through the crosshead, up a tube in the piston-rod, 
providing a return circuit around this tube. The reversing of the 
engine is similar to that described for the 300 horse-power motor 
for the Indian Head boat, except that a regular reversing con- 
trolling cylinder is used with compressed air instead of steam, 
bringing the reversing under perfect control. Means can also be 
provided by which, with one motion of a lever, all the lower 
exhaust valves can be lock opened and all the lower inlet valves 
lock closed instantly, thus changing the engine at once to a single- 
acting six-cylinder motor, or, in other words, cutting down to half- 
power with one movement and without any substantial decrease in 
economy. Furthermore, the two units of three cylinders each can 
be unclutched so that the after three cylinders can be operated 
alone single acting, which actually reduces the power to one- 
quarter of the original. Taking these poiuts into consideration, 
together with the fact of being able—with a liquid primary fuel— 
to get under way at a moment’s notice under full power and main- 
tain absolute regularity of speed as long as the fuel lasts, there 
seems to be little more to be desired towards securing an ideal 
marine motor, and, even should producer gas be used, the same 
control of the variations of the power is maintained, although the 
ability to instantly start from cold port conditions is not secured, 
there being, of course, some delay in getting the fire properly 
under way in the retort. 

(To be continued. ) 








CATALOGUES. 


O. N. Beck, 11, Queen Victoria-street, E.C.—A leatlet describ- 
ing an improved belt mounter. It is claimed that with the aid of 
this device any unskilled workman is able to mount a belt on a 
pulley without running the risk of injury. 

THE ADJUSTABLE COVER AND BOILER BLock Company, 64, 
Victoria-street, S.W.—-A small pamphlet which we have received 
from this firm deals with Marche’s patent liftable firebrick covers 
for water-tube boilers, and overlapping seating blocks. 

CUXSON GERRAD AND Co., Crown Buildings, Corporation-street, 
Birmingham.—A leatiet, giving prices and particulars of the ‘‘ Red 
Cross ” first aid cabinet. This cabinet is fitted up with ambulance 
materials, and it also contains full instructions for their use. 

SIEMENS BROTHERS, York Mansions, York-street, Westminster, 
S.W.—A neat little pamphlet received from this firm deals with 
ampere-hour and watt-hour meters, testing instruments, trans- 
formers, &c. Several pages in the early part of this pamphlet are 
devoted to technical remarks concerning meters. 

JOSEPH WRIGHT AND Co., 124, Vietoria-street, Westminster, 
5.W.—A catalogue concerning calorifiers and their fittings. 
Several types of calorifiers are described in this catalogue, includ- 
ing one which has been designed for utilising the waste heat from 
a gas engine, which at the same time acts as an exhaust silencer. 

JOSEPH DIXON CRUCIBLE CoMPANY, 26, Victoria-street, S.W.— 
A booklet received from this firm deals at considerable length with 
the application of graphite as a lubricant. Engineers desirous of 
obtaining information concerning the results of the use of this 
form of lubricant will find much to enlighten them in this booklet, 

B. J. Hatt AnD Co., 39, Victoria-street, S.W.—We have 
received a copy of Seetion No. 4 of this firm’s catalogue. This 
section is devoted to drawing-office furniture, and gives particulars 
and prices of drawing tables, drawing cabinets, file boxes, desks, 
tiling cabinets, office stools, office wardrobes, drafting machines, &c. 

ARGYLL Motors, Limited, Argyll. Works, Alexandria by 
Glasgow.—A copy of this firm’s latest vehicle list to hand describes 
and illustrates many motor-propelled vehicles suitable for various 
trades. The list also deals with petrol engines, and engine parts, 
and a description and some illustrations of the'firm’s works are 
also given. 

RICHARD WADE, SONS AND Cv., Limited, Hull.—The neat 
cata.ogue which we have received from this firm gives some interest- 
ing particulars concerning creosoted wooden—poles for electrical 
power transmission, telegraph, telephone work, &c. Attheend of 
the catalogue there are some useful tables relating to wind pressure 
on poles, safe loads, &c. 

THE BALDWIN LocoMoTIVE Works, Philadelphia, Pa , U.8.A.— 
Record No, 62. This deals with balanced compound locomotives, 
and gives a large amount of information cqncerning weights, 
dimensions, &c. There are twenty-six excellent illustrations 
showing parts of engines and engines complete. The reading 
matter in many places is decidedly interesting. 

J. P, Hatt anp Co., Blackriding Ironworks, Wernsth, 
Oldbam.—We have received a copy of this firm’s new .price list of 
various types of dynamos and motors. The matter contained in 
this list is clear and concise, and any specific information can 
easily be found. Separate code words are given for each listed 
winding with a special] view to foreign business. 

JOHNSON AND PHILLIPs, Charlton, Kent.—We have received a 
very useful little booklet from this firm concerning -aluminium 
electric cables, in which the advantages over copper cables are 
clearly set forth. There is also a list of American users of 
aluminium wire for electrical power transmission. Tables are 
given relating to weights, resistances per mile, &c. 

C. A. VANDERVELL AND Co., Warple Way, Acton Vale, London, 
W.--A copy of this tirm’s new catalogue, describing and illustrat- 
ing, and giving prices of small accumulators suitable for motor 
car ignition coils. The catalogue also deals with small volt 
ammeters, electric lamps, small charging dynamos, and trans- 
formers, hydrometers, recharging batteries, and other ignition 
accessories, 

5. Wor anp Co., 138, Southwark-street, London, 8.E.—A 
smart catalogue received from this firm deals with portable 
electric drilling and grinding machines. These machines are 
designed for continuous single, two and ‘three-phase current up to 
500 volts. The motors are dust-proof, and are complete with 
starting switeh. The hand drilling machines are claimed to be 
exceptionally light. 

PILKINGTON BROTHERS, Limited, St. Helen’s.—A catalogue con- 
cerning window-glass of many different descriptions, including fire- 
proof wired glass, made in cast, rolled, and clear polished ; also 
the firm's patent prismatic rolled glass for increasing the natural 
light in dark interiors, Besides this catalogue we have received a 
leatlet dealing with the Woolwich explosion and its effects on the 
wire rolled glass in the roof of the Plumstead electricity station. 


The AMERICAN LocomoTivE Company, 111, Broadway, New 
York,—This company has just issued the ninth of its series of 
pamphlets covering its standard types of locomotives, This 


number of the series is devoted to six-wheel shunting locomo ives, 
and contains half-tone illustrations and principal dimensions of 
twenty-six different designs of this type. The esigns illustrated 
range in weights from 102,0001b. to 176,5001b., and are adapted to 
a variety of service conditions. 

PEtRSON AND Co., 17 and 18, St. Dunstan’s-hill, London, E.C. 
—A useful handbook on constructional steel and iron work. The 
book contains a large number of tables of strengths, giving safe 
working loads on rolled steel joists, compound and plate girders, 
rolled steel joists and compound stanchions, steel tiooring plates, 
g itter girders, &c. Also weights of steel angles, tees, fiat bars, 
plates, &c. The book also contains some illustrations of buildings 
for which this firm was the contractors. 

SHIPHAM AND Co,, Limited, Agents, John Wilson and Co., 49, 
Lime-street, F.C.—A leaflet illustrating and describing Green’s 
patent ‘‘ Accessible” feed-check valve. It is claimed that the 
construction of this valve renders it unnecessary to tlow down the 
boiler in the event of grit or other foreign substance becoming 
lodged under the seat. Another advantage claimed is that ;the 
valve is free from vibration when in use, These valves are 
supplied with either mitre or flat faces and with screwed or plain 
spindles. 

T. AND E, WANNBASHER, 28a, Basinghall-street, E.C.—A new 
catalogue dealing with water-sluice valves of many different kinds, 
including sluice valves with flat vasings, rack and pinion valves, 
water-sluice valves for high pressure, quick-closing valves, scour- 
sluice valves, self-acting air valves with glass and copper floats, 
high-water flaps, and non-return valves, equilibrium float valves 
water-pressure reducing valves, &c. The catalogue also contains 
particulars and illustrations of water-valve accessories, 

J. W. JACKMAN AND Co., Limited, Caxton House, West:ninster, 
5S.W.—Catalogue No. 14. This catalogue deals with all forms of 
foundry equipment, including air compressors ‘and receivers, 
blowers, brass-melting furnaces, core :nachines, core ovens, the 
Climax core wire straightener, coke breakers, the Whiting cupola, 
flasks, ladles, moulding machines, the Littleton patent gas mould 
dryer, the Farnham ,sand blast, sand screens, sand mills, sand 
mixers, sand disintegrators, separators,"sprue cutters, and other 
foundry necessities. Numerous illustrations are given, and in 
many cases the dimensions and weights of the machines described 
are also given. 

THE ENGINEERING Supp.iks, Limited, 28, Victoria-street, Lon- 
don, S.W.—A catalogue to hand from this firm deals with the 
application fof superheated steam to locomotives, with special 
reference to the Schmidt system. This catalogue is decidedly 
interesting, and contains avast{amount of technical matter 
relating to the subject. There are many illustrations of locomo- 
tives which are at present working with superheated steam, and a 
number of drawings showing the special engine and other details 
used in connection with the Schmidt system. We have also 
received a list of locomotives titted, or in the course of construction 
with superheaters of this type. 

Veritys, Limited, 31, King-street, Covent-garden, W.C.-- 
Publication No. 564 deals with house}service switches and fuses. 
A speciality described in this list is the firm’s new V switch. A 
notable feature about this switch is that the porcelain on which 
the switch is mounted protrudes through the cast iron case and 
forms an insulated duct for the entry of the cables. A new type 
of fuse is also described, known as the “‘ Fin-grip,” fuse, which is 
a modification of the firm’s ‘‘ Han-grip” fuse, and is intended for 
lighting purposes only. Particulars fand illustrations are also 
given of a new type of safety fuse box. This also has several 
special features, one of which is that the box cannot be closed 
while the fuse is making imperfect contact. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Raw Iron Revival. 

SOMETHING like a revival is making its appearance in the 
pig iron trade, and ironmasters view the position with great satis- 
faction.@ On Change to-day (Thursday), in Birmingham, an im- 
provement was noticeable insales, and on some hands there was 
animation. Prices of forge iron were better by 6d. to ls. per ton. 
The revival shows itself most so far in Staffordshire brands, but if 
the advance holds here it will not be long before Northampton, 
Nottingham, and Derbyshire brands catch on. Forge iron of 
Staffordshire make is quoted 58s, to 58s. 6d., and part-mine 60s. 
to 61s. Northampton forge iron was 58s. 6d.,and Derbyshire 60s. 
to 61s. North Staffordshire iron was 60s. to 62s. per ton. Hematites 
were quoted 95s. delivered here. Several individual contracts of 
1000 to 2000 tons of pigs for local consumption were announced as 
having been booked at to-day’s markets. 


Finished Iron Irregular. 

Finished iron remains irregular. Makers of the better 
quality of}unmarked bars report that their outputjand quotations 
are well maintained. But commoner makes are weak, and as low 
a price as £6 17s. 6d. is mentioned as being accepted here and 
there. Ons2 disquieting feature is the fact that Belgian finished 
iron is less strong. Recently offers for Belgian bar iron have been 
made at considerably? below,,nominal quotations" and accepted. 
The continental outlook is becoming a feature uppermost in the 
minds of the Staffordshire third and second-class bar iron makers. 
Local bar iron quotations are given as :—Marked bars, £9 ; Earl of 
Dudley’s brand, £9 12s. 6d ; second grade, £8 ; unmarked bars, 
£7 5s. to £7 10.; North Staffordshire bars, £8. Other prices are: 
—Hoop iron, £8 5s.; gas strip, £7 15s. to £7 17s. 6d.; slit nail 
rods, £8 10s.; rivet iron, £7 15s. 


Reduction in Galvanised Iron. 

The official standard of the Galvanised Sheet Iron Makers’ 
Association has this week been reduced from £13 17s, 6d. to £13 2s.6d. 
f.o.b, Liverpool. This reduction is the first since the formation of 
the Association, all other changes having been of an upward 
character. The reduction just announced is the result of the fall 
in the spelter market. Hard spelter has now got down to £17 10s. 
per ton. The effect of the drop in galvanised iron upon the black 
sheet iron trade is not favourable, and, notwithstanding the 
advance in coal prices, makers have much difficulty in holding 
their own in the matter of prices. Sheets, singles, are named as 
£8 10s. to £8 12s. 6d. per ton; doubles, £8 123, 6d. to £8 1is.; 
and trebles £9 5s, to £9 7s. 6d. per ton. 


Offers of Foreign Steel. ’ 
There is a perceptible slackening of pressure throughout 

all branches of steel, and buyers are tempted to hold off the market 
as long as possible in hope of a weakening of values, Quotations 
retaain unaffected. There is some talk on Birmingham ‘Change of 
German and American steel again being on offer, but no contirma- 
tion was obtainable. On the contrary, big _—— state that the 
overtures of American and German producers had not got beyond 
the hypothetical stage. German sellers, it was said, had sounded 
customers as to whether they were prepared to buy in the event of 
supplies being offered. This, of course, is quite independent of old 
contracts. Current quotations are as follows :—Bessemer billets, 
£6 2s, 6d. to £6 5s.; Siemens, £6 5s. to £6 7s. 6d.; mild bars, 
£7 lis. to £8; angles, £7 5s. to £7 103.; girder plates, £8 to 
£8 5s.; boiler plates, £9 2s. 6d. to £9 5s.; and joists, £7 5s, to 





£7 7s, 6d. 


High S.eel Sheet Prices. 

Consumers of rolled—‘.e., finished steel—are complaining 
cules of the high prices they are having to pay for material, 
Particularly is this situation noticeable in the steel sheet trade in 
respect of material used for stamping and workiag-up purposes. 
It had been expected that by now prices would have shown some 
ease, but inquiries of salesmen this week result in the information 
that no reduction whatever in prices is to be anticipated. Black 
plate, sheared and open, delivered into this district from South 
Wales for working up, is quoved £10 per ton, close anneale 
qualities £10 5s., and cold rolled and close annealed, £10 12s, 64, 
per ton. Large steel sheets for use by the japanners for trunk 
making are quoted £11 10s, for 24 w.g. The normal respective 
prices for these two steels is about £7 for black plate and £8 5s. 
for trunk sheets. It will thus be seen that values have appreciate 
by about 33 per cent., and consumers declare that they are great}, 
out of pocket in consequence, it being impossible to recoup the 
advance from buyers of the finished goods, Buyers state that the 
steelmasters are taking advantage of the absence. of serious foreign 
competition to force up prices much beyond the reasonable, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, September 1th, 


The Autumn Demand for Pig Iron. 

THE expected revival in the pig iron trade has not yet put 
in anappearance. ‘The attend on the Manchester Iron Change 
on Tuesday was very good, and while there was a fair inquiry, 
actual business was on a small scale and confined to small quantities, 
With firm orders, makers and makers’ agents were inclined to du 
business in English sorts at 6d. to 1s. under their official quotations. 
This was especially the case with Derbyshire and Staffordshire 
irons ; Middlesbrough brands did not follow the fall in warrants, 
and holders here were firm at last week's rates. In Scotch, Cart 
sherrie showed a stronger tendency, while other sorts were fairly 
steady. Hematite was weaker, and there was little or nothing 
doing in forge iron, quotations for which have varied considerably, 





Finished Iron. 
There has been a shade smaller demand in this depart 
ment, but we were informed that dearer fuel will prevent any 
reductions, at all events, for the present. 


Steel. 

In steel and semi-manufactured stuff there is some 
weakness, and the action of Scotch makers has come in for much 
adverse criticism on this Exchange. Demand for plates is very 
weak, but the representative of one large English firma informed us 
that be had booked good orders for forward delivery at the old 
rates. German competition at present on a comparatively smal! 
scale, 


Copper. 
While there is no change in sheets and tubes, tough ingut 
is again lower. Brass tubes are also fractionally lower. 


Tin Ingots. 
There is a better feeling in English tin ingots, which rule 
higher. 


Quotations. 

Pig iron; Lincolnshire, No, 3 foundry, 64s, 6d.; Statford- 
shire, 62s. to 62s. 6d.; Derbyshire, 63s. 6d. to 64s.; Middles 
brough, open orands, 65s. 4d. Scotch: Gartsherrie, 73s. 6d.; 
Glengarnock, 72s. 6d.; Eglinton, 70s. to 70s. 6d.; Dalmellington, 
693. 6d, to 70s., delivered Manchester. West Coast hematite, 
78s. 3d. to 78s, 9d.; East Coast ditto, 8ls., both f.o.t. Scotch, 
delivered Heysham : Gartsherrie, 71s. 3d.; Glengarnock, 70s. 3d.; 
Eglinton, 67s. 9d. to 68s. 3d.; Dalmellington, 67s. ‘3d. to 67s. 9d. 
Delivered Preston: Gartsherrie, 72s. 6d.; Glengarnock, 71s. 6d.; 
Eglinton, 69s. to 69s. 6d.; Dalmellington, 68s. 6d. to 69s. Finished 
iron: Bars, £8; hoops, £8 7s. 6d.; sheets, £8 15s, to £9. Steel : 
Bars, £8 to £8 5s.; hoops, £8 7s. 6d.; plates for tank, girder, and 
bridge work, £7 15s. ; boiler plates, official, £9 23. 64.; English billets, 
£6 2s, 6d. to £6 5s ; foreign ditto, £5 12s. 6d. to £5 15s.; sheets, £9. 
Copper: Sheets, in quantity, £96 per ton ; ditto, small lots, 124d. 
per lb.; tough ingot, £79; best selected, £80 per ton; seamless 
copper tubes, 114d.; seamless brass tubes, 8fd.; condenser, 9fd.; 
rolled brass, 7jd.; brass wire, 84d.; brass turning rods, 94d.; 
yellow metal, 7}d. per lb. Sheet lead unchanged at £23 10s. per 
ton. English tin ingots, £169 per ton. 


The Lancashire Coal Trade. 

There was a large attendance on the Coal Exchange on 
Tuesday, buyers being in a very large majority. Coalowners 
manifested no desire to push business, and although the fine 
weather has caused a diminution in the demand for house coal, the 
shipping demand is such as to absorb any surplus. So eager are 
shippers to obtain delivery on the Ship Canal and at Garston, that 
as much as ls, per ton premium is being paid. There are also no 
signs of any diminution in the demand fur slack and manufacturing 
coal. In the meantime the advance is being readily obtained, 
though there is more competition from South Yorkshire and 
Derbyshire than was the case some weeks ago. Best coal for 
domestic purposes, lds. 6d. to 16s. 6d.; seconds, lis. 6d. to 1is.; 
common, 12s. 6d.; best burgy, 10s, 8d. to 10s. 11d.; common fur- 
nace coal, 11s. 8d.; best slack, 93. 6d. to 10s ; medium, 9s. to9s. 6d.; 
common, 8s. 6d. to 8s, 9d., at the pit. Screened coal for shipping 
purposes, 14s. 3d. to 15s.; unscreened, 13s. 3d. to 14s., delivered 
Manchester Ship Canal. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

There is a much quieter tone in the hematite iron trade, 
and this is reflected in the reduced prices which are now quoted, 
mixed Bessemer numbers being at 80s. nominal net f.o.b., and 
warrant iron sellers at 76s. net cash. There has been a 
clearance of 805 tons of warrant stocks during the week, and 
they now bulk at 10296 tons, the lowest pomt touched for 
at ‘any rate twenty years past. It is probable stocks will 
be further reduced in the early future, as one or two furnaces 
have gone out of blast, and makers have large orders 
in hand, which will occupy three to six months to complete. There 
is less business doing on foreign account. The American deman( 
is very quiet, but some large deliveries have yet to be made. (n 
continental account there is less doing, but makers have some large 
orders on hand for delivery during the winter and next spring. 
The home demand is fairly well maintained, but it depends largely 
for its volume on the steel trade, and that is a factor which, at 
the moment, cannot be fully determined on. There is a good de 
mand for special hematite iron, and good prices are being realised. 
The trade in spiegeleisen and ferro-manganese buiks well, and the 
demand for charcoal iron is as brisk as smelters can deal with. 


Steel. 

The steel trade of this districtis in an uncertain position 
The rail mills at Barrow are fully employed, but those in West 
Cumberland are on short time, and the demand is nothing like so 
brisk as it has been. Prices are slightly easier at £6 17s. 6d. for 
heavy sections net f.o.b. The trade in shipbuilding material is 
fairly well maintained, and heavy plates are at £7 10s, net cash. 
Merchant steel is very quiet, but a good trade has been done for 
some time in tin bars and steel sleepers. T'ae chilled iron trade is 





well supported with orders, 
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Shipbuilding and Engineering. 

The demand for new shipping tonnage is very quiet, but 
one or two small orders have recently come to hand, and builders 
are negotiating new business which is expected to mature later on. 
Engineers have at avy rate six to twelve months’ work\in front of 
them, alike in the marine and gun-mounting departments, Boiler- 
makers and iron, steel, and brassfounders are busy. 


Shipments and Coal. 

The exports of iron and steel from West Coast ports last 
week were 10,153 tons—iron 3402 tons and steel /6751,,tons—as 
compared with 22,324 tons in the same week of last year, a 
decrease of 12,121 tons. The aggrega‘e shipments to date have 
been 681,282 tons, as compared with 668,469 ‘tons in the 
corresponding period of last year, an increase of 62,813 tons. The 
coal trade is brisk, but the probability is that the higher prices 
now ruling will check the demand alike for coal and coke. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Trade Position. 

THE trade outlook here is still regarded with considerable 
uncertainty, but undoubtedly a more optimistic feeling prevails in 
responsible quarters. Matters have, in fact, taken a slight turn 
for the better ; the high prices obtaining for manufacturing fuel, 
and the idea that they may go higher still, having induced pur- 
chasers of manufactured steel and iron to place some of their 
orders instead of waiting for easier quotations. Orders are coming 
in better now than they have done for three months past, and the 
injuiries in the market ensure a continuance of present conditions 
until quite the end of this year. The coal trade is firm, though 
not so strong as buoyant reports in many quarters would seem to 
indicate, and the present weather will call a check to the house 
coal business. The lighter trades in the city are better employed 
than they have been for some years. 


The Pig Iron Market. 

After the slight set-back in Lincolnshire No. 3 foundry a 
fortnight ago, prices for local pig iron have been steady, and, if 
anything, the tendency is rather firmer. Forge iron has been in 
great request, and Derbyshire producers are asking higher figures, 
though local buyers so far have not conceded them. Sheffield 
manufacturers regard with satisfaction the easier tone of the hema- 
tite market. During the whole course of the present trade boom 
steel makers have been considerably handicapped by the abnormal 
prices of hematite and other raw materials used in the special 
manufactures, and, as shown by the reports of purely engineering 
companies, their profits have been seriously curtailed. In normal 
times hematite commands about 10s, per ton more than Lincoln- 
shire iron, but for the past twelve months the difference has ranged 
from 22s, 6d. to 27s, per ton, so there is still room for a substantial 
fall. 


Railway Material. 

There seems no end to inquiries for railway rolling stock 
material, and notwithstanding the improved capacity of some of 
the leading works, there is urgent demand for their full output. 
Substantial orders from India and South America have proved the 
hackbone of trade for the past two years, and inquiries from these 
quarters are as plentiful as ever, particularly for axles, tires, and 
laminated springs. Carriage and wagon builders in this country 
are also buying very heavily, the placing of large orders for wagons 
with Midland builders having resulted in a considerable accession 
of work here. The railway companies, so far, are not buying 
extensively, but some orders for steel rails have been placed with 
two local firms, 


Admiralty Work. 

Admiralty work has been scarce of late, but the outlook 
is brightening. The failure of the Hague Conference to come to 
any decision respecting limitation of armaments results, of course, 
in the building of all of the three armoured ships in the Navy 
Estimates for the current year, and local firms are expecting early 
next month the invitation to tender for the one battleship which is 
to go out to contract. The orders for the gun-mountings for all 
three ships are said to be practically decided, but no authorita 
tive information is available yet. Specifications will also shortly 
be out for the turbine machinery for the three ships, and, 
owing to the scarcity of high-class work with the principal firms 
now, very keen competition is anticipated. The armour-plate 
bill will also be heavy when it comes along, and Sheffield, as 
usual, will get three-fifths of the work given out. 


Files. 


The manufacture of files in Sheffield has shown brisk- 
ness for a considerable time, but discounts have all along 
remained unaltered. In view of the continuance of the high cost 
of materials, however, a movement is on foot with a view to a 
revision of the discount list, and an announcement of a reduction 
in the discounts allowed is shortly anticipated. 


The. Coal |Trade. 


The event of the week in the coal trade is the surrender 
of the Midland Railway Company to the demands of some of the 
collieries in the matter of contract prices for locomotive fuel. The 
matter, however, has received some distortion at the hands of 
partly-informed newspaper correspondents, and it is therefore 
advisable fully to explain what has been done. Most of the chief 
railway companies at the beginning of April last year fixed up a 
Jarge number of their contracts with the collieries for a period 
of fifteen months, with the result that their arrangements 
terminated at the end of June last. It is erroneous to sup- 
pose, however, that all the contracts expire at this date, 
for the companies so arrange their buying that they have 
always some supplies running. About four months: ago coal- 
owners in South Yorkshire, North Derbyshire, and North Notts 
were invited to tender for twelve months’ supplies to the Midland. 
(sreat Central, Great Northern, Great Eastern, and the Lancashire 
and Yorkshire Companies. The South Yorkshire collieries sent in 
their tenders on a uniform basis of 12s. per ton, and North Derby- 
shire and North Notts at 11s. per ton, aud the railways declined to 
treat on these terms. Since then pourparlers have taken place 
once or twice, but without result, and the railways have kept 
themselves going by purchases in the open market, chietly of 
Derbyshire qualities, which they secured at pric+s ranging from 
102, to 10s, 9d. per ton. Now, without approaching the South 
Yorkshire collieries, the Midland Company has entered into 
agreements with Derbyshire collieries for supplies at lls. per ton 
for twelve months, but it is not to be inferred that it has com- 
pletely covered its requirements; indeed, we understand that 
old arrangements with the Derbyshire pits have not been fully 
renewed, and there is still time for the usual contracts to go to 
South Yorkshire. The latter pits are quite indifferent, so strong 
is the general demand for steam coal, and there is little doubt but 
that a fair proportion of the orders will still be placed there. The 
Great Central Company, as we announced a fortnight ago, has 
oe half of its requirements front one of the largest South 
Yorkshire collieries, but the price has not been disclosed. The 
colliery referred to has always on hand a considerable stock of 
steam coal, and the difficulty of transportation to the shipping 
ports has made such a deal as that mentioned possible. 











NORTH OF ENGLAND. 
(From our own Oorrespondent.) 
Cleveland Pig Iron. 


THE market has been dull and disappointing this week, 
and anything but what might be expected at this season of the 
year. There is quite a lull in buying, and gooJ deliveries and 
falling stocks have not the least influence for good. It might have 
been thought that the Board of Trade returns would have served 
to remove the pessimistic views that some traders are beginning to 
entertain, but that has not been the case, and prices of pig iron 
ere very unsettled. Consum rs hold off from buying in the belief 
that they will be able to purchase or more favourable terms when 
they need the iron. It is not often that one sees so little doing in 
September. Probably the reports that are given just now about 
the position and prospects of local shipbuilding have tended to 
weaken the market. Cleveland warrants have dropped to 54s, 5d, 
per ton cash buyers, the lowest figure that bas ruled since the 
middle of April. No 3 €leveland pig iron is nominally at 55s. per 
ton, but producers will not sell at such a figure. No.1 is at 6ls., 
No. 4 foundry at 54s, 6d., and No. 4 forge at 54s. 3d., and the 
last is rather scarce again. 


Hematite Pig Iron. 

The stiffness in prices of East Coast hematite pig iron 
which was reported for weeks, and indeed months, is disappearing, 
and quotations are moving down slowly but steadily, and 
consumers will not buy for delivery much ahead. Hand-to-mouth 
buying appears to satisfy them, for now the longer they wait the 
less it is probable they will have to pay for their iron. So far, 
makers are well off for contracts, and all they produce goes into 
consumption ; there is no stock accumulating either in makers’ 
hands or in Counal’s ; but prices are weakened by the competition 
of second hands, and mixed numbers, which a month ago were at 
81s, 6d., and which had been the figure for a long time, can now 
be had at 79s. 6d., and even 793. is not refused. West Coast 
producers are becoming strong competitors again. Rub‘o ore has 
been reduced to 20s. 6d. per ton c.i.f. Middlesbrough, which is to 
the advantage of makers; but against this is to be put the 
substantial increase in the cost of coke. 


The Supply of Ironstone. 

The fact is well known that the tonnage of ironstone 
which is being raised in Cleveland, though it is the largest that has 
ever been reported, is not equal to the requirements, and 
this was one of the reasons given by the employers when they 
refused to grant the request of the men to close the mines on 
August bank holiday. It has been nevessary to bring a good 
quantity of ironstone from Northamptonshire to this district, owing 
to this shortage of local stone. Mines which had been abandoned 
have been reopened, makers being ansious to get stone which a 
few years ago they would not look at. Messrs. Bolekow, Vaughan 
and Co, have decided to reopen the Belmont lronstone Mines, near 
Guisborough, which have been closed for many years. They were 
well-known mines at one time ; in fact, almost the most important 
in Cleveland. 


Stock of Pig Iron. 

Makers’ stocks of Cleveland pig iron are almost nil, and 
Connal’s stock has begun again to decline rather quickly, but in 
the first five days of the month the decrease was small. The 
stock held by Connal’s on 11th was 176,940 tons, a decrease this 
month of 928] tons. The stock consisted of 168,043 tons of No. 3, 
and 8897 tons of No. 4 foundry. No other iron is at present 
lodged in the public stores. It is considered certain that there 
will be heavy withdrawals from the public store during the autumn 
season. 


Pig Iron Shipments. 

The figures of the exports of pig iron this month 
from the Cleveland district are disappointing. They should 
be very good at this season of the year, but, as a matter 
of fact, are the smallest that have been reported since 
January. But traders are confident that the autumn 
deliveries will be large, for the orders booked from continental 
buyers are unusually numerous. Up to the 11th inst. the ship- 
ments reached 37,391 tons, as compared with 40,633 tons last 
month, 41,407 tons in September, 1906, and 31,573 tons in 
September, 1905. 


Manufactured Iron and Steel. 

Not for a long time has there been so little buying as is 
reported at the present time. Consumers are in no hurry to pur- 
chase, as they expect prices to decline, and thus they are likely to 
be the gainers by waiting. So far producers have not been snort 
of orders or specifications, and thus have kept their quotations up, 
but prospects are not good, especially in the shipbuilding industry, 
and that must have a detrimental influence on the plate and angle 
business. The shipbuilders cannot very well see their way to give 
such prices as are being, and have for some months been, quoted 
for materials, and they cannot bring their prices down to figures 
which will tempt shipowners. Steel ship plates are £7 10s.; steel 
boiler plates at £8 10s.; iron ship plates, £7 153.; steel ship angles, 
£7 2s. 6d.; packing iron, £6 15s.; iron ship rivets, £8 17s. 6d.; 
steel joists, £6 17s. 6d.; common iron bars, £8 ; best bars, £8 10s. ; 
steel hoops, £7 17s. 6d., all less 24 per cent. f.o.t. Heavy steel 
rails are at £6 12s. 6d. net f.o.b., but purchases might be made at 
half-a-crown less than that. 


Shipbuilding and Engineering. 

There can be no question that the tendency in the ship- 
building industry is less favourable, and a good many of those 
engaged in it are pessimistic. It is years since there was so little 
being done in the shape of new work, and one can quite understand 
why shipowners are slow about ordering more vessels. Investors 
will not put any more of their money in shipping when they, as a 
rule, cannot get any interest on what is already embarked in ship- 
ping ; many of the steamers are being runat a loss, The situation cer- 
tainly is not good, with rates of freight so generally unsatisfactory 
and the cost of working increasing on account of the dearness of 
bunker coals. Iron and steel are comparatively dear, and the 
manufacturers thereof do not make it possible by reducing quota- 
tions for shipbuilders to tempt shipowners by asking more 
tempting prices. The outlook for shipbuilders, it must be con- 
fessed, is gloomy, and that trade in this branch is going 
back is evident from the fact that at several of the yards men are 
being paid off, and one yard on the Wear has been closed altogether. 
The general impression seems to be that the coming winter will be 
a slack time at the shipyards, The falling off is most pronounced 
in the orders for tramp steamers, and this district suffers more 
than other centres on that account, because the yards here make a 
speciality of building this class of vessel. The Wear seems to be 
feeling the depression more than the Tees or the Hartlepools, but 
the situation there is not so black as it is painted by local reports. 
It is not believed that ‘‘the work in hand at Sunderland will be 
finished by the end of the year, when the yards must all close 
unless fresh orders dre forthcoming.” Still the position is far from 
encouraging, and already there is a considerable number of berths 
unoccupied in the district. 


Coal and Coke. 

The boom in the coal trade shows not the least indication 
of abating ; the demand is in excess of the supply, and it is difficult 
to deliver all the coal to consumers abroad, not, however, because 
enough coalcannot be raised, but because there are not enough 
steamers offering to carry it. In .cc there is thi 








like a boom in the shipping trade and rates of freights have gone up. 


The reason for the scarcity of vessels appears to be the locking up 
of boats at Antwerp by the labour disturbances there, and besides 
this, there are strikes at other ports on the Continent which delay 
the arrival of vessels that are chartered. Shipowners who have 
steamers available have put up their rates. The tonnage of 
steamers offering is a good deal below market requirements. The 
demand from abroad for gas coals is phenomenaily good, and the 
price of best qualities has gone up to 15s. 9d. per ton f.o.b., while 
seconds are at 14s, 9d. Durham unscreened bunker coals are at 
14s, 3d. per ton, which is an almost prohibitive price for owners of 
steamers. Coking coal is up to 143, 6d. per ton, and on that 
account the price of farnace coke has been raised to 223. 6d. per 
ton, delivered at the Middlesbrough works. This is relatively 
much dearer than Cleveland pig iron. The maker of the latter, 
when he is getting only 55s. per ton for his No. 3, expects to get 
his coke at 18s. 6d. per ton delivered, instead of which he has to 
pay 4s. per ton more than that. The present price of coke is | 
equivalent to a quotation of 67s. 6d. for No. 3 Cleveland pig iron, 
or 12s. 6d. more than can now be got for it. Higher prices 
now rule for coke than have been known since 1900. 








NOTES FROM SCOTLAND. 
(from our own Correspondent.) 
General Condition of Trade. 

Ir may be gathered from inquiries among manufacturers 
that the business outlook is not quite so cheerful as could be 
desired. There are in most instances orders in band that keep 
works going for the present, but it has become less easy to arrange 
future business on a satisfactory basis. La:t month’s shipbuilding 
contracts are, indeed, on a scale rather better than the average, 
but there does not now appear to be a great deal of new work on 
offer, and it is certain that negotiations involve a good amount of 
difficulty owing to the altering conditions of the iron market. 


The Advance in Fuel. 

The absorbing topic in trade circles is the rise in the cost 
of coal, and this is not surprising, as all industries are being 
adversely affected. The increases in coal prices that have taken 
place in the past few months have had already a serious effect on 
the earnings of industrial concerns. The coal bills of the railways 
have risen to an extraordinary extent, and must go up still further. 
The chairman of the Steel Company of Scotland states that, while 
in the past year the realised prices from their sales of manufac- 
tured goods had risen 12 per cent., the cost of pig iron had 
gone up 14, and that of coal no less than 29 per cent. He 
admitted that in the increased prices now taking place the steel 
company would obtain partial relief frora its own collieries, but he 
added that, in his judgment. there was not an industry in the 
country that could be assured of a permanent demand for its 
present output if the cost of its production was to be so gravely 
enhanced as it was now by the present advance in the price of coal. 
‘hese views are generally endorsed by business men, 


Proposal to Curtail the Pig Iron Output. 

The probability of the present output of pig iron being 
curtailed, owing to the advance in the price of coal, is being dis-- 
cussed in iron circles. It is pointed out that formerly sucha policy 
was resorted to by ironmasters, who found it more profitable in a 
time of high coal prices to damp furnaces and sell their coal in the 
open market than to use it in making pigiron. The carrying of 
such a proposal into effect would depend very much on the con- 
dition of the ironmasters’ books, and the urgency or otherwise of 
deliveries under current contracts. Tnat they are fairly well sup- 
plied with orders might be inferred by the steadiness of prices of 
the special brands of makers’ iron at a time when considerable 
weakness has appeared in the warrant market. There are at 
present 90 furnaces in blast in Scotland, compared with 89 at this 
time last year, and of the total 44 are making hematite, 40 ordinary, 
and 6 basic iron. One furnace was shifted from hematite to 
ordinary pig iron in the past week. 


The Warrant Market. 

The warrant market has been «juiet, although it has shown 
on soine days a tendency to recover some of the rather heavy 
decline which took place in prices last week. That decline was 
attributed to bear operations, and the improvement is said to be 
the result of speculative purchases to cover over-sales. However 
this may be, it is evident that, as far as regular warrants in circu- 
lation are conceraed, there is not so much scope as usual for the 
business of the speculator. Business has been done this week in 
Cleveland warrants from 543. 9d. to 55s. 1d. cash, 54s. 9d. to 54s. 7d. 
one month, and at 54s, 6d. fordelivery in three months. Cumber- 
land hematite warrants are at 753. 6d., and Scotch warrants 
nominally 633. 9d. per ton. 


Prices of Scotch Makers’ Iron. 

The values of Scotch makers’ pig iron have up to the 
time of writing been well maintained. G.M.B., No. 1, is quoted 
at Glasgow 703.; No. 3, 67s.; Govan and Monkland, Nos. 1, 70s. 6d.; 
Nos. 3, 67s. 6d.; Carnbroe, No.1, 723.; No. 3, 67s.; Clyde, No. 1, 
733. 6d.; No. 3, 68s. 6d.; Gartsherrie, No. 1, 74s. ; No. 3, 69s.; 
Calder, Ne. 1, 76s., No. 3, 71s. 6d. ; Summmerlee, No. 1, 78s.; 
No. 3, 71s. 6d.; Langloan, No. 1, 78s.; No. 3, 74s.; Coltness, No. 1, 
903. ; No. 3, 74s.; Glengarnock, at Ardrossan, No. 1, 75s.; No. 3, 
70s. ; Eglinton, at Ardrossan or Troon, No. 1, 69s.; No. 3, 66s.; 
Dalmellington, at Ayr, No. 1, 7ls.; No. 3, 66s. ; Shotts, at Leitb, 
No. 1, 76s. 6d.; No. 3, 71s. 6d.; Carron, at Grangemouth, No. 1, 
80s.; No. 3, 72s. per ton. Merchants quote Scotch hematite 80s. 
for delivery at the West of Scotland steel works, 


Stocks and Shipments of Pig Iron. 

The stock of pig iron in Glasgow warrant stores has been 
reduced by 220 tons, and now amounts to only 1743 tons, com- 
pared with 17,265 tons at this time last year. It will thus be seen 
that the quantity of Scotch iron under warrant is remarkably 
small, and threatens to be extinguished altogether, unless depressed 
prices should induce speculators to store iron for future use. The 
shipments of pig iron from Scottish ports in the past week 
amounted to 6783 tons, compared with 3312 in the corresponding 
week of last year. No iron was sent to the United States, but 
there was despatched to Canada 1035 tons, South America 185, 
India 190, Australia 232, France 70, Germany 240, Holland 318, 
Belgium 65, Spain and Portugal 90, China and Japan 47, other 
countries 485, the coastwise shipments being 3786 tons, compared 
with 3312 in the corresponding week of 1906. The imports of 
Cleveland pig iren at Grangemouth have been 7853 tons, a decrease 
of 2529 tons compared with the preceding week, and the increase 
in the year to date is now more than wiped out. leaving a small 
decrease of 375 tons, the total imports being 355,22 tons. 


Finished Iron and Steel. 

The amount of new business in these branches lias been 
restricted by the adverse conditions under which it is uow 
arranged. ‘I'here is additional and more severe competition tv 
encounter, and it is feared that this may increase rather than 
diminish, while the further advance in the price of coal adds to 
the costs of production, which were formerly too high. It was 
confidently stated last week that the steel makers were prepared 
to ignore competition and restrict the output of material 
by closing one of the works fora time. The name of thé works 
even was given, although I advisedly abstained from mentioning 
it. I now find that this reticence is well justified by an official 
denial, which states that there is no intention to close the works 
in question. It is a serious matter at any time to close a works of 





such a description, and the carrying out of so drastic a step would 
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undoubtedly be preceded by every possible effort to render it 
unnecessary. It is stated that there are indications of some 
improvement in the demand for shipbuilding steel. The makers 
of tinished iron have good foreign orders in course of execution, 
while the home demand is rather quiet. 


The Coal Trade. 

The skipments of coal from Scottish ports in the past week 
amounted to 320,581 tons, against 326,394 in the preceding week, 
and 283,345 in the corresponding week of 1906. The increase in 
shipments during the past eight months has been 647,312 tons. It 
will be seen that this 1s only about two weeks’ shipments at the 
current rate, and that it certainly does not justify the statements 
that have been made in some quarters about a great expansion in 
the export trade. It would not be surprising if the latest advances 
in price tended to reduce the business in shipping coal. At Glasgow 
Harbour steam coal is quoted 14s, 3d. to 15s., ell 14s, to 14s. 6d., 
and splint 15s, per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Coal Shipments from South Wales. 


THE quantity of coal shipped from the Welsh ports last 
week amounted to 456,981 tons, an increase of 43,584 tons on the 
ee week of last year. Cardiff shipped 311,726 tons of 
coal, River Plate taking 31,000, Genoa 30,000, and Port Said 
27,500; also 2883 coke and 10,500 fuel, Vera Cruz taking 5000 tons 
fuel. Newport sbipped 64,522 tons of coal, River Plate taking 
9800 and Genoa 5700 tons. Swansea despatched 56,556 tons coal, 
Rouen taking 9000’ tons, Genoa 7000 ; also 14,400 tons of fuel, of 
which Genoa took 3400 tons. Port Talbot — 33,525 tons 
coal, Bordeaux taking 55C0 tons and Alexandria 5000 tons. 


State of the Coal Trade. 

A strong impression prevails at Cardiff that the highest 
point has been reached, but while on previous occasions, after a 
boom, some uncertainty has prevailed about the future, now coal- 
owners are tranquil, for they are well placed with contracts, and 
can afford to regard prompt business with tranquillity, certain of 
fair trade for many months ahead. This week there was evidence 
of a lull, and the Exchange showed this. Mid-week the comment 
was that quotations were irregular; best Admiraltys could be 
bought at 20s. 6d., and freely at 2ls., and it was clear that buyers 
were keeping aloof in expectation of lower prices, but if a slump 
was anticipated they were deceived. Best seconds showed stronger 
igns of change than tirst, and could be bought for as low as 
19s, 3d., and ordinary seconds were down to 18s. to,18s, 9d. The 
lull also affected Monmouthshire coal, and the old briskness had 
perceptibly passed. The following last issue of quotations on 
*Change will show this:—Best large steam coal, 20s. 64. to 2ls.; 
best seconds, 19s. to 19s. 6d.; ordinary, 183, to 18s. 9d.; drys, 18s. 
to 18s. 6d.; best nuts, 15s. 3d. to 15s. 6d.; secunds, 14s, 3d. to 
lds. 9d.; best peas, 13s, 9d. to 14s. 6d.; seconds, 13s. to 13s. 6d.; 
very best small steam, 12s, 9d. to 133.; best ordinaries, 12s, to 
12s. 6d.; seconds, 11s, 6d. to lls. 9d.; inferior sorts, 10s. 6d. to 
1ls.; best Monmouthshire black vein, 18s. 9d. to 19s.; ordinary 
Western Valleys, 18s. 6d. to 18s. 9d.; best Eastern Valleys, 16s. 3d. 
to 16s. 9d.; seconds and other sorts, 15s. 6d. to 15s. 9d. Bitu- 
minous coal: very best households, 21s, to 22s.; best ordinaries, 
19s. to 203.; No. 3 Rhondda, 21s.; brush, 16s. to 17s.; smalls, 
l4s.; No. 2 Rhondda, 15s. to 15s. 3d.; through, 13s. to 13s. 3d.; 
sraalls, 10s, to lls.; patent fuel, 193s. td. to 20s. Coke: furnace, 
20s, to 22s.; foundry, 24s. 6d. to 253.; special, 27s. 6d. to 303. 


Pitwood. 

Prices keep up well ; 22s, to 22s. 6d. are ordinary figures, 
and in one case 22s, Y¥d., and at Newport 23s. The quantity of 
French and Portuguese wood imported into the Welsh ports last 
week was roughly stated about 10,000 tons. 


Freights. 
Market steady ; Bay and coasting firm. Vessels held up at 
Aatwerp affect rates. 


The Anthracite Trade. 


At Swansea mid-week the general condition of the trade 
was much about the same ; supplies were not abundant, and the 
high figures prevailing were maintained, best malting touching 
29s. 6d. The following are the latest:—Best malting, 27s. to 
29s. 6d.; seconds, 26s. to 27s. Gd.; big vein, 243. 6d.; red vein, 
17s. to 18s,, machine-made cobbles, 24s. to 26s.; Paris and German 
nuts, 27s, to 28s.; machine-mads large peas, 15s. to 16s.; rubbly 
culm, 93. 6d. to 103.; duff, 63. to 6s, 6d. Other quotations are :— 
Best steam, 20s. to 2ls.; bunkers, 12s, 9d. to 13s. 9d.; small, 
10s, 6d, to 12s. 6d. No. 3 Rhondda, 193. 6d. to 203. 6d.; 
through, 14s. to 15s.; small, 123, to 14s. Patent fuel, 19s. 


Welsh Water for London. 

Ina journey through the Rhayader district, where the 
great watershed for Birmingham is situated, { found that out of 
ali the thousands who were employed for twelve years only 130 
men remain, and these will very likely be lessened. At one time 
over £2000 circulated fortnightly in wages, and the withdrawal of 
this has told seriously on the district. It was, in the opinion of Sir 
Alexander Binnie, that from this neighbourhood London would get 
its supply, and there is a rumour current this week that this is not 
abandoned. The watershed suggested impinges on the Towy, the 
Irvor, the Wye, and the Usk; but the matter is still one of 
theory, and I cannot learn of any more practical step than taking 
the rainfalls and the height of floods at certain seasons. London 
may be wealthy enough for any expenditure, but thedifference in the 
estimate of the property value of the Bala and the Radnorshire 
district must be very large, The latter, with its mineral springs, 
is of exceptional value. 


Tin-plate. 

A substantial shipment of 110,910 boxes of tin-plates took 
place last week, and 67,891 boxes were brought from works. 
Stoeks now total only 59,634 boxes. The importance of the 
industry is well shown by the state of things at one of the most 
important works, that of the Upper Forest and Worcester Tin- 
plate Works, Morristown. ‘The works stand on the front, with all 
latest appliances. There are six 40-ton Siemens steel-making 
furnaces, producing over 1850 tons of steel ingots weekly, and 
eighteen tin-plate mills, giving an output of 14,000 boxes of tin 
and black plates. ‘The electrical arrangements are very advanced, 
and fully 1700 hands are employed. There was a slight falling off 
in August shipments compared with corresponding month. 
Belgium, France, Portugal, and India have not been such good 
buyers, but Russia, Germany, and the United States maintain 
good totals. The trade is somewhat affected by the slightly 
lessened quotations. Out of the 4000 tons shipped from Swansea 
last week, New York took £000 tons; Swansea also shipped 1700 
black plates, principally to the Baltic. 


The Iron Ore Trade. 


The week just passed was somewhat conspicuous for its 
iron ore imports. Cardiff imported 4700 tons, Newport 9500, and 
Port Talbot 1600. This week large cargoes have come in from 
Bilbao. Carthagena and Almeria are also sending cargoes. 


Iron and Steel. 


Importations continue of pig iron from Barrow, and bars 
from Harrington and Workington. This week over 1000 tons 





came into Newport. Business was brisk generally last week, and 
furaaces and mills well employed. In all quarters furnace yields 
are large. At the Old Works, Dowlais, blowing engines are dis- 
pensed with, and two of the three powerful new engines erected 
to work the additional new plant are well utilised. The 
yield of pig iron at Baldwins, Swansea, continues large. Iron- 
masters are busy with heavy and light rails, short lengths, sleepers 
and miscellaneous goods, Ironmasters are affected by the price 
of coal, but the outlook is regarded as favourable. Among the 
shipments of late have been 16L0 tons of rails for Natal. The 
following were the quotations at the Natal Exchange, Swansea, 
this week :—Pig iron: Hematite, mixed numbers, 75s. 74d.; 
Middlesbrough, 54s, 104d.; Scotch, 63s. 9d.; Welsh hematite, 84s. 
Siemens and Bessemer bars, £6 ; heavy and light rails the same. 
Ore at Cardiff and Newport: Rubio, 19s. 9d. to 20s, 3d.; Almeria, 
19s. 6d. to 19s. 9d. A tine cargo of 2200 tons from Almeria came 
to Newport this week from Ebbw Vale, and pigfiron from Harting- 
ton and Ardrossan. Latest quotations, steel tin-plates, at Swan- 
sea :—Ordinary tin-plates: Bessemer, 14s. 6d.; Siemens, 14s. 6d. 
to lds. 74d. C.A. roofing sheets, £11 to £11 5s, per ton; big 
sheets for galvanising, £11 10s.; finished black plates, £11 to 
£11 5s.; galvanised sheets, 24 g., £1317s 6d. to £14; block tin, 
£168. Other quotations are :—Uopper, £71 23. 6d.; lead, £20 10s. ; 
spelter, £20 15s.; silver, 31,%;d. per oz. 


Th2 Miner,’ Federation. 


The scare about the non-unionists and probable strike 
may now be regarded as forgotten. Very few remain out of the 
union at present. It was stated at a meeting held this week, Mr. 
Abraham—‘‘ Mabon ’’—in the chair, that an increase between 
£11,000 and £12,000 had taken place in the funds. This quite 
contirms the statement made in this column that the complaint of 
non-payment was due more to the colliers’ reluctance to pay up 
than from dislike to join the Federation. 


The Holiday Season. 


With a return of fine weather, I am glad to notify a brisk 
retura on the railways. The Cambrian Railways are well favoured, 
but the season has been shortened by the unfavourable weather. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
Iron and Steel in Rheinland-Westphalia. 


ALL the reports that come in from the iron and allied 
industries state demand to have been regular, but rather quiet 
during the week, and with regard to the number of orders placed 
there is no denying the fact that much less work is given out now 
than in the last quarter. Some establishments, of course, are well 
supplied with contracts of previous date, and keep up a brisk 
activity in their different departments, but the tone all round must 
be stated to be slightly weakening, and reductions in prices are 
frequently reported. 1n the plate and sheet trade a languid and 
unremunerative sort of business is done, and prices are hardly 
covering the costs of production. The ‘* pure” mills are selling 
sheets at M. 145 p.t., while the mixed works take M. 5 p.t. less, 
and there is generally much underquoting going on. The bar trade, 
though dull on the whole, has been profiting to a slight degree by 
the negotiations that are carried on regarding the forming of a Bar 
Convention, which has tended to maintain prices. There appears 
to be but little hope, however, that a syndicate will be formed ; 
the underquoting among the bar mills would in that case increase, 
and would prove most detrimental to the smaller establishments. 
Present quotations for bars vary between M. 135 p.t. and M. 137°E0 
p.t. A satisfactory sort of business is reported to be doing in pipes 
of every descrip:iun. The German Steel Convention is reported 
to have received rail orders of considerable weight for foreign con- 
sumption at prices thatare M. 20 p.t. higher than those granted by 
the Prussian State Kail ways. 


The Siegerland Iron Trade. 

Symptoms of a weakening tendency can be noticed, 
consumption in many departments having decreased perceptibly. 
In plates aad sheets, for instance, both inland and foreign 
demand have shown a falling off, and other branches likewise 
report the number of orders received to be getting smaller. 


The Output of Pig Iron in Germany. 


During the month of July the production of pig iron in 
Germany, including Luxemburg, is officially stated to have been 
1,113,966 t., against 1,054,147 t. in the same month the year before, 
and against 1,044,336 t. in June of present year. Regarding the 
different sorts of pig iron, output was as follows:—Foundry pig, 
173,649 t., against 175,906 t. in July, 1906; Bessemer, 41,881 t., 
against 38.204. ; basic, 739,884t., against 683,469 t. ; steel and spiegel- 
eisen, 92,216 t., against 78,707 t.; and forge pig, 66,336 t., against 
77,861 t. Home consumption in pig iron amounted to 1,120,000 t. 
this year. 


Coal ana Coke in Germany. 

Consumption is very strong, both in Silesia and in Rhein- 
land-Westphalia, Owing to the exceptionally good demand for 
all sorts of fuel during the past months, next to no stocks have 
been formed, but the sudden strikes at two Silesian ports have 
taught coalowners the danger of a want of stocks in case of a 
general strike, so now all the pits are raising their stocks as quickly 
as possible, and’ large lots are retained for that purpose, to the 
great dissatisfaction of consumers. From the lst of September 
of the present year the brown coal works of Central Germa:.y have 
raised the prices for briquettes M. 2 p.t. till end of March, 1908. 
Coke remains well inquired for, and consumption in August was 
rather higher than expected, being only 15,000 t. less than in July 
of present year, when deliveries reached the exceptionally high 
figures of 1,174,588 t. Denmark is expected to continue healthy 
till end of present year ; stocks are low. 


Fair Reports from Austria-Hungary. 

In all the principal departments employment and demand 
have continued satisfactory, and considerable firmness is reported 
in quotations. Supplies have been scarce in many instances, and 
long terms of delivery are the order of the day, especially in 
Hungary. Coal is briskly called for, and the ports can hardly 
supply all that is wanted, because, owing to troubles among the 
coiners in the Ostrau-Karwin district output has been reduced 
rather than raised. Official quotations are the same as before. 


Steadiness in the French Iron Trade. 

Consumers are a trifle slow in placing fresh orders, but 
the mills and forges are working regularly, and have their order 
books well filled. The general tone of the French iron and steel 
trade is quiet but firm, and prospects are considered favourable. 
The same may be said of the French coal market, 


The Iron Market in Belgium. 

On the whole, ironmasters in Belgium are doing a quiet 
business. Some branches are well occupied, and have good pro- 
spects too. The railway and engineering trades, for instance, are 
actively employed, and are looking forward to a busy time, because 
some heavy orders are pending. A contract for 300 locomotives of 
different types for the State Railways, which are worth 32 million 
francs, will soon be placed, and the Railway Minister is reported to 
have resolved to favour onlyinland shops witk the contract. Further 
orders are holding out, one for passenger and load cars worth 
15 million francs, and another order for coal and load cars worth 21 
million francs. The total worth of the orders that are holding out 
amounts to 75 million francs. The tendency of the Belgian coal 





On the 10th and 17th of September the 
annual tenderings for the supply of 600,000 t. to 750,000 t. coal 
for the Belgian State Railways will take place. The export of 
ee during the first seven months of present year Tove a 
slight decrease. 


market is strong. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, September 12th, 

THE indepeudent structural mills report an increase in sales for 
the first eight months of this year, while the American Bridge 
Company reports slight falling off. August business of this com- 
pany foots up 53,000 tons. The approaches to the Blackwell 

sland Bridge will take 5000 tons. Recently 5000 tons of billets were 

purchased abroad, to be rolled here forexport. Considerable rail. 
way material was started last week for Dalny for Manchurian raij- 
ways. The Baltimore and Ohio has spoken for 75,000 tons rails, 
and the Norfolk and Western is in the market for rails and 
bridge material, and material for its projected shopsat Portsmouth, 
Ohio. ‘The New York Central has ordered a 100-ton crane for one 
of its shops. Railroad shop requirements are improving, despite 
former rumours indicating general curtailment. A contract wil] 
soon be awarded for the construction of the Ashotan Reservoir 
work, a detail of the future water supply of New York. There 
were two bids—one for 12,800,000 dols., and another for 
12,669,775 dols, 

A large hydro-electric plant is to be constructed, and it will call 
for a great deal of machinery. The Dominion Steel Car Company, 
of Canada, will also be in the market for large quantiues of 
material. The plant is to be erected at Montreal, and the main 
building will be 600ft. by 150ft. The steel industry is somewhat 
quiet atter an active summer. There is a general disposition to 
await developments ; but, while there may be a little waiting, an 
enormous amount of business is bound to come. There are 
evidences enough to satisfy the most doubtful. 

Engineering plants are working full time, but several of the 
greater concerns are not booking much winter business. There is 
enough work in sight for full employment. The decline in. the 
price of pig iron has had no effect yet on tin ry Copper is 
dull and weak. Independents up to to-day sold at 12}, and for 
electrolytic. The efforts of some large holders to unload threatens 
further weakness. Sheet ziacis dull. Lead is quiet at 5-05; 
St. Louis, 4-89. Spelter has further weakened 5-45. Tinis weak, 
only small lots are selling. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are informed that Messrs. Swan, Hunter and Wigham 
Richardson have been awarded the Grand Prix for their exhibit of 
models at the Bordeaux International Exhibition. 

WE are informed that Mr. G. R. Callander, late of the Metro- 
politan Electric Supply Company, Limited, of London, has now 
joined the London staff of the Stirling Boiler Company, Limited, 
at 25, Victoria-street, Westminster. 

WE are informed that Mr. C. P. and H. C. Sparks bave taken 
offices at 49 and 51, Moorgate-court, Moorgate-street, E.C., and 
that they propose to carry on there the business of consulting 
engineers under the style of ‘‘ Charles P. Sparks,” 

WE are asked to state that Mr. F. H. Preece. A.M.I.E.E., of 
27, Clement’s-lane, has been appointed representative for London 
and Southern district for Messrs. Mavor and Coulson, Limited, 
of Glasgow, manufacturers of dynamos, motors, and electrical 
plant. 

Mr. JosEPpH HAMBLET has now resigned his connection with the 
firm ot Hamblet’s Blue Brick Co., of West Bromwich, with which 
he has been connected as proprietor, managing director, and chair- 
man forthe last forty years, All personal communications should 
be addressed to Mr. Joseph Hamblet, at Eagle Works, West 
Bromwich. 

THE CHRISTCHURCH EXHIBITION.—The British Westinghouse 
Electric and Manufacturing Company, Limited, has been informed 
by its agents, Messrs. Turnbull and Jones, Limited, Christchurch, 
New Zealand, that it has been awarded at the Christchurch Exhi- 
bition one gold medal for the best 25 brake horse-power gas engine 
in the show, and a second gold medal for the best general elec- 
trical exhibit. 








ContTracts.—We are informed that the Admiralty have accepted 
tbe tender of Messrs. Johnson and Phillips, Limited, for the supply 
and laying of feeder and distributor cables, boxes, &c., for supply 
to the Royal Naval Barracks at Portsmouth ; also that the Bir- 
mingham ‘l'ame and Rea District Drainage Board have accepted 
the same firm’s tender for the supplying and erection of motors, 
pumps, high-tension switch gear, cables, &c.; and that the Garden 
City Company, of Letchworth, have placed an order with the same 
firm for cables and troughing, &c., for extension to the existing 
network, 

THe RatLway Coat ContTracts.—It is many years since a 
week has passed of such remarkable moment to the Yorkshire 
and Derbyshire steam coal trade as the present one. On the one 
hand it is announced that the Midland Railway Company, 
who with others withheld their contracts at the end of June last, 
have placed them with collieries in North Derbyshire, Erewash, 
and Leek Valley districts atthe quoted price of 11s. per ton. It was 
stated some time ago, with{an air of official inspiration, that the com- 
pany was able to purchase as much coal as it required in the open 
market in Derbyshire and Notts at reasonable rates. It now 
appears that fifteen months ago last June the railway companies 
contracted for coal in the districts named at 7s. 9d. to 8s. per ton, 
as against 8s, 6d. in South Yorkshire. The Midland coalowners, 
who, it is stated, have acted with Yorkshire proprietors, this year 
asked lls. per ton, and in return were offered 103., which was 
refused. It is understood that the Great Central and Great 
Northern Railway Companies have not yet provided the coal they 
require, and much speculation exists as to what they willdo in a 
rising market when miners will make another 5 per cent. 
advance next week, 

THE CiypE TrusT AND ELEctRiciTy.—The new repair works of 
the Clyde Trust, now well under way, at Renfrew, and officially 
inspected by the Trustees recently—as noted in last week's im- 
pression—are to be supplied with electricity for power as well as 
lighting purposes by the Clyde Valley Electric Supply Company, 
at Yoker, a little further down on the opposite side of the river. 
The cables conveying the current from the north to the south 
side of the river are in a channel sunk so deep that it is not likel; 
ever to be interfered with by ordinary dredging. Other method 
of power and lighting, it is understood, were fully considered, but 
the relative cost, both as regards initial outlay and maintenance, 
was in favour of electricity. At the new ‘‘ Rothesay” or Clyde- 
bank Dock of the Trust, below Yoker, the electricity required is 
mostly, if not entirely, generated in the Trust’s own power-house 
there. When this dock is in full working order, and the Trustees’ 
repair workshops, and other works now in hand, are completed, 
the Clyde Trust will have an electric plant second to none among 
dock authorities inthe kingdom. The Clyde, Valley Supply Com- 
pany, it is of interest to add, is supplying all the current for the 
new works of Yarrow and Company, at Scotstoun, a bia’ of a 
mile distant, as well as for the ager’ d completed shipbuilding 
works of Napier and Miller, at Old Kilpatrick, 24 miles further 
down the-river, and to some extent for the large Dalmuir Works of 
Beardmore and Company, where there is a large installation of 
gas-engine driven generating plant, working with producer gas, om 
the Mond-Duff system. 
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Selected and Abridged by JAMES D. ROOTS, M.I.Mech. EZ. 


When an invention is communicated from abroad the name and address of 
the Communicator is prunted in italics. 
When the tis not illustrated the Sp is without drawings. 
Copies of Specifications may be obtained at the Patent-Ofice Sale Branch, 25, 

Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
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The first date given is the date of application ; the second date at the end 
the abridgment is the date of the advertisement of the upl 
specification. . ; 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 


Patent-Office of opposition to the grant of a Patent, 
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INTERNAL COMBUSTION ENGINES. 


29,093. October 6th, 1906.—ComBINED MEANS For UsE IN Con- 
TROLLING THE SUPPLY OF COMBUSTIBLE MIXTURE TO AN 
INTERNAL COMBUSTION ENGINE AND ADMITTING AIR THERETO 
WHEN THE MIXTURE HAS BEEN CUT OFF BY THE CONTROL 
DevicE, William W. Stanton, 93. Gloucester-road, Kensington, 
London, and Pascoe H. Tiddy, The Nook, St. Leonard’s-road, 
Surbiton, Surrey. 

This invention has for its object means for use in controlling the 
supply of combustible mixture to an internal combustion engine 
and admitting air thereto when the mixture bas been cut off by the 
control device. The drawing is a sectional elevation ; a is a pipe 

leading from the carburetter through which the combustible mix- 

ture is supplied to the internal combustion engine. This pipe 

opens into a chamber or casing 4, which is itself open at the top to 

the atmosphere and communicates through a circular hole ¢ with a 

pipe ¢ leading to the combustion chamber of the engine. In the 

casing } is a piston valve e, which is provided with perforations f 

at the bottcm and rests in the closed position upon a seating g at 

the bottom of the casing b. The piston valve is provided with a 

secondary valve 1, which comprises a disc of sufficient size to pass 
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through the aperture ¢ at the bottom of the casing /, and has a 
stem £ working through a suitable bearing at the bottom of the 
piston valve ¢; mis a spring which is attached at one end to the 
stem / and at the other toacord » passing over a pulley p pro- 
vided on a bracket 7 attached to the top of the casing ). In the 
normal position when the engine is working freely the piston 
valve ¢ would be drawn up in the casing » sufficiently to allow a 
free passage for the explosive mixture from the pipe a to the pipe d ; 
in this position it will be evident that the valve / is drawn up 
against the forward face of the piston valve ¢ so that the perfora- 
tions f are closed, and consequently no air can obtain access to the 
pipe / through the said piston valve «. When it is required to 
decrease or cut off the supply of combustible mixture to the engine 
it is simply necessary to partially lower the piston valve or, in the 
case of entirely cutting off the mixture, to entirely lower the said 
valve ¢ on to itsseating y. If the cord n is free to relax the suction 
of the engine will open the valve / and the air will be drawn 
through the perforations f into the engine until the cord x is again 
pulled. A ngust 14th, 1907. 


29,343. December 24th, 1906.—IMPROVEMENTS IN VAPORISERS FOR 
INTERNAL COMBUSTION ENGINES, Thomas Greves, 20, Old- 
square, Warwick. 

This improvement consists of means for preventing the over- 
heating and regulating the temperature of a particular type of 
vaporiser for internal combustion engines using a hydrocarbon 
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vacuum tubes or electrodes or their equivalents metal plates which 
are attached to the secondary wires of the induction coil. 


the vaporiser. The vaporiser has ribs formed around it which are 
not quite in contact with the water jacket when cold, and thus 
allow the vaporiser to be heated all through when starting the 
engine, as when a lamp is applied to the exposed end of the 
vaporiser which is not covered by the water jacket the heat is com- 
municated to the covered part, which does not quite come in contact 
with the cold walls of the water jacket ; when the engine has been 
running for some time and the vaporiser becomes excessively hot it 
expands, and causes the outer surfare to come into contact with 
the cold walls of the water jacket. There are two figures. Fig. 1 
is a sectional plan showing the water jacket and vaporiser. A is 
the engine cylinder, B is the water jacket, C is the vaporiser 
which is in direct contact with the water jacket at D only, and the 
ribs E formed around the vaporiser spigot are not touching the 
water jacket when the vaporiser is cold. F isthe flange by which 
the vaporiser is bolted to the water jacket. A joint is made at D. 
When the vaporiser becomes tco hot it expands, and canses the 
ribs E to come in contact with the inner walls of the water jacket 
B,— August 14th, 1907. 


RAILWAYS AND TRAMWAYS. 


21,468, September 28th, 1906.—ImMPROVEMENTS IN CLAMPS FOR 
ATTACHING ANCHOR WIRES OR STRAIN WIRES TO ELECTRIC 
TROLLEY WIRES AND IN THE CONSTRUCTION OF ANCHOR EARS 
FOR TROLLEY WiRES, Charles Mittelhausen, Urban District 
Council Tramway Car Sheds, Bexley Heath, Electrical Engi- 
neer : and Brecknell, Munro and Rogers, Limited, Thrissell- 
street, Bristol, Electrical Engineers. 

The object of this invention is to provide an improved means 
for attaching anchor ears or strain ears to the trolley wire, par- 
ticularly in connection with grooved or Fig. 8 section trolley wire. 

Hitherto with such ears the frictional grip of the trolley wire. 

due to screwing up the clamping plate tightly, has been relied 

upon as sufficient to hold the trolley wire and get a strain upon 
it by means of the anchor wire or strain wire, or such ears have 
been soldered to the wire. A wedge is provided with a serrated 
edge engaging with the trolley wire on one side and lying back in 
the ear on an inclined plane on the other side. There are five 
figures. Fig. 1is a side elevation of the clamp with a portion 
removed to show tke internal construction, and is in the form of a 
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single anchor ear. A wedge / having serrations on its under edge 
is contained in the chamber 4! formed by a recess in each half of 
the clamp body a, so shaped that when the two halves are secured 
by the fixing screws the wedge » is held in position, but per- 
mitted to slide on the inclined plane /?. A hole /* is formed at 
the end of this recess or chamber, through which a punch or drift 
may be inserted and the wedge / driven down the inclined plane. 
With the fixing screws ¢ sufficiently slack, so that the clamp may 
be sprung apart and passed over and into the grooves of the 
trolley wire, the clamp is laid in the required position upon the 
wire. The wedge » being at or near the larger or deeper end of 
the recess }}, the fixing screws c are then tightened up and’the 
wedge |) may be driven down the inclined plane J? by means of a 
punch or drift inserted through the hole 2° when through the 
serrations on the under side it will grip the trolley wire and the 
straining wire being attached to the eye ¢ which is so situated in 
relation to the wedge ) that when the strain is applied the pull 
tends to force the wedge further down the inclined plane.— 
August 14th, 1907. 


ELECTRICAL APPARATUS. 


18,123. August 13th, 1906.—IMPROVEMENT IN THE METHOD OF 
AND APPARATUS FOR PropucING RapDIo ACTIVE EFFECTS, 
Howard Lacy, Kelvin, Camden-road, Carshalton, Surrey. 

This invention relates to the manufacture and use of an instru- 

ment designed for scientific research and other pract'cal uses, and 

consists essentially of an instrument whose coils are wound as in 
what is known as an induction coil or in similar instruments for 
transforming currents, in which there is substituted for the usual 
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such as paraffin as fuel. When internal combustion engines 
are fit with such vaporisers, they are” liable!'to become 
evehentnd when the engine is working at full load, and thus 


uce the power of the engine, but at the same time it is neces- 


an instrument, when arranged so as to be capable of giving very 
rapid and fine vibrations, otherwise called ‘‘currents,” renders 
attainable curious and ioteresting phenomena with metal plates 
fixed to the secondary terminals, and adapts the invention to 
many scientific and commercial uses. Such an apparatus for pro- 
ducing radio-active effects comprises an induction coil with a 
primary provided with a core and having the beginnings and end- 
ings of its different-sized wires brought and connected up to the 
main conductors according to the nature of the current acting 
upon the primary. There are four figures. Fig. 1 is a plan view 
of the apparatus, consisting of an induction coil a and its co-operat- 
ing parts, a condenser /, and an arrangement of diamagnetic and 
paramagnetic plates fg on the secondary termina:s. ‘I'he effects 
to be produced will take place in a space between two plates of 
metal, placed facing each other and connected up to the respec- 
tive secondary terminals of an induction coil. These two plates are 





“ary that no cold surface _is exposed to the oil when injected into 









one is of diamagnetic attributes and the other of paramagnetic 
attributes. Thus, a brass plate is attached to one secondary 
terminal and an iron plate attached to the other. The two 
plates may face each other at about 6in. apart. Now, if an 
ordinary lamp bulb or a small vacuum tube be held in the space 
between the plates, but not touching either plate, a brilliant 
phosphorescent light will appear. On removing the bulb s'owly 
from the space, the brilliancy of the glow decreases as the bulb is 
removed from an imaginary line drawn across from the centre of 
one plate to the centre of the opposite plate through the space, 
that is, supposing that the secondary wires have been attached to 
the centre of the back of each plate. When metal plates, attached 
to the secondary wires of an induction coil, are placed in a dark 
room, and sensitive plates. films, or papers, such as are used by 
photographers, are placed between them, the usual chemical 
changes are obtained as if the sensitive body had been exposed to 
the light, the period of time required depending on the construc- 
tion of the coil, the distance between the plates, and the rate of 
vibration. The vibratory currents produced from any alternating 
source, or such as are produced by an induction coil a, and capable 
of giving forth intense vibrations in the secondary wires / and ¢, 
which vibrations are conducted by wires } and ¢ to contact points 
d and z, which are held against the diamegnetic or high sensitive 
plate f and against the paramagnetic or minor sensitive plate 9 by 
insulated slides ¢, fastened to the back of both plates f and g ; 
these contact points ¢ and z are placed in a centre position. each 
on its own plate, when taking X-ray or Rintgen-ray effects, 
printing negatives, blue prints, or other prints on sensitive films or 
papers. These contact points d and < may be centralised on each 
plate fand g with relation to the size and position of the object /, 
the picture of which is desired to be taken. The surface of the 
plates f and g should be as large as, or larger than, the greatest 
surface of the object h, and where the surface of the said object x is 
large, the secondary wires ) and ¢ may each be divided soas to lead 
to a series of contact points d and z, located at equal distances on 
the back of the plates f and g, in order to get an equal distribution 
of the vibratory currents over the whole surface of each plate, care 
being taken that each subdivided point d on plate f is located 
directly opposite each subdivided point < on the plate g, in order 
to obtain uniformity of figure of the object 4 in the picture cn the 
film or sensitive paper 7. The process of taking Rintgen rays or 
X-ray effects of objects ic as follows :—From a source of high 
vibratory current, such as an induction coil a, the secondary wires 
} and care led to metal contact points ¢ and z, which are brought 
to press on the centre of the backs of each of the plates fand g. 
The object / is centrally placed between the plates f and g, and the 
negative plate, sensitive film, or paper ie centrally placed between 
the object 4 and the plate g. The vibratory current is maintained 
in operation until the sensitive film, negative, or paper i receives 
the impression of the object /, or its contents, as may be desired. 
Prints from photographs, negatives, blue prints from tracings, or 
other prints on sensitive paper are obtainable by this apparatus.— 
August 14th, 1907. 


GAS PRODUCERS. 


18,081. August 11th. 1906.—IMPROVEMENTS IN GAS PRODUCERS, 
Hugo Becker, 131, Osborne-road, Pontypool, and Oswald 
Greener, Fairwood Lodge, Griffithstown. 

This invention relates to improvements in gas producers of the 
kind wherein the coal or coke is charged into a body lined with 
fire-bricks and provided at its lower end with a grate on which the 
incandescent fuel rests, and through which air or air and steam 
is drawn or driven. ‘There are three figures. Fig. 1 is a sectional 
elevation of the gas producer ; a is the outer iron shell of cylin- 
drical shape and + is the water trough above which the said shell a 
is vertically arranged. the water in the trough / forming a seal for 
the lower end of the shell ; ¢ is the body of cylindrical shape which 
is within the shell a. This cylindrical body ¢ is open both at the 
top and bottom, and is suspended within the shell a by means of 
the flange ¢! at its upper end, which rests upon the shoulder d at 
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the upper part of the shell a; ¢ is the jacket which is provided 
around the body ¢, so as to form an annular water space or boiler 
€® around the body ¢, the jacket being closed at its lower end. The 
annular chamber or space ¢ is filled with water, the circulation of 
which is effected by means of the inlet and outlet pipes ¢ and 
respectively ; f is the annular space which is left between the 
jacket ¢ and the shell a, and which is fitted with the air inlets 99; 
h is the brick wall which hermetically closes the upper ends of the 
shell a and body ¢, and ¢ is the charging hopper for the fuel at the 
top of the said wall A, 7 being the lateral outlet for the gas 
generated. The fuel, which is charged in at the hopper 7 in the 
nsual manner, enters the metal body ¢ and rests upon the ashes, 
which are supported in the water trough b. The tire is maintained 
by air, which is blown or drawn into the annular space f within 
the external shell and passes into the lower end of the body ¢ and 
through the fuel thereof. The heat of the incandescent fuel 
generates steam from the water in the annular chamber +’ 
surrounding the inner body, and this steam passes into the 
annular space f, into which the air is drawn, mixes with the 
same, and flows into the fuel together with it.—.4ugust 14th, 1907. 


9138. April 19th, 1907.—IMPROVEMENTS IN OR RELATING TO A 
SareTy Device FOR USE IN SucTION Gas PLANT Victor 
Delionand Jacques Lepeu, trading as the firm Société V. Delion 
and J. Lepeu, 9, Rue Marceau, au Pre-Saint-Gervais (Seine), 
France.—Date under International Convention, May 28th, 1906. 

This invention relates to improvements in safety apparatus for 

gas generators operating by direct suction of a motor. It consists 

in providing the piping connecting the gas scrubber and the motor 
with an air inlet pipe which normally is closed by hydraulic joint 
or water seal, so constructed that it remains closed as long as the 





of different metals relatively to the magnetic field—that is to say, 
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atmospheric air into the piping, when the suction exceeds a certain 
predetermined degree. Any passage of the water to the motor is 
tbus safely prevented. This air inlet pipe may preferably be 
mounted beneath the gasholder traversed by the gas before the 
latter reaches the motor. There is one figure. 1 is a gasholder 
provided with pipes 2 and 3, used respectively for the inlet of the 
gas coming from the gas generator and for the outlet of the gas 
going to the motor. . The bottom of this holder, instead of being, as 
usual, solid, comprises a pipe 4, which projects downwards and 
partly enters into the water contained in a receptacle 5, This 
receptacle also serves as a support for ths gasholder 1, and is pro- 
vided with large lateral holes 6, in order that air may freely enter, 
and is also provided with an outlet port 7 for limiting the water 
level in the receptacle 5. The horizontal sections of the pipe 4 
and receptacle 5, and the vertical distance from the lower end of 
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the pipe 4 to the port 7 are of such relative proportions that, when 
an abnormal suction is produced in the holder the water rises up 
to a certain level inside the pipe 4, but falls outside and around it 
down to its lower end, thereby permitting atmospheric air to 
enter therein and prevent the suction becoming too strong. When 
such an inrush of air takes place the person in charge of the plant 
becomes quickly aware of it, and immediately re-establishes the 
normal operation of the apparatus. Should there occur an 
explosion in the gasholder owing to a fault in the control, the 
hydraulic joint or water seal then acts as a safety valve and 
allows the gas to escape through the opening 6 of the receptacle 
5, thus preventing destruction of the apparatus. On the other 
hand, the hydraulic joint or water seal forms an automatic regu- 
lator, which damps to a large extent the variations in pressure due 
to intermittent suctions of the motor.—A wgwst 14th, 1907. 


MISCELLANEOUS. 


17,409. Augnst 2nd. 1906.—-A SELF-PROPELLED VEHICLE FOR THE 
COLLECTION BY PNEUMATIC MEANS OF DUST OR OTHER LIGHT 
Roap Rercse, Frank S. Lister, 53, Victoria-street, London, 
S.W., and Henry Courteen, 5, New London-street, London, 


The principal object of this invention is expeditiously to collect 
and remove dust or other light refuse matter from road surfaces. 
To attain this end a self-propelled vehicle is used, fitted with (1) 
an exhaust fan or fans, preferably of centrifugal type, the motive 
power of which may be derived from the prime mover of the 
vehicle ; (2) asystem vf suction piping and hood or hoods, the 
latter of which is to be applied, trailing or otherwise at their 
mouths, to the road or other surface to be cleansed, the suction 
piping forming a connection between the hood and the inlet or 
inlets of the fans. The hood is provided with a revolving brush or 
other agitator, the contact of which with the road is so adjasted 
as to disturb the surface dust without injuriously abrading the 
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surface. There are two figures. Fig. 1 is a diagram of a side 
elevation of the dust-collecting self-propelled vehicle. A is a 
double-inlet centrifugal exhaust fan, motion to which is imparted 
from the countershaft B, fitted with variable gearing, by means 
of which the speed of the fan may be varied, so that within cer- 
tain limits it nay be controlled independently of the speed of the 
prime mover MC are suction pipes connected by flexible tubes 
D to the vertical extension E! of the suction hoods E. F is the 
settling tank or receptacle for the dust or refuse, which may be 
provided with a coke or other air filter G, permitting the exit of 
air but retaining the dust. As an alternative to the air filter, a 
centrifugal dust separator (not shown) may be used, intervening 
between the receptacle and the discharge pipe H of the fan. At 
J or in other suitable position is fitted a steam jet or water Spray. 
K is a brush, preferably the whole width of the wheel base, sup- 
ported by dies L sliding in fixed guides N, forming part of the 
bracket O attached to the main frame P.—Angvst 14th, 1906. 


17,935. August 9th, 1906,--IMPROVEMENTS IN THE MANUFACTURE 
oF ARMOUR PLATES FOR THE PROTECTION OF SHIPS AND 
OTHER STEEL OBJECTS, Edward C, R, Marks, 18, Southampton- 
buildings, London, W.C. 

This invention relates to the manufacture of armour plates, 
wherein such plates are subjected to a carbonising or decarbonising 
process, so that the plates or parts of such are rendered hard or 
soft according to their intended use. The invention comprises a 
process or method of obtaining in a mass of steel, or alloys of steel 
with other metals, a series of layers having relatively different 
proportions of carbon, and being consequently susceptible of 
assuming, when tempered, mechanical properties which relatively 
differ and gradually vary from one layer to the next, the method 
comprising broadly the application of a series of carbonisations 
and decarbonisations, symmetric or not. The ordinary, ternary, 
or quaternary steel ingot, before or after it has been submitted to 
the ordinary mechanical manipulations — pressing, rolling, and 
hammering—is submitted to a first treatment, which varies accord- 
ing to the proportion of carbon contained in the ingot. In the 
case where the plate has only a small proportion of carbon, the 
preliminary operation consists in strongly carbonising it on one of 





its surfaces by proceeding with the carbonisation to the depth 
necessary, so as to obtain, by means of tempering, the hard deeper 
layer in the desired position. In the case where it refers to an 
ingot, and consequently a plate having a high proportion of carbon, 
the first operation to which the plate has to be submitted is 
inverse as regards that of the preceding case, In this second case 
the plate is submitted to a decarbonisation on one or both of its 
surfaces. This decarbonisation is effected by heating the plate for 
a given time and at a given temperature with suitable mixtures of 
metallic oxides reduced to a suitable degree of sub-divi-ion and 
firmly compressed against the surface or surfaces from which 
it is desired that the decarbonisution may extend to the 
interior of the plate. The same effect may be obtained in the 
first case when starting with a plate having a slight proportion of 
carbon, and which has subsequently been carbonised on one of its 
surfaces to a suitable depth. In this case result is obtained by 
submitting the plate to a suitable decarbonisation by the 
ordinary method on the surface which has previously been carbu- 
retted. By suitably regulating this decarbonisation one can 
easily conduct it and stop it so that there exists at the interior of 
the plate a more or less strongly carbonised layer of the desired 
thickness and situated at the depth considered most suitable. 
This depth is only regulated by the limit of the first carbonisation 
and by that of the extreme limit of the subsequent decarbonisa- 
tion. Naturally the said successive and alternative operations of 
carbonisation and decarbonisation can be repeated several times. 
One will thus obtain in the mass of steel a series of layers more or 
less strongly carbonised alternating with layers poor in carbon, 
so that the proportion of carbon varies gradually, and without 
discontinuity when passing from one layer to the contiguous 
layer. The said operations can ordinarily be effected simultane- 
ously on both surfaces of the plate. If it is desired to give to one 
or to both surfaces a high proportion of carbon, in order, for 
example, to be able subsequently to harden them to a high degree 
by the tempering, the steel mass should always be submitted to a 
final superficial more intense or rapid carbonisation on one of the 
surfaces or on both.—A wywst 14th, 1907. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-offiice Official Gazette. 


862,145. PROCESS OF MAKING SEAMLESS TUBULAR POCKETS OR 
RECEPTACLES FOR STORAGE BatTeRY ELEcTRODEs, 7. A. 
Edison, Llewellyn Pork, Ovange, N.J., assignor to Edison 


Storage Battery Company, West Orange, Nid... a corporation of 


New Jersey.—Kiled April 28th, 1905. 
The invention consists in electrolytically depositing on a mandril 


and then stretching the tube by rolling, as shown, and so detach- 
ing it from the mandril. There are three claims, 


862,284. 
Schaub, Chicago, 111,—Filed March 5th, 1906. 
5th, 1907. 

This applies to concrete structures. The invention consists in 
supporting inner and outer moulds upon a cuttiog support 
arranged to enclose a predetermined space, filling the mould with 


METHOD OF CONSTRUCTING SUNKEN STRUCTURES, J. W. 
Renewed April 


concrete as ‘the cutting support descends, maintaining the inner 
mould in a predetermined position during the descent of the 
moulded material, removing the inner mould when the bottom of 
the structure shall have reached its downward limit, and finally 
filling the inner space with concrete. 


862,939. Process OF MIXING WITH OR DIssoLvING IN WATER 
AND DISTRIBUTING MATERIAL TO BE APPLIED TO STREETS, 
Roaps, or Raitroaps B. P, Richardson, Brookline, Mass.— 
Filed January 14th, 1907. 

This invention applies to the improvement of road surfaces. 

Near the hydrant A is placed a tank B containing the fluid to be 


862.939] 











mixed with the water. To the union E is fitted the suction pipe I, 
which is actuated by the rush"of water through D, which lifts the 
fluid out of B by induction, There are four long claims, 





862,952. PNEUMATIC TRACK-SANDER, J. H, Watters, August, Gy 
—Filed Mau 23rd, 1907. ; 
A primary jet of air is blown into the sand box, stirring up the 


862,952. 


sand, Two secondary horizontal jets then expel the sand. he 
arrows show the course of the currents. There are three claims, 


862,996. Process oF REDUCING COMPOBNDS AND PROD ine 
Low-CARBON FERRO ALLOYS, #, F. Price, Niagara Falls, VY, 
—Filed November 14th, 1905, 

The process patented of producing low-carbon ferro alloys con- 
sists in producing molten ferro-silicon high in silicon and low in 
carbon by electrically smelting a charge containing silica, carbon, 


862,996. 


and a source of iron, the silica and carbon being in relatively large 
amount, heating a mixture of an oxidised compound of a metal 
reducible by silicon and alloyable with iron, and a basic flux, by 
interposing a body of the mixture as a resistance conductor in an 
electric circuit, and percolating molten ferro-silicon through the 
heated body. There are fourteen claims. 


862,998. SrcTioNAL CRANK Swart, A. F. Rockwell, Bristol, Conn., 
assignor to the New Departure Manufacturing Company, Bristol, 
Conn., a corporation of Connecticnt,—Filed December 19th, 


1905. 


[862,998] 





The nature of this patent is clearly explained by the drawing. 
There are four claims. 
863,073. Sewer CLEANING Apparatts, J. /. Au/lman, Hamieond, 
Ind.—Filed March 24th, 1906. 
The nature of the invention will he easily gathered from the 
drawing. A curved crane post is fixed in the manhole as shown, 
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a trolley is pulled along the sewer and then hoisted out by means 
of the crane, tipped and returned, as shown by the dotted lines, 
There are fourteen claims, 

















Serr. 20, -1907 


THE ENGINEER’ 


279 








THE SULINA MOUTH OF THE DANUBE. 





A repoRT from the pen of Lieut.-Colonel Sir Henry 

Trotter, K.C.M.G., on the operations of the European Com- 
juission of the Danube during the twelve years ending 1906 
has recently been presented to Parliament, and is particu- | 
jurly interesting, not only as a statement of the present con- | 
dition of the navigation, but as containing a réswmé of | 
the history of the Commission since its constitution fifty 
years ago. 
* Sir Henry Trotter has recently relinquished his post as 
British representative on the Commission after twelve 
years’ service. Called into being by the Treaty of Paris 
in 1856, the Commission was charged “ to designate and 
cause to be executed the works necessary below Isaktcha,° 
to clear the mouths of the Danube, as well as the neigh- 
Louring parts of the sea, from the sands and other impe- 
diments which obstructed them, in order to put that part 
of the river and the said parts of the sea in the best 
possible state for navigation.” As regards dues on ship- 
ping, all nations were placed by the Treaty on the footing 
of perfect equality. 

It was anticipated by the framers of the Treaty that 
the Commission would have finished its task within two 
years, when its duties were to be transferred to a 
Commission of the Riverain Powers, but, as a matter of 
fact, the original Commission is still in existence, and 
there is not much likelihood of its near decease. At 
present it is composed of delegates of the following eight | 
powers:—Austria-Hungary, France, Germany, Great 
Britain, Italy, Roumania, Russia and Turkey, and its 
jurisdiction has been extended 40 miles further up the 
river to Braila. 

In 1856 a bar extended across the mouth of the Sulina 
branch, the only navigable entry to the Danube, reducing 
its depth at times to 8ft.,and never giving more than 
11ft. water. The channel of the bar was narrow and 
tortuous. Above the bar the condition of the river in 
places was even worse, and the navigation was obstructed 


when it was anticipated the Black Sea littoral current 
flowing from north to south would materially assist in 
| carrying away the solid matter brought down by the 
| Danube when in flood. The northern jetty was 4631ft. in 
| length and the southern 3000ft. Commenced in 1858, the 
piers were completed in 1861. 

In the spring of 1861 extraordinary floods submerged 
the whole delta of the Danube, but the swollen waters 
confined between the two piers swept away the bar into 


| deep water and formed a permanent navigable channel 


17ft. in depth. 

Between 1861 and 1865 little of an engineering 
character was attempted in connection with the works 
beyond maintaining the piers and temporary improve- 
ments of the channels over some of the shoals. In 1865 
it was determined to convert the original timber piers at 
the mouth into masonry structures, but the work was not 
carried through until 1868-71. The south pier was pro- 
longed, with the result that the depth at the entrance 
was further increased to 19ft. Between 1873 and 1878 
the south pier was still further lengthened, until its 
extremity was abreast of that of the north pier, and the 
depth at the mouth was again increased from 19ft. to 
203{t. About the same time a dangerous shoal at the 
Tchatal d’Ismail, due to the backwater caused by the 
dividing of the main Danube stream into two branches, 
was removed by the constiuction of a groyne, which 
directed the two currents into their proper courses, and 
resulted in increased depth of water in the navigable 
channel. 

During the year 1878-79 groynes and revetments were 
constructed, so as to maintain the existing depth of 13ft. 
at lowest water in the river, and in 1880 a new series of 
works was begun, with the object of securing a depth of 
15ft. at lowest water and getting rid of awkward bends. 
Cuttings to effect the straightening of the channel were 
effected at St. George’s Tchatal, at Papadia, 36 miles from 
Sulina, and at the Upper Argagni, 42 to 43 miles from 
Sulina. The cuttings were completed in 1886, and the 
river channel shortened by 1} miles. Between 1886 and 
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by numerous shoals with less water over them than in 
the bar channel. The navigation was destitute of 
regulations or order, piracy and wrecking were not rare 
occurrences, and as a natural consequence collisions and 
accidents of al] kinds were frequent, and the entrance 
was strewed with wrecks. 

After the lapse of fifty years all these conditions have 
been radically changed.. The minimum depth of water 
over what was once the Sulina bar now generally stands 
ub 24ft. instead of 9ft., and the depth in the Sulina arm 
has @ minimum of 20ft. instead of Sft. All sharp bends 
and circuitous curves have been eliminated, with the result 
that the navicable length of the stream between the St. 
George’s Tchatal and Sulina has been shortened from 
45 miles to 34 miles. Sulina, formerly a collection of 
inere hovels, has developed into a town of 5000inhabitants, 
With all the accessories of a first-class port. 

From 1847 to 1860 the average annual number of 
Lritish ships entering the Danube was 205, of a mean 
capacity of 193 tons. In the decade 1896-1905 the 
average number increased to 420, with a mean tonnage 
of 1769. The record year for British shipping was 1893, 
when 905 vessels of 1,287,762 tons register, forming 
68 per cent. of the total traflic, entered the river. 

The export of cereals from the Danube ports vid 
Sulina increased from 2,800,000 qr. in 1867 to 17,500,000 qr. 
in 1902, and the average export between 1893 and 1905 
was 124 millions. From 1856 to 1860 the number of 
wrecks was 39 per 10,000 ships frequenting the river, 
be A between 1861 and 1905 the proportion was 4 in 

_From the first establishment of the Commission Sir 
Charles Hartley has been connected with the engineering 
works carried out in connection with the navigation, as 
engineer-in-chief until 1871, and subsequently as consult- 
ing engineer until his retirement from that post in the 
present year. The first serious matter to be dealt with 
by the Commission was the choice of the arm of the 
Danube to be treated. The waters of the river were 
poured into the sea by three different arms, of which the 
Kilia branch carried 63 per cent., the St. George’s, or 
southern branch, 80 per cent., and the Sulina branch 
‘percent. The discharge of the Sulina branch is now | 
9 per cent. of the whole. 

_The choice ultimately made was the Sulina arm. Two 
piers were run out to cross the bar and to terminate in a 
depth of 18ft., in order, in the first instance, that the pro- 
posed channel might be deepened by the concentrated 
action of the river current, and that afterwards a good 
navigable channel] should be maintained beyond the piers, | 


* Isaktcha is on the Danube, 78 miles | 
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1889 three more bends in the river were suppressed by 
means of cuttings, and the minimum depth of water 
increased to 16ft. Up to 1889 the total expenditure on 
river improvements was £384,000. 

In 1889 Sir Charles Hartley prepared a scheme for the 
deepening of the whole of the Sulina branch to 20}{t. 
when the river was at medium level. His plan, which 
was adopted in 1890, was to construct, as a first step, a 
new channel between the eighth and the eighteenth mile- 
stones, which would suppress three difficult and dan- 
gerous bends, shorten the course of the river by 44 miles, 
and increase the force of the current sufficiently to obtain 
a greater scour without producing a damaging effect on 
the banks. The cutting was exceptionally difficult, as 
for a considerable portion of its length it traversed marshy 
ground, so that artificial banks had to be made on each 
side as the dredger proceeded. The work was completed 
at a cost of £152,000, and opened to navigation in 
December, 1893. The cutting involved the removal of 
6,000,000 cubic metres of mud and sand. This cut was 
followed by one of 34 miles length between the 31st and 
37th milestones, shortening the river by 1} miles. The 
work was completed in 1897, at a cost of £96,000. 

At Zeglina (90 miles above Sulina) much trouble had 
been occasioned by the formation of a sandbank in the 
river between Braila and Galatz, just below its junction 
with the river Sereth, and the channel could only be 
kept open by constant dredging, but since 1895 the diffi 
culty has been removed by the formation of a new outlet 
for the Sereth, constructed by the Roumanian Govern- 
ment at a cost of £40,000. 

Between 1888 and 1904 the north pier at the Sulina 
mouth was prolonged landwards by the addition of a 
total of 1600ft. This extension was rendered necessary 
by the continued erosion of the adjoining shore during 
north-east gales. The depth of water at the entrance 
had been maintained at 20}ft. from 1887 to 1894, but in 
1898 the rapid increase in the draught of vessels trading 
to the Danube compelled the Commissioners to still further 
increase the depth of water by means of the construction 
of two parallel dykes or training banks between the north 
and south jetties, and by dredging the main channel. 
These parallel dykes, 1200ft. in length on the south side, 
and 1700ft. on the north bank, were constructed in 1894, 
reducing the width of the stream to 500ft. Originally they 
were composed of open frameworks of timber, with 
rubble built up to 6ft. below the surface of the-water at 
zero. In order to increase the effect, the rubble work 
was raised 3ft. in 1897, and has since then been raised to 
the surface level. The training banks were designed with 
the object of contracting ‘the width of the entrance 
channel so as to provoke additional:scour: In 1904 the 





northern dyke was extended westwards a further length 
of 990ft. The expenditure on the dykes between 1894 
and 1905 was £13,500. 

In 1904a dredger of 1250 horse-power, costing £40,000, 
was purchased with the object of deepening to 24ft. the 
channel outside the harbour, and by the 11th September, 
1905, the anticipated depth of 24ft. was obtained, and 
has, with occasional short breaks, been maintained ever 
since by constant dredging. About 300,000 cubic metres 
of dredged material have been removed annually. The 
dredged channel outside the piers is 6000ft. in length. 
The dredger is also employed in helping to maintain the 
24ft. channel between the piers, 5200ft. in length and 
300ft. in breadth. Asarule, this depth enables vessels 
with a draught of 23ft. to pass in and out of the harbour 
in fine weather. 

Since 1897 further improvements in the river above 
Sulina have been carried out concurrently with those at 
the mouth. These include a cutting at the Argagnis 
between the 40} and 42nd milestones, 1} miles ia length 
and 300ft. wide at bottom. In 1898 was commenced a 
new cutting between the 18th and 27th mile, 64 miles in 
length, 316ft. wide at bottom and 22ft. deep. This 
cutting involved the excavation of 7,500,000 cubic metres 
of material. For upwards of a mile the cutting passed ~ 
through an open lake, when the mud and sand excavated 
was, of course, insufficient to form the retaining banks, 
and had to be supplemented by material brought froma 
distance. The cutting was finished in 1902 at a cost of 
£105,000. Its completion effected the disappearance of 
the last of the sharp bends of the Sulina arm. 

In twenty-two years the length of the arm has been 
reduced by 11 nautical miles, and the effective minimum 
depth increased from 153ft. to 20ft. The lower portion of 
the channel, namely, from Sulina to the eighth milestone, 
had, up to 1902, been the most satisfactory part of the 
navigation, but with the completion of the rectification 
works in the upper reaches, it became the weakest sec- 
tion. By means of spur groynes, thrown out from the 
banks, and revetments, the width of the stream in the 
past five years has been gradually and uniformly reduced, 
so as to produce a more regular flow and greater depth. 
Above the eighteenth milestone the width has been 
reduced to 400ft. between the banks ; between the fourth 
and eighth mile the width is now 350ft., and between the 
second and third 500ft., which is also the actual distance 
separating the parallel dykes in the Sulina port. 

In recent years attention has also Leen given to the 
improvement of the port of Sulina, which consists of 
three miles of river frontage on each bank of the Danube. 
The provision of about twenty floating steam elevators 
for loading grain at the port enables operations to be 
effected rapidly and economically, and there is now an 
increasing tendency on the part of shippers to load grain 
at Sulina in preference to doing so at Braila or Galatz. 

Between 1697 and 1904 the revetments at the port 
were extended by the addition of 6580ft. in length, and a 
stone revetment 4050ft. long was also built higher up on 
the right bank, with the object of improving the channel. 
In the last few years the port and channel have been well 
lighted, quays and landing-stages constructed, and 
numerous other works of improvement carried out. The 
income of the Commission may be roughly estimated at 
an average of £80,000 per annum. It is derived entirely 
from taxes paid by shipping leaving the river. No dues 
are paid on entry. The navigation dues have been 
gradually reduced from 3°75f. per register ton to 1-°70f. 
for ships loading at Braila or Galatz, and from 2°80f. to 
1-10f. for ships loading at Sulina. These charges are in- 
clusive of pilotage and lighthouse dues, and are subject to 
considerable rebates on certain classes. 

Between 1857 and 1905 a total of about £1,600,000 was 
expended on engineering works by the Commission. The 
accompanying plans show the relative conditions of the 
Sulina branch in 1857 and 1902 respectively. The labours 
of the Commission in the past fifty years have resulted 
in the conversion of a tortuous channel practically closed 
to navigation into one of the busiest rivers in the world, 
and the old dangerous shallow river has been changed 
step by step into a deep and safe artificial waterway. 








RECENT LOCOMOTIVE WORK ON THE FRENCH 
NORTHERN RAILWAY. 


By CHARLES Rovs-MARTEN. 


SEVERAL years have elapsed since I last described French 
locomotive work. The reason has not been any falling 
off in the fine quality of the work which I had the pleasure 
of recording during the years 1898-1903, for this work 
has generally maintained the same standard of excellence. 
It has rather been a certain monotony of high merit that 
has deterred me from presenting results which, on account 
of their consistent goodness, necessarily become some- 
what tedious if recounted in detail. The French Northern 
Railway has steadily maintained its unequalled service 
of five separate trains booked at average rates of over 
60 miles an hour from start to stop for distances of 1123, 
95} (3), and 79 miles, and as a rule has kept time with 
them, although the engines have had to haul loads of 
280 to 340 tons behind their tenders, while the roads 
have such banks as 1 in 200 for 13 miles on end, and 1 in 
250 to 1 in 333 for 25 miles, as well as eight miles con- 
tinuously at 1 in 125 and four miles at 1 in 135 on the 
line which connects Paris with Boulogne and Calais. 
The locomotives performing this admirable work have, prac- 
tically without exception, been the splendid “ Atlantics” 
designed by M. Du Bousquet on M. De Glehn’s four- 
cylinder balanced compound system, sister engines to 
No. 102, La France, on the English Great Western 
Railway. 

Recently it occurred to me to make a “surprise” visit to 
the Chemin de Fer du Nord with the view of seeing what 
was being done in the ordinary course, when no induce- 
ment existed to “extend” the engines or to set up or 
break “records.” To those readers who have carefully 
and intelligently followed my previous experiences it may 
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doubtless appear that those experiences were sufficiently 
conclusive. To such it would be manifest that the mere 
fact of certain engines haviag proved themselves able to 
perform certain work was plain evidence that they could 
do it, so that, in case of any subsequent failure to repeat 
the same achievements, the obvious inference must be 
that the reason lay, not in the engines’ incapacity, but in 
some special and, perhaps, casual adverse conditions or 
circumstances. But, unfortunately, people often seem 
unable to think out this very simple course of reasoning, 
especially when their minds are warped by prejudice, and 
so results which have been conclusively established by 
definite observation and experiment may fail to meet 
with due acceptance. It is perfectly legitimate, of course, 
that in considering what claim to be scientific facts, the 
‘personal equation ” of the observer should be taken into 
account. The most careful and experienced observer 
may have an accidental lapse at times even when taking 
the greatest pains to maintain the minutest accuracy, 
and it has been because I took such a_ possibility 
thoroughly into account that I have almost invariably 
secured competent and independent checking and corro- 
boration of my facts and figures. Further, it has often 
been suggested that on the occasions of my special visits 
for purposes of observation and test, exceptional efforts 
have been made, and that therefore the results were no 
sound criterion of the normal work done. The reply to 
this suggestion is obvious. My observations were made 
not in reference to traffic purposes, but purely with 
engineering objects, viz., to ascertain what particular 
foreign locomotive types were capable of doing in varied 
circumstances and under all sorts of conditions, both 
individually and in comparison with the performances of 
our own British locomotives in similar circumstances. 
Consequently it was in no way relevant to my subject to 
consider whether the locomotives under observation regu- 
larly and habitually performed the work which I had so 
often recorded. It was sutticient for me that I saw them 
do certain work, and that thus their ability to do it was 
absolutely established. At the same time it did seem to 
me interesting to see how the splendid work which the 
Chemin de Fer du Nord preseribes for its engines would 
be performed in the ordinary daily course when no dyna- 
moimeter-car was attached to enable the fullest notes to 
be recorded by automatic instruments, and no inspector 
detailed to travel on the engine, and see that it was being 
made to acquit itself satisfactorily—courteous facilities 
which I had so frequently enjoyed at the hands of the 
able chief mechanical engineer, Monsieur du Bousquet, on 
prévious occasions. Accordingly, I went as an unan- 
nounced passenger, the date, and even the fact of my 
travelling being unknown to the Paris or La Chapelle 
authorities. 

The runs which I tested were not only those three— 
one of which is done thrice daily—booked at over 60 
miles an hour from start to stop, but also the fastest 
Channel boat train each way, viz., those leaving Boulogne 
Central Station and the Gare du Nord, Paris, at 6.25 p.m. 
and 4 p.m. respectively, each of which is scheduled to 
make the run of 157} miles, with a five minutes’ stop at 
Abbeville for water, in 2 h. 45 min. travelling time, equal 
to an average start to stop rate of 57°4 miles an hour, 
without any allowance being made for the loss of three 
minutes through stopping specially for water and starting 
afresh. For the 109; miles run between Abbeville and 
Paris the time allowance is 113 minutes each way, aver- 
aging 58 miles an hour. These two trains were included 
in my trials. The engines in every case were of the 
famous four-cylinder compound “ Atlantic” type which 
came out in 1900, the first in order, No. 2.641, being 
actively employed on first-class express duty during that 
year—the Paris Exhibition period—while the sister 
engine, No. 2.642, was on show in the Vincennes Annexe 
of that historic exhibition. It will be remembered that 
these engines—of which thirty-five, Nos. 2.641—2.675, are 
now running on the Northern Railway of France—were 
designed by M. du Bousquet, chief mechanical engineer 
of that railway, on the four-cylinder balanced compound 
system of M. A. G.de Glehn, and built at the Belfort 
works of the Société Alsacienne de Constructions 
Mecaniques; one of the same class having been specially 
made for the Great Western Railway of England, on 
which line it bears the No. 102 and the name La France. 
In back issues of THe EnoingeR I have so fully 
iescribed these fine locomotives and their past work that 
it is supererogatory for me to do so again. I therefore 
proceed at once to their latest exploits in the land of 
their original adoption. 

My ficst jouraey was with the 6.25 boat train from 
Boulogne Central Station to Paris. I may observe in 
passing that it was prefaced by a Channel crossing of 
73 uinutes from Folkestone to Boulogne by the South- 
Eastern and Chatham Company’s new turbine steamer 
Ooward. The engia> was No. 2 647, driven by Clement, 
and the load behind the tender was 280 tons. Is will be 
remeubered that the start from Boulogne Central is on 
the dead level, which is maintained for about a couple ot 
miles. Then comes a rise of about 2 miles at 1 in 250, 
followed by a 4-mile rise at 1 in 135 to a summit a little 
south of Neufchatel, after which a 7-mile drop, beginning 
with 4 miles at 1 in 135 down, leads to a stretch of line 
which is almost dead level the rest of the way to Abbeville, 
the first stop. A good beginning was made, Hesdigneul, 
54 miles, mostly uphill, being passed in 7 min. 26 sec. 
from the Boulogne start, which included the usual slowing 
round the sharp curve and bridge. Up the4 miles of 1 in 
135 the speed did not fall below 58-4 miles an hour to 
the summit. Down the falling gradient which succeeded 
‘the authorised maximum, 74°6 miles an hour, was quickly 
‘attained, and was then maintained along a considerable 
part of the level length which came next. The total dis- 
tance of 48} miles from the Boulogne start to the Abbe- 
ville stop, for water, was covered in the quick time of 
45 win. 54sec. After a stay of 5 min. 22 sec. we started 
again on our final run of 109} miles to Paris. Our 
depa:ture trom Abbeville was so curiously “ punctual” 
that it left us no scope for making up time, as in the pre- 





vious shorter run when we had left Boulogne 2} minutes 
late. We were allowed officially 113 minutes to do the 
109} miles from Abbeville to Paris, representing an 
average start-to-stop speed of 58 miles an hour, with a 
dead slow through Amiens and a considerable slack 
through Creil. In these circumstances there was no 
opportunity to do anything specially brilliant or excep- 
tional, although it might fairly be said that the com- 
parison between the 44 miles an hour on the English side 
of the Channel and the 58 prescribed on the French side 
offered a very high compliment to the French engines. As 
matters stood we could not do more than keep our time, 
which we did exactly after running under easy steam all 
the way, and slowing to 10 miles an hour for some little 
distance approaching Amiens and through that station. 
As a strict matter of fact, our departure from Abbeville 
had been slightly in advance of the nominal booked time, 
which, however, is understood to be merely approximate, 
as a stop is made only for water. The delay in putting 
down water-troughs remains somewhat inexplicable, as 
not only have they been in contemplation for ten years 
past, and, I believe, the plans prepared, but also the 
tenders of all the new express engines built in the present 
century have been fitted with scoops for picking up. 
However, as I understand that the French Northern 
Railway has not yet been able to pay a 20 per cent. 
dividend, but still has to be content with a miserable 
17 or 18 per cent., it may be presumed that this important 
improvement is only awaiting the advent of more pros- 
perous days. Our total running time from Boulogne to 
Paris, distance 157} miles, was 158} minutes —2 h. 38} min. 
—the distance beiog practically the same as that from 
Euston to Crewe. 

My second experimental journey was made by the 
12.40 p.m. express from Paris for Belgium and Germany, 
whose first stage, Paris fo St. Quentin, is booked at the 
same rate as that of the famous Nord express with which 
I have made, and recorded in these columns, so many 
remarkable observations during the past nine years—that 
is to say, it is allowed 95 minutes for the run of 95} miles, 
thus averaging 60°2 miles an hour from start to stop. I 
may here interpolate the remark that this distance was 
formerly given on official authority as 95} miles, but, 
after careful investigation, I have reason to believe that 
954 more accurately represents the English version of 
the French distance. The doubt is due to uncertainty as 
to the precise manner in which the distances are reckoned 
over the rather complicated group of lines that form the 
exit from Paris. The engine was No. 2.661, one of the 
latest batch of the du Bousquet-de Glehn compound 
“ Atlantics”’ and a sister engine to No. 2.647. The load 
was approximately 304 tons behind the tender, and the 
driver was Mignon. On this occasion we began badly, or 
rather, I should say, unfortunately, encountering a very 
long relaying slack between Paris and St. Denis. 
Thenceforward, however, all went well, but the driver 
naturally did not press his engine up the rising grade as 
he would have done had he been aware he was under 
special obser vation, as indeed was always done during my 
experiences under those conditions. He contented him- 
self with going up the 1 in 200 to Survilliers at a steady 
53 to 55 miles an hour, and maintained the full authorised 
speed, 74 to 75, down the similar descent past Chantilly 
and toward Creil. It will perhaps be recollected that on 
the previous occasion when I performed this trip with a 
sister engine No. 2.659 and a slightly heavier load, we 
maintained a rate of 62°1 miles an hour the whole way 
up that 1 in 200 grade, starting it at that pace and main- 
taining the rate throughout the whole 13 miles to the 
summit. After turning off at Creil to the long almost- 
level stretch which extends for 50 miles to Tergnier junc- 
tion, we took things steadily, covering the 50 miles, 
however, in 47 min. 31 sec., and keeping up an almost 
exactly uniform rate of 63 miles an hour throughout. 
Tergnier, 81} miles from Paris, we passed in 80 min. 
83 sec., and St. Quentin was reached 94 min. 40 sec. from 
Paris. This, it will be observed, was just an ordinary 
everyday performance made without any knowledge 
existing that records were being kept, and as a matter of 
fact it was considerably slower than many of my previous 
journeys, when the run was several times done with an 
equal load in 4 or 5 minutesshorter time. The remainder 
ot the trip to the Belgian frontier calls for no special note. 

My return journey was made by the midday express 
from Brussels, which is booked to leave the frontier town, 
Feigniers, at 2.35 p.m., and run thence to St. Quentin, 
48 miles, in 50 minutes, averaging 57°6 miles an hour, 
and thence to Paris, 95} miles, in 104 minutes, averaging 
54°9 miles an hour. The engine in this case was the 
celebrated exhibit shown at Vincennes in 1900, viz., 
No. 2.642. The load was approximately 330 tons behind 
the tender. The road from Feigniers to St. Quentin is 
generally easy, but there is a rise of 1 in 200 for several 
miles near Busigny, up which a rate of 60 miles an hour 
was steadily maintained. A signal check was encountered 
near Essigny-le-Petit. Nevertheless, we stopped at St. 
Quentia in 48 min. 14 sec. from the Feigniers start, the 
net time being 463 min. for the 48 miles. After leaving 
St. Quentin we kept persistently at 64 to 73 miles an 
hour along the level road to Creil, and did the distance 
of 50 miles from passing Tergnier in 46 min. 55 sec. Up 
the rise at 1 in 200 from Creil to Survilliers the speed 
was seldom allowed to go much below 60 miles an hour 
until just near the summit, when for a short distance it 
dropped to 52, owing to a slight relaying check. There 
was a quick descent, as usual, from Survilliers to St. 
Denis, and, as on the down journey, a delay for per- 
manent way repairs near Paris. The inclusive time from 
St. Quentin to Paris was 98 min. 48 sec.; the net time 
963 min. This also was clearly a very excellent piece of 
work. 

Finally, I travelled from Paris to Boulogne by the 
4 p.m. fast train, which is allowed 2 h. 49 min. for the 
157} miles, with a five minutes special stop at Abbeville 
for water. 
elaborate detail, for, although it was an admirable per- 
formance from the traffic or passenger view point, it pre- 


It is unnecessary to describe this run in. 





sented no feature of special locomotive achievement in 
view of the customary work done on the French Northern 
line; and, secondly, the load was considerably lighte: 
than those in the other cases with- which I have been 
dealing, as it did not exceed 220 tons behind the tender. 
The engine was No. 2.660, du Bousquet-de Glen “Atlantic,” 
like the others. We got through St. Denis at 62 miles an 
hour, and it appeared at first as if we were going to 
maintain this up the bank, as No. 2.659 had done on a 
previous occasion with a load 50 per cent. heavier. But 
as the driver had plenty of time on hand, he did not push 
his machine, and our speed had dropped to 55 miles an 
hour near Gonesse. At this point the driver seemed to 
become suddenly aware that his speed was dropping, for 
almost with a bound the rate increased to 57, 59, 60, and, 
finally, 62 miles an hour just before the summit wa 

breasted. The downhill speed, after Survilliers, was not 
allowed to exceed the statutory limit of 74°6 miles 
an hour. Creil—31} miles—was passed at reduced pace 
32 min. 27 sec. from Paris. The subsequent 25-mile rise at 
1 in 250 to 1 in 333 was ascended ata steady rate of 6:; 
to 67 miles an hour, after which came the usual rapi: 
descent to Amiens, where we slowed almost to a walking 
pace, passing the station, 81} miles, in 82 min. 4 see. from: 
Paris. From this point we took things very easily, being 
well in front of time, and stopped at Abbeville, 109} miles 
in 111 min. 13 sec. from Paris, nearly 2 min. unde: 
booked time. The final stage of 48} miles from Abbeville 
to Boulogne Central Station occupied 50 min. 51 sec. 
Our minimum rate up the 4 miles of 1 in 135 was 55 miles 
an hour, and the maximum downhill 74. Thus, the tota! 
travelling time from Paris to Boulogne. Central was 
2h. 42 min. 4 sec.—162 min. 4 sec.—for the distance of 
157{ miles start to stop. 

This, like the other runs I have been describing, was, it 
will be observed, simply a normal performance, done in 
the ordinary course as the everyday duty prescribed for 
that very efticient class of locomotive. I do not desire 
to institute any comparisons which may seem invidious 
between the respective performances on different sides of 
the Channel, but it needs no demonstration on my part 
that there is certainly room for a good deal of “levelling 
up” on our side. Had I extended my experiences to 
Calais, which would have involved the ascent each way 
of the Cafliers bank, 8 miles at 1 in 125, a fairer com- 
parison with English work could undoubtedly have been 
instituted. But Iam not now attempting any course of 
comparison or contrast, interesting though such might be 
—perhaps instructive also. I am simply showing the 
kird of work that is still being daily performed in the 
ordinary course on the French Northern Railway by the 
splendid “ Atlantics” designed by M. du Bousquet on 
M. de Glehn’s four-cylinder balanced compound system, 
which made their first appearance seven years ago on the 
occasion of the last Great Exhibition of Paris. Many 
readers of THE ENGINEER will remember, I daresay, the 
fine work done in that year by No. 2.641, the pioneer of 
the type, as observed by myself and others, and described 
in these columns. It is gratifying to find that that high 
standard of work is still maintained. 








THE FORGES AND MINES OF THE HUNGARIAN 
STATE. 


Tue mines, metallurgical and engineering works, rail- 
way plant and railways, wholly controlled and imain- 
tained by the Hungarian Government, offer an example 
of State enterprise to which it is difficult to find a parallel! 
in any other country. But the natural resources and 
national industries have thereby been developed to an ex 
tent that would have been impracticable without the oppor 
tune intervention of the State. From sericulture to 
agricultural machinery, to railway plant, railway con- 
struction and operation, and every branch of engineering, 
the Magyar State is patron, producer, and operator, 
oftentimes in competition with private firms, whose 
prosperity, none the less, is in the care of a patriarchal 
Government. 

The principal steel works of the Hungarian State are at 
Didsgyér, the bulk of the raw iron being derived from the 
blast furnaces of Vajda-Hunyad, Tiszolez, and Libetanya, 
and amounting to about 90,000 tons annually. The inferior 
quality of the native braunkhole and the high cost of 
imported Silesian coal are the chief reasons for the 
relatively small output as compared with the one and 
a-half million tons production of Austro-Hungary. 
Moreover, the blast furnaces and mines in South- Nastern 
Hungary are some distance from the great industrial 
establishments in the North. Of these mines and 
blast furnaces we propose to give a short account. 
The Didsgyér Works, now under the control of one 
of the Finance Ministry departments, are situated 
in the Comitia or Province of Borsod, in the Szvina 
Valley, about 90 miles south of the Carpathian range, at 
a point where Mount Bukk ends and the lowlands of Hun- 
gary commence. The geological structure of the ground 
on which the works are built belongs to the tertiary period. 
and the site is surrounded by sandstone hills of the same 
period, containing, in the valley of the Sajé, lignite fields 
of considerable extent, to utilise which the Didsgyor 
Works were founded in 1868. Previous to this blast 
furnaces had been in operation in the district for many 
years. So long ago as 1765 a master locksmith of Erlau 
—Henrik Frazola by name—started a blast furnace at 
O-Massa, near the village of Felso-Hamor, at the upper 
end of the vale of Szinva, for the purpose of smelting the 
local ores of the Tapolesiny, Uppony, and Nekezsény 
mines; and at Alsé-Hamor a refinery for the pig iron 
thus obtained was established. The venture was a 
financial failure to the originator and to the company 
which succeeded him, and the State, as the principal 
creditor, undertook, in 1770, the running of the works to 
produce iron—after duly completing the plant. Fora 
century the ironworks of Hamér continued business with 
more or less success, the State endeavouring to utilise 
the neighbouring forests, which, from their situation, 
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could be employed for no other purpose. Ultimately, 
owing to the low grade ores and the exclusive use of wood 
charcoal, the out-of-date plant, and the obsolete processes 
of working, Hamor could no longer compete with better 
equipped concerns, and finally it was closed down after 
the starting of the works at Diosgyér, to which it furnished 
some of the plant. 

The works at Didsgyér were designed in 1867, solely 
for the production of rails and fish-plates required by 
several important lines of railway then in construction, 
and whose heavy demands could not be satisfied by 
existing mills, while foreign rails could not be thought 
of, as experience of these had shown them, it is said, to 
be inferior in quality and high in price. The new works 
had a capacity of 2500 tons of raw iron and 10,000 tons 
of rails. The site was chosen in the Szinva valley, some 
miles distant from Miskolez, on the Hungarian State 
main line. The blast furnace was blown in ia December, 
1870, and the rail mill commenced rolling in 1871. How- 
ever, for a long time the quality of the rails did not come 
up to expectations by reason of the inferior calorific value 
of the lignite, which only contained 35:7 per cent. carbon, 
with 15°6 per cent. ash and 32 per cent. water; conse- 
quently other mines had to be started on the opposite 
side of Mount Pereczes to obtain a fuel of superior 
quality. A gallery, known as the Graenzenstein, and 
illustrated in the engraving above, was then begun 
to enable the seams to be reached at the other 
side of the mountain, but was not completed until 
several years later—1882. At the same time, in order 
to ensure a sufliciency of ore for the blast furnace 
of Didsgyér, the exploitation of the mines of Rudo- 
banya and Telekes was commenced. These ores, con- 
taining small traces of copper, phosphor or sulphur, 
45 per cent. manganese and 49-70 per cent. oxide, had 
to be carried to Didsgy rin road wagons, no railway then 
being available. 

To overcome the difficulties arising from the use of 
poor fuel, and as at that time it was inopportune to ask 
Parliament for sums required for the erection of the 
works with gas fuel obtained by Siemens generators, the 
old puddling and reheating furnaces were transformed 
specially for.use with Ostrau black coal, the transport of 
which became possible, though considerably increasing 
the price of the iron, by the opening, in 1873, of the works 
railway, by which communication was obtained with the 
main line at Miskolez. 

About this period railways began to favour steel rails, 
and Didsgyor, unable to transfo.m its plant in order to 
compete with stee] rails of foreign manufacture, lost 
business to such an extent that there was even a ques- 
tion of selling the works. However, in 1879, a Martin 
plant was laid down with two smelting hearths and one 
reheating furnace using gas from Siemens generators : 
and with this first plant for steel rail making the develop- 
inent of the Didsgyér Works began. The blast furnaces 
of Didésgyée were definitely abandoned in 1875, and 
demolished in 1890. 

The management of the works was now, in 1880, 
transferred by the Government from the authority of the 
Vinance Ministry to that of the Public Works Ministry, 
and the general management placed in the hands of the 
Hungarian State Railway Works Department of Buda 
Pestb ; but the iron mines of Telkes, Rudébanya, Uppony, 
Nekezsény, Tapolcsany, Vinezepal, and others in the 
environs of Rozsnyé remained under the Finance Ministry. 
The general policy then followed was such as to enable | 
Didsgyér to supply the State .railways with all the 
materials and engineering structures required for the 
State railways and for the State constructional works at 
Buda Pesth, and also to use lignite to the exclusion of all 
imported coals, Having special regard to the raw 
materials available, the Bessemer process was chosen for 
steel making, and as at that period the iron had to be 
procured from the blast furnaces in North Hungary, the 





Bessemer works were erected with regenerator furnaces , mines and blast furnaces of the State were amalgamated 
for the re-melting of this metal. The centralised groups of | with the steel works of Didsgyér and construction. works 
boilers and of gas generators were so placed in relation tothe | of Budapest, and once more, thus reunited, became the 
shops which they had to supply, as not to necessitate pipes of | attribute of the Finance Ministry. 
extreme length. In 1882 the new shops commenced opera- | was assured in its supply of raw iron, and the competi- 
tions. They contained the Bessemer plant with two melt- | tion between it and the other State ironworks of Zélyom- 
ing furnaces and twenty-twc gas generators, two puddling | Brezé was thus eliminated; while the coalfiells which 
furnaces and six reheating furnaces, a new rail mill with | then became acquired on the behalf of Didsgyér assured 


centralised boiler plant, the old rail finishing mill trans- 
formed for the production of material for fish-plates 


and bolts, and, besides the existing three trains of | brief account of the development of the works, we pass 
A reference to | on to their description as they stand to-day. 


rolls for rails, a universal train. 
the plan of the works—Fig. 1—shows the successive 




















Henceforth Didsgy or 


| the latter of fuel supplies for more than a century on the 
| basis of present conditions of exploitation. With this 
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Fig. 1—PLAN OF THE DIOSGYOR WORKS 


developments and their influence on the plan of the 
works. From 1890 onwards the works underwent con- 
siderable enlargements in many departments to meet 
the continuously-increasing demands for material, then 
attributable to the expansion of Hungarian railway 


traffic which, on the passenger side, received an important | 


impetus when the zone system of fares came into opera- 
tion—1889—the inzreased passenger mileage rendering 
necessary improvement of track and works, and involving 
the construction of a large number of steel bridges, fre- 


quently to replace wooden bridges, besides structural work | 


for numerous new stations. Large orders for locomotives 


and for rails of heavier section—“ Goliath” type of 90 Ib. | 


per yard—and for channel rails of electric tramways, upon 
which work the reversing rolling mill, which commenced 
work in 1892, was at once employed, were given out. From 
1890 the output in al) the departments has been con- 
tinuously enlarged by means of repeated increases in 
the capacity of the plants since laid down. In 1898 the 


| for size, quality, and scientific: methods of production, 


| iron industry. 


















the yellow Danube, that is vid Marchegg and Presburg, 
or vid the southern route of Bruck, it is about half a day’s 
journey through rich agricultural districts of Hungary. 
Miskolez is but a few hours’ journey from the city of 
Buda Pest, and yet, on leaving the handsome station of 
Miskolez, everything tends to convey an impression 
which, with us, it is common to associate with Russia 
exclusively—the wide-spreading village streets, the low 
houses and huts, the roads, the axles of-the road wagons, 
the whole appearance of the peasants, their high boots 
and the smock, the Hessian-uniformed- driver: of the 
drosky, the superb horses, and other things, indicate that 
frontier lines do not affect characteristics peculiar to vast 
regions of the Continent irrespective of the country. Yet 
in this out-of-the-world place is produced steel work which 


compare with that produced in the heart of the European 





The new open- hearth steel shop—Fig.10, p. 287—contains 
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three Siemens furnaces of recent type, each having a capa- 
cityof 12tons. Another furnace of 25 tons capacity is about 
to be constructed. The handling equipment comprises 
15-ton Ganz electric cranes, and two hydraulic and direct- 
acting hydraulic lifts for the ladles. The old shop has 
four furnaces of 10 tons capacity each. All the hearths 
are basic, and they work at least three charges per 
twenty-four hours, and utilise 0°90 of the rolling mills’ 
scrap. For the upkeep of the furnaces and their refrac- 
tory linings in these shops there is an important depart- 
ment in the clay and brick works, where the annual 
consumption of magnesite amounts to 1100 tons. This 
inaterial is procured in the adjoining province of Gimor, 
already calcined, and the annual output of magnesite bricks 
is 300,000, besides 2,000,000 fire-bricks for the main- 
tenance of other furnaces. 

The special steels produced are nickel and chrome for 
railway purposes and, the latter, principally for projectiles, 
and some for cutting tools—for which purpose, however, 
carbon and manganese steels are also used. 

Heat and power are derived entirely from lignite coal 
suitably gasified. The mines dependent on the works 
are situated 6 to 10 kiloms. distant, and furnish 350,000 
tons annually. The quality, upon which successful 
working so much depends, is now higher than that 
formerly obtained, It is derived from miocene strata, 
and the average analysis is as follows :—H.0 = 26°5; 
C =38°8; H = 2°4; N=0°6; O=14°'5; S=0°8; the 
corresponding calorimetric value being 3177, and the 
evaporative coefficient only 2°5. 

There is a small laboratory, indicated on the plan, where 
the regular gas analyses are carried out by a number of 
different systems. The transport of lignite necessitates 
a large number of small steam locomotives and of wagons 
of up to 10 tons capacity. For the care of the mining 
locomotives a large shed has been built near the 
machine shops. All the gas generators are, with the 
exception of those of the principal forge, ranged in the 
same line in such a way as to be contiguous to the boiler 
houses and steel shops without involving, by over-cen- 
tralisation, excessive lengths for the gas mains, which, 
carried on stone piers, are shown in the view—Fig. 3, 
page 283. 

The Bessemer shop has two 8-ton converters, as shown 
in the engraving—Fig. 7—working with an air pressure 
of 14 to 2 atmospheres, the ladles beng operated by 
hydraulic lifts and at pressures of up to 50 atmosph=res 
derived from the hydraulic accumulator, which can also be 
seen in the engraving. The melting cupolas, which, are 
situated opposite, in another shed, are served principally 
with grey pig from the blast furnaces of Vajda-Hunyad, 
which has been smelted almost exclusively by charcoal 
from the Bukk mountain forests. The blowing engine is 
worked by a battery of boilers close to it. The feed-water 
is treated by a special detartarising plant before passing 
to the boilers. In proximity to the Bessemer plant there 
is a shop with drying ovens for baking or shrinking the 
converter linings. This dolomite is quarried in the 
workings belonging to the shops in the neighbourhood, 
and 1200 tons of the material are consumed annually. 
The tuyeres for the converter bottoms and other special 
parts for the Bessemer plant are made in heavy presses 
at the brickery, instead of being imported as hitherto. 
In an open space outside these shops, and in close proxi- 
inity to them, there is a field of ingot moulds, whence 
they are taken to the different works. 

Only a small quantity of puddled steel is produced, 
amounting to about 20 to 40 tons, which is just suffi- 
cient for the crucible steel works. There are two double- 
puddling furnaces, each with a capacity of 600 kilos. 
per hour. 

The crucible steel shop is situated apart from the 
rest of the works, and produces 269 tons of crucible cast 
steel and 93 tons of forged crucible steel annually, 
includes two melting furnaces and two reheating crucible 
furnaces, each holding forty crucibles of 28 to 32 kilos. 
capacity, or a total of 1:2 ton at each melt. Of crucibles 
there is a daily consumption of sixty to eighty pieces, as 
they are rarely used more than twice. The moulding 
department at the Potteries turns out 8000 refractory 
clay and 6000 graphite crucibles yearly, besides 15,000 
crucible lids. This shop is complete with the usual 
cementation furnaces—for making blister steel——and the 
shears, power hammers, &c., together with its own motive 
power, for the production of shear steel. Swedish iron is 
consumed at the rate of only 10 tons per year. The out- 
put of this shop is mainly for agricultural machine making ; 
« small portion is, however, used for locomotive work, 
and a large part for projectiles for the army and the navy. 
The testing of these latter is effected on a firing range 
adjacent to the works, and provided with a naval gun 
from the arsenal of Pola. The annual output, comprising 
ninety different types of projectiles, amounts to:— 

116,460 shell with fuse... ee 
200 shell (armour-piercing) ... 
GES ann ven ioee ce 
1,550 ordinary shot ... 
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$4,000 projectiles for military exercise ... 
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Chromium enters in large proportion into the manufac- 
ture of these projectiles. 

The steel foundry has an annual output of 4300 
tons. The castings are largely for bows, stern-frames, 
rudders, hydraulic plants, engines, generators, rail- 
way material, locomotives, portable engines, threshers 
and agricultural tools. For locomotives, great use is 
made of steel castings, including fire-box foundation 
or mud rings, wheel centres—which in 1891 were specified 
to the exclusion of forged or foreign wheels on account of 
the good results obtained in comparative tests with Krupp 
cast centres—frame braces, caissons, motion plates, 
saddles, bogie pivots, hornblocks, pistons, crossheads, 
crosshead guides, buffer brackets, &:. The largest cast- 
iogs weigh 25 tons. 

The shop possesses three cupolas, numerous anneal- 
ing ovens, core-drying ovens, cold saws for runner 
heads, and cranes for handling the largest marine work. 





For -castings of superior quality the mixture employed 
is usually charcoal-cast pig-iron 0°45; selected scrap, 0°50 
and 0°05 of fluxes—ferro-manganese, silicon, aluminium, 
&e. The time for annealing appears rather short—five 
days for medium and eight days for large pieces. 

In the repetition department the moulding machines 
are all provided with dust aspirators. In the large cast- 
ings cleaning, uncoring, and dressing shop aspirators are 
fitted in connection with all machines, and some half- 
dozen cranes of about three tons are employed for 
handling the work between this shop and the annealing 
furnaces. 

The iron foundry, taken with the product of the brass 
foundry in connection, has an output of 1200 tons yearly. 
It is situated near to the “monkey.” From 0°80 to 0°90 
of the old iron employed is of Hungarian origin, and the 
rest is imported. The coke is obtained in the environs 
of Karwin-Ostrau, Austria, the coke depdt being shown 
in the plan of the works. For milder treatment of the 
metal charcoal is sometimes employed. There is a large 
depot for charcoal alongside the coke deposit. The 
foundry has a complete equipment for repetition mould- 
ing, and the usual cranes, band saws, &c. The finished 
castings vary from a few ounces up to 25 tons 
weight. 

The motive power for the works is derived entirely 
from lignite. Steam engines only are employed, there 
being no gas motors. The whole plant consists of fifty- 
eight fixed and one portable boiler having an aggregate 
heating surface of 66,280 square feet, the batteries occupy- 
ing five different houses. The water supply is one of the 
most important services of the establishment, nearly all 
departments, including the workmen’s colony—shown in 
the general view of works—being dependent upon it. 
The supply is derived from the Szvina, the large water 
mains being connected to four vertical pumps having a 
lifting capacity of 100 cubic metres (tons) per hour. 
Two of these pumps are each direct-coupled to a 100 horse- 
power steam engine, while the other two may be con- 
nected in turns to the same motor, so that, according 
to requirements, two, three, or four pumps may be 
worked at the same time. In reserve there is a fourth 
pump of Moore’s type, with a capacity of 90 cubic metres 
hourly. The average daily consumption amounts to 
6000 cubic metres (= tons). The pumping and con- 
densing plants are situated as shown inthe plan. The 
surface condensers above the station buildings are served 
by Worthington pumps, and a tower condenser of the 
Weisz system, by Breitfeld-Danieck, of Briinn, is pro- 
vided with an Erike system centrifugal pump lifting 
450 to 500 cubic metres of water per hour for the travers- 
ing spray condensing apparatus. The Worthington 
pumps lift 420 cubic metres hourly to the surface con- 
densers previously mentioned, which are of the Koerting 
system. 

The feed for all batteries of boilers is tirst subjected to 
a detartarising process. Three systems are employed. 
Three plants are on the Derveaux-Lteissert system, which 
is largely employed in Austria; one is of the Adorjin 
system and one of the Dehne system, consequently there 
is one plant for each steam generating station, and 
each plant has an output of about 30 cubic metres of 
softened water per hour, to deliver which to the boilers 
there are sets of Worthington feed pumps in three of 
the steam generating stations. In one there are three 
pumps with a capacity of 18 cubic metres per hour; in 
two others there are two pumps, each one with a capacity 
of 30 cubic metres hourly. 

There is another station with boilers fed by two pumps 
of the Weise-Monski system, with 30 cubic metres hour 
capacity; and in a fifth station there are two steam 
donkeys, each one pumping up to 20 cubic metres 
hourly. 

There are forty cylindrical boilers with double flues, 
and eighteen water-tube boilers, of which ten are of the 
Steinmiiller, and five of the Bind, and three of the 
Biittner systems. All have bar grates. In one station a 
Kudlitz steam blower is employed. Of the Lancashire 
type boilers, ten, of 88 square metres heating surface 
each, will, for increase of power, be replaced by eight 
Steinmiiller water-tube boilers of 150 square metres each, 
and a small station of two semi-fixed boilers of 40 square 
metres heating surface is about to be created. 

The boilers enumerated supply steam to fifty-three 
steam engines and pumps ranging from 6 to 4000 horse- 
power effective, and to sixteen power hammers of from 
150 kilos. to 15,000 kilos., besides, in winter, steam heating 
some of the shops. The total force available is about 
8000 horse-power. 

The central station for the transmission of electrical 
energy comprises four engines of 300 indicated horse- 
power each, of which one is a tandem compound by 
Nicholson, of Buda-Pest. There are three electric 
generators by Ganz, and one Siemens generator. For 
generating continuous current there is a steam engine of 
60 korse-power with a Ganz generator. Another unit is 
now being built, comprising a 300 horse-power Nicholson 
tandem compound witha Ganz electrical current generator. 
For the lighting of the works there are four other power 
units, aggregating about 300 indicated horse-power. At 
present the centralisation of all the steam power 
available in two units of 2000 kilowatts is under con- 
sideration. 

In the rolling mills, altogether there are four trains of 
rolls. The largest, Fig. 9—there being no armour plate 
made here—is a reversing mill for heavy sections, rails, 
&e. In the same train there are three stands, two-high, 
with rolls of 750 mm, diameter and 2 m. in length, cogging 
and roughing in the first and second heads, and rolling, 
accordizg to requirements, heavy boiler and bridge plates 
from 8 mm. upwards in the third. This mill is worked 
by a 4000-H.P. reversing rolling-mill engine, by L. Laing, 
of Buda-Pest, and has already been fully described in Tue 
ENGINEER,* while the mill itself was built by the State 
Constructional Works at Buda-Pest. The working of this 
engine is satisfactory ; but in view of the possibility of 


* ‘THe Exotnegr, February 3rd, 1905, page 108. 





utilising its power more constantly, it is now proposed to 
introduce a balancing transformer of the Ilgner system, 
as already in use at the Resicza steel works. This 
reversing mill is the most recent at Didsgyir. Its posi- 
tion is indicated on the plan. To the left of the feed 
rolls is the mill-regulating engine; a little beyond, the 
platform of the reversible rolling engine is just visible, 
and at the other side of the mill the ingot and re- 
heating furnaces are shown. On the right is one of the 
cranes used for the transport of the material when being 
worked upon the lines running at right angles to the line 
of the shop. Besides other cranes for handling the 
worked material, there are hydraulic coal and cinder 
lifts, electric ventilators, portable electric drills for 
girders, and double-cut cold saws, &c. Beyond the mill, 
not shown on the plan, is a large cooling shed for girders 
and rails, and the distance separating it from the mill is 
covered in as a protection to them during transit. The 
steam shears are situated on the closed side of the mill. 
The second is a heavy mill with one stand, three-high, 
for roughing, and three stands, two-high, for finishing, 
The rolls are 650 mm. diameter and 1800 mm. in length, 
The latter stand is built as a universal train for bridge 
plates of up to 530 mm. width. 

The third train is a medium mill with two stands, 
three-high, and two stands, two-high. The W-rolls are 
475 mm. diameter and 1800 mm. long. The fourth train 
is a “fine” mill with one stand, three-high, for roughing, 
and four stands, three-high, for finishing, the rolls being 
310 mm. diameter, and from 500 mm. to 1000 mm. 
long. 

For the transport of materials inside the mill buildings 
as well as outside there are a number of vertical boiler 
locomotives, which appear to be very quick and handy. 
These mills produce yearly 32,470 tons steel rails; 3760 
tons various material for rail tracks ; 2770 tons for bolt, 
fish-plate, and other material; 11,000 tous bar steel and 
profiles and forge steel; 12,500 tons iron bars, rolled 
material for bridges and special material. The profiles 
rolled are I’s and U’s up to l6in. by 10in. angles, tees, 
channels, specials, and zores plates; structural steel, 
merchant bars, round, square, and universal; and plates 
from fin. thick up to 7ft. wide. The rails produced are 
from the lightest of sections up to 96 lb. per yard, and 
of all types, including grooved rails of Broca and of 
“ Phoenix” profiles. 

A large quantity of rail-joint material is turned out by 
plants occupying buildings formerly devoted to rail 
rolling. The manufacture of fish-plates, bolts, nuts, screws, 
and other track accessories is carried on in two shops. 
The engraving, Fig. 4, shows part of one of these shops, 
with a range of charcoal furnaces for heating the bars 
from which the bolts are formed in a large number of rough- 
looking belt-driven machines crowded into the shops— 
Fig. 6. 

‘he main forge, 33,” produces 2823 tons of forged and 
pressed work annually, of which 740 tons is in the form of 
axles for locomotives and cars. The power hammers range 
from the smallest sizes up to 15 tons. For ordinary pressed 
work a steam hydraulic forging press—hydraulic with 
steam intensifier—of 280 tons, is in course of construction 
for this forge, and will be served by two electric jib cranes. 
The Ehrhardt process is employed for such pressed work 
as —-* all hollow axies, bogie-frames, «c. 

or hollow work the equipment of mandril presses is 
very complete, these being used for the construction of pro- 
jectiles of from 37 mm. to 305 mm., artillery axles and 
ammunition wagon axles, and other hollow work. One 
press for expanding cylindrical pieces, or others of a cranked 
form, has a horizontal cylinder of 70 tons pressure, and a 
vertical cylinder of 90 tons pressure on the ram. The 
other presses for this work are :—Two vertical at 220 tons, 
1000 mm. stroke; one horizontal of 280 tons, 3100 mm. 
stroke; one two-cylinder horizontal of 450 tons and 
1600 mm. stroke ; one vertical of 800 tons and 1500 mm. 
stroke. The high-pressure water is obtained by means of 
three twin tandem Worthington steam pumps, by T. 
Réck, of Buda-Pest, in connection with two accumu- 
lators of 400 litres capacity, by means of which pressures 
ranging from 20 to 800 atmospheres can be obtained. 
The aggregate power of the Worthington system pumps 
is 420 E.H.?. 

In connection with these presses there is a portable 
furnace, a reverberatory furnace, and an electric travelling 
pulley running upon an aérial cable. The engraving given 
in Fig. 8 shows this shop and one of the larger power 
hammers. The forged work runs from the small pieces 
of agricultural machines, portable engines, and railway 
cars, up to the heaviest for steam engines—stationary and 
marine—and gas engines. Some specimens of finished 
crank shafts are shown in our illustrations. Propeller 
shafts of 50{t. length, 20in. finished diameter, and 15 tons 
net weight are forged in this shop. 

The machine shops deal principally with very heavy 
work, there being no machine-making = propcr at 
Didsgyér. This is apparent from Fig. 5 of the large 
lathe shop for turning engine crank shafts, rolls for 
mills, locomotive wheels and axles. The tool equipment, 
as usual in most continental works, is derived from all 
quarters of the world. A large lathe by Hulse, Man- 
chester, and a number of lathes from United States 
firms, including some automatic screw-cutters, are notice- 
able; and, in other departments, a very large single-head 
slotter of the American pattern by Miiller, of Wien; an espe- 
cially large vertical-spindle milling machine by Bouhey ; 
and an automatic universal gear cutter by Gould and 
Eberhardt, of Newark, may be mentioned. In milling, ver- 
tical spindle machines are used for ordinary medium-size 
work and horizontal spindles for large work. The work 
is handled by cranes of various types and dates; but 
all the most recent of large cranes are operated by tri- 
phase current and Ganz motors. The tendency is to 
operate each machine tool by a direct-coupled motor. 
So far, the total number of such motors is thirty-six, 
ranging from 0°8 to 18 horse-power, and aggregating 
160 horse-power. Throughout the works there are 
ninety-two cranes of from 2 to 20 tons, having an aggre- 
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gate lifting power of 500 tons, and out of these there are 
electric cranes, numbering fifteen motors, whose aggre- 
gate lifting power is 90 tons, the electromotors having a 
total of 220 horse-power. An electric welding shop is 
situated between the mechanical shops and the large 
forge; and, somewhat apart from the body of the 
works, there are large erecting shops for bridge members 
and also for laying out railway switches and crossings. 
These shops have excellent equipments of special tools, 
all arranged with electric drives, and comprise rail planing 
and bending machines and mills for grinding the soles of 
Vignoles rails. 

The physical testing laboratory is situated near to the 
steam shears and new rolling mill, and has the equip- 
ment usual in continental works as regards tools for the 
preparation of the test specimens, hardening, kc. Among 
the tensile testing machines is one of the Grafenstaden 
type, the others being by “ Vulkan,” of Buda-Pest and 
Vienna, the machines ranging from 4 up to 75 tons, the 
latest patterns having hydraulic cylinders and variable 
power obtained by a system of levers, working up to 
100 tons. 

A main chemical testing laboratory is situated con- 
tiguous to the general technical offices. -In it complete 
analyses of raw iron, various metals, alloys, fuels, earths, 
natural silicates, slag and cinders, soaps, greases, oils are 
carried out almost daily. It consists of a room for the 
daily preparation of the metals, with drills for sampling 
the steels, &c.; a washing room with sand bath, &c.; two 
rooms for calcinations and_disaggregations, with muffle 
furnaces; and a room for assaying balances. The more 
important forms of apparatus include an electric furnace 
of the Hereus system, an electrolytic plant of the Classen 
system, a pyrometer, spectroscope, &c. The work is 
carried out by a chief chemist, who has three assistants. 

The micrographic laboratory is in charge of a metallur- 
gical engineer with two assistants. It comprises a 
polishing room containing a horizontal polishing machine 
by Meyer and Schmidt, of Offenbach; a milling office, 
and a dark room for optical work. The principal instru- 
mentsinclude a complete Martens micrographic apparatus, 
a Martens spherical microscope, and a Diirner binocular 
microscope with a stereoscopic camera. A Hereus elec- 
tric furnace is provided for calorimetric tests. 

The brickworks, producing two million furnace and two 
and a-half million building bricks, besides the dolomite or 
magnesite bricks and steel works pottery already men- 
tioned, covers a large area. There is, besides, a yearly 
output of 250,000 tiles, for most of which all the clay is 
obtained from pits belonging to the works. The refrac- 
tory clay is brought from the environs of Poltar and 
Beregszasz, but the finest quality has to be imported from 
Bohemia. Quartz is derived from the refractory sand of 
Didsgyér or of Jolsva. There is, for this, a large washing 
and drying plant, and for crushing and grinding the raw 
materials and used crucibles there are nine mills; and 
for mixing and pugging there are five mills. The mould- 
ing machines for bricks comprise a Grocke system plant 
of 20 horse-power and 20,000 bricks capacity ; a plant of 
15 horse-power, with a capacity of 6000 channelled bricks ; 
and a hydraulic press for the manufacture of crucibles 
and converter bottoms. For baking thereare five circular 
kilns of the Rost system, heated by half lignite, half gas ; 
and one kiln heated by lignite. The brickyard has also 
one kiln of the Rost system heated by lignite. The 
refractory bricks include the large bent slabs for loco- 
motive brick arches. The refractory capacity of the 
products is 31 to 35, Seger. 

On an average 6000 men are employed at the works and 
dependencies. Of these 400 live with their families in the 
colony adjoining the works, occupying buildings at 
moderate rents, well built, and with pleasant gardens. 
In fact, they are occasionally compared to English vil- 
lages, which, on the Continent, are greatly appreciated. 

The single men live in tenement houses, while others 
from the towns of Didsgyér and Ujdidsgyér, often reside 
in houses built for them with the material assistance of 
the works. To give the workpeopie the benefit of the 
lowest prices for the cost of living, co-operative stores are 
provided—as is now so general with many Continental 
works situated at some distance from large centres of supply. 
The co-operative stores, which are worked by a limited 
company and managed by its members, comprise butchers’, 
dairy, bakers’ and tea shops, seltzer water and ice 
factory, a refectory for the operatives, and a large 
restaurant for the office staff. The interest of the works 
in the food and drink of the men is really one of 
self-interest, in view of the object of obtaining the utmost 
vitality and greatest production from each worker. 
For example, the vinegar - and- water drink of the 
workers at one time used to cause great illness; and 
as seltzer water, as usually made, itself caused trouble, 
the works introduced the manufacture of this bever- 
age at very low pressure, thus providing a drink 
which is, to the Hungarian, the equivalent of the French 
workmen’s freezing water and coffee extract. The 
works has its own doctor and surgeon for all cases of 
necessity. The men have a special fund which assures 
them medical treatment in cases of illness, baths, 
sanatorium, and reduced pay during illness. If disabled 
completely, they receive a permanent pension, or in case 
of death the funeral expenses are met, and the widow 
receives a pension and is assisted in the education of her 
children. This fund has a capital of 4 million kronen, 
and is derived from the permanent collaboration of works 
and workers. The works has the care of clothing the 
children of the poorest workmen. There is a school for 
apprentices, with an excellent curriculum, and yearly 
examinations—in which, it is evident, much interest is 
taken by the officers and engineers belonging fo the 
works. The shop for apprentices adjoins the machine 
shops “ 46.” 








Ir is said that 1 1b. of zirconium will supply 50,000 
filaments for Professor Wedding’s zirconium lamp, ‘The life of the 
lamp is calculated at 700 to 1000 hours, 





THE MEXICAN CONGRESS OF THE AMERICAN 
SOCIETY OF CIVIL ENGINEERS. 


(By our own Correspondent.) 


A crry of 400,000 inhabitants, with wealthy suburbs, well 
paved and lighted, and served by a most complete 
system of electric traction, which in less than thirty 
years has emerged from mediwval neglect, is well worthy 
of attention. Mexico has done this and more, for so 
lately as twenty years ago she was still notoriously 
unhealthy and fever stricken, and had not quite removed 
the ill repute of lawless citizens. To-day she is well 
drained and sewered, and has an excellent sanitary 
service, and there is no capital city in the world which 
can boast itself more attractive, healthy, or orderly. In 
fact, it is, for the tourist,.the handsomest, gayest, and 
most hospitable capital city, not only in America, butin the 
world. Such a transformation has meant great engineer- 
ing activity. Both the recent date of the large works which 
have been undertaken and the world-wide repute for 
honesty and ability of such men as President Diaz, 
Financial Minister Limantour, and Generals Gallardo and 
Quintas are a guarantee that the works have been carried 
out honestly, and with a wide and comprehensive view of 
the requirements and prospects of the city; also that the 
best engineering talent has been employed and that the 
works are thcroughly up to date. Some of the new 
works have been completed, but all are sufficiently new 
to be interesting. Ancient aqueducts and buildings also 
show lessons of another kind. 

The so-called Valley of Mexico is really a wide 
basin, containing several lakes. This basin is fairly 
flat, and though situated at the great elevation of 


7400ft. above sea level, it is not a plateau in any ordinary . 


sense, being surrounded on all sides by mountains. 
The elevation, in spite of its tropical latitude—19 deg. 
41 min. N.—ensures a bracing atmosphere, and the lakes, 
combined with the mountains, supply sufficient moisture 
and rainfall to temper the tropical sun. The climate, 
even at midsummer, is the most perfect imaginable. 
Vegetation is not scorched, though all the advantages 
aan briskness of the vertical sun are enjoyed. The 
nights are cold, the days warm, but with an invigorating 
breeze, and almost daily tempered by afternoon showers. 
Those of the surrounding mountains to the east and 
south rise above the line of perpetual snows. Popocate- 
peti, 17,800ft.; Ixtaccihuatl, 16,100ft. There being no 
outlet for the waters, except by evaporation, the basin 
was naturally subject to very heavy inundations. And 
the lakes occasionally rose to a most damaging level. 
The city of Mexico was built on a peninsula on Lake 
Texcoco, and was but imperfectly protected from floods 
by dykes and level banks after the Dutch style. 
In order to correct this the historical drainage 
canal works of the Tajo de Nochistongo were 
projected about 1552, thirty years after the Spanish 
conquest. And ultimately the Dutch engineer Maartens 
—Seior Enrique Martinez as he was called in Spain— 
was employed to design the drainage works. Commenced 
in 1607, and completed, as far as they were destined to 
be completed, before the phenomenal fiood of 1629, these 
works would have appeared large, and, for the then small 
community, ambitious even in our day. They were 
carried out apparently without regard to cost in money or 
human lives. Over 15,000 labourers were employed in 
their construction, on the excavation of the cuts, and in 
the tunnelling. The cut was carried ten miles from the 
lake which it partially drained to the nearest mountains 
on the north, and was continued by tunnels through the 
mountains to the nearest valley. 

Ht is now a question whether the benefits of the 
continual shrinkage of the lakes is not due in some part to 
these works. Certainly their failure to cope with the flood 
of 1629 destroyed confidence in them. They were left in- 
complete and not properly maintained, and recently their 
only apparent use has been to economise work on the 
Central Railway, which is situated in the cut. In any 
case, the Juncta Directiva boldly abandoned them, and 
faced a much heavier scheme designed by Don Espinosa. 
This scheme, by canals and conduits, collects the water 
from the upper levels, and diverts it from the lakes by a 
channel, some 21 miles long, to a tunnel which claimed 
to be among the first half-dozen of the great tunnels of 
the world, being 6 miles 288 yards long and 17ft. by 17ft. 
in section. This discharges into the valley of the Tula 
River to the north, and thence to the Gulf of Mexico. It 
is inverted with concrete and arched with bricks—four 
rings. The gradient is 4ft. to the mile. Where practical, 
manholes and ventilation is provided about every 1200ft. 
Work was undertaken in 1885. It cost 16 million 
dollars, and was followed in about four years—1889—by 
the sewering of the city, a further work which cost six 
million dollars. At the present time there are 20 miles 
of main sewers from 1 m. (89in.) in diameter up to 
2°55 m. (100in.) ; while there are 100 miles of branches 
from °40 m. (16in.) and upwards. The city is exception- 
ally level, and, in default of gravitation, hydraulic 
gradients are artificially created by the usual expedient 
of flushing from tanks. There are 12 miles of iron water 
mains used for this purpose. 

Meanwhile, the general improvement of the town went 
on apace. More than a quarterof a million square metres 
of cement and flag-stone sidewalks were laid in the 
streets, and over 2,000,000 square metres of street sur- 
faces were paved, of which 610,996 square metres were 
finished with the best asphaltum surface. Parks and 
gardens were laid out, planted, and decorated, and a new 
water supply under pressure—described in Tur Enai- 
NEER, August 16th—is being completed, to relieve the 
old low-pressure service, which will be chiefly retained 
for such purposes as watering the parks and flushing 
drains and sewers. 

In ‘short, Mexico is an ideal place for such a Congress 
as that recently held by the American Society of Civil 
Engineers. The Mexican invitation was warm, so also 
was the welcome which followed. The members reached 
Mexico by train on the 7th of July, and were occupied 





for weeks in visiting works admirably suited for suggest. 
ing points for discussion. The proceedings throughout 
were characterised by American energy, and often mem 
bers had to rise before dawn and to travel till midnight. 
The hosts had more than calculated on this phase of 
their guests’ character, and every facility which fre. 
transportation and ample hospitality could compass was 
made available. In fact, sufficient provision in every 
way was afforded for ordinary people to have lingered over 
for as many months as this expedition occupied weeks, 

The proceedings commenced at 8.30 a.m. on Monday 
8th July, when, as the guests of the Electric Tractioy, 
Company, the American engineers assembled at Li 
Mineria—the School of Mines—and entrained in a sei 
of electric cars. The cars started shortly after 9 a.m., 
and made a procession over the lines. Up to one in th: 
afternoon was spent in visiting various suburbs an:| 
places of interest, such as- the shrines and well ai 
Guadelupe; but what most interested were feature 
like the new aqueduct, which ran alongside our rout: 
from Guadelupe, also the drainage canal — though 
the drainage works were reserved for a subsequent 
visit — and some natural phenomena, such as 
6in. bore, which started to spout after the last earth 
quake, and is now throwing water to a height of 200ft. 
The water is heavily charged with carbonic gas, which j 
doubtless the source of the pressure. Strange to say, no 
attempt has been made to collect or utilise the gas. The 
water is used for irrigation. After spending suflicien( 
iime at each place of interest, the party eventuall, 
reached the sumptuous quarters of the Country Club, 
where they were entertained to an excellent luncheon. 
There were in all close on 300 guests, many local engineers 
and architects having been invited to join the party. After 
luncheon the central power station and workshops wer 
exhaustively examined. At the power station it was 
interesting to see how over 7000 steam horse-power had 
been thrown out, and the steam plant was now only 
retained as a little needed stand-by, while the electric 
power supplied from the great hydro-electric company’s 
works at Nexaca, 100 miles distant, had been installed, 
and was working to the satisfaction of everyone. 

At the workshops the chief peculiarity and interest was 
in the machinery shops, where, owing to the remoteness 
from the great manufacturing centres, it has been found 
necessary to provide for the repairs of practically every- 
thing, and also, owing to the policy of the country, it is 
desirable to manufacture rolling stock and all that can 
well be made in Mexico. 

The idiosyncrasies of the Mexican mechanic were 
explained with appreciative pride. At the same time 
the shortcomings of a ready detachment from his work, 
and the difficplty in keeping him after he has become 
useful, were complained of, and one could see that while 
Mexico would be a pleasant place to work in, and the 
Mexicans pleasant people, there are yet many trials to 
be endured. 

It was after dark when the procession of cars reached 
our hotels, and there was just time to dress for 
th: opening ceremony in the Mineria. This building 
had been devoted to our use, and the main hall in 
which we conducted our business was an excey tionally 
handsome room, with a platform and dais on one end, and 
a gallery, where the band was placed, at the other. 
Round the walls were ranged symbolic statuary in white 
marble, and of a most original and graceful art. 

It was at this inaugural meeting that we learnt of the 
first and only mishap of the trip. During the day 
rumours had reached us that some of our baggage had 
been stolen. Now it was announced that the thieves 
had taken the printed “ Proceedings.” Luckily, how- 
ever, the secretary had retained separately the manu- 
scripts of the papers. Hence, while we had not the 
advantage of reading what was being read, or taking 
away the matter, we lost little, because each man was 
less minutely critical of the paper, and spoke more 
fairly of what he himself had done or noticed of interest 
in connection with the subject. The proceedings were 
adjourned at 10 p.m. till 7 a.m. next day. 

WATER SUPPLY, 

The first subject was on “ Water Supply,” and a most 
noticeable feature was the very large proportion of the 
members in attendance at the Congress who were 
hydraulic engineers. This branch of the profession is at 
present abnormally busy in the United States. George H. 
Benzenberg—the President— stated that on such works and 
the other municipal enterprises nearly 700 million dollars 
worth of work is in contemplation. The opening paper 
was by George W. Fuller, M. Am. Soc. C.E., on the question 
of filtered water versus virgin catchment areas, entitled : 
“Is it better policy to purchase and control watersheds, 
thereby preventing the pollution of impounding reservoir 
supplies, or to suffer a certain amount of pollution of 
such supplies, relying upon filtration to correct the effects 
thereof?” 

In the absence of the author, this paper was read by 
Professor Gardner Williams, of Michigan. The character 
of the paper was decidedly heavy, dealing with the 
various questions in a rounded and authoritative style. 
The discussion, however, was crisp and to the point. In 
the Central States of the Union, of course, the natural 
conditions compel the towns to use the water from the 
large rivers, and this alternative is not considered. 

These States, however, have the most valuable expe- 
rience in the advantages of settlement, sedimentation, 
and filtration. In St. Louis, for instance, the treatment 
works do not include filtration; they cover barely 
30 acres, and yet they remove more than 97 per cent. of 
the bacteria from 60 million gallons « day, and the water 
is potable and apparently safe. In the Eastern States, of 
course, the circumstances are very similar to those in Great 
Britain, and naturally the New York engineers, who have 
after strenuous work just seen the initiation of the largest 
domestic water supply scheme* ever adopted, took a con- 


* The new Catskill scheme, officially inaugurated June 20th, 190% 
will supply 600 million gallons daily, and will cost 162,000,000 dols. 
(£83,000,000) to complete. 
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siderable part in the discussion. Of the great staff of 

850 engineers who are employed on this scheme, the 

following were in attendance :—Waldo Smith, engineer- 

in-chief; John R, Freeman, consulting engineer; Nelson 

?. Lewis, engineer-in-chief, Board of Estimate and Ap- 

portionment ; Robert Ridgway, and several others. 

The consensus of opinion was, that while complete 

purification could not be obtained by any ordinary filtra- 

tion process, still there are so many sources of pollution 
in any large catchment, even such as are considered un- 
impeachable, and the public are becoming so exacting when 
illness breaks out, that it will be necessary ultimately to 
both control the-watershed and to filter. Some interest- 
ing sources of watershed pollution were mentioned, one 
in particular, which seems fairly acute in the States, being 
that the railway trains take no precaution to prevent 
sewage from the running trains being discharged on the 
line. 

Mr. Noble Anderson, the British member, took occa- 
sion to refute a statement in the opening paper that the 
purchase of watersheds in Great Britain had been made 
at so low a price that the financial aspect of the question 
was negligible, and quoted from his own British experi- 
ence. Further, he pointed out that in some places in 

Britain it is now usual and necessary to treat water off 
watersheds which were originally considered safe. He 
also enlarged on the advantages of the system adopted 
in Victoria, Australia, where many of the watersheds are 

used as forests. A proper planting of a watershed with 
suitable timber will not only ultimately secure a good 
return on the capital sunk in the purchase of the land, 
but is likely to improve the dry weather—summer-—flow 

from the catchment, and may even have a good effect in 
increasing the actual rainfall. So that in two ways the 
yield from the watershed is likely to be improved. 

Professor Williams’ contribution to the discussion was 
closely followed. It was remembered that he is the 
engineer who discovered the origin of the extraordinary 
typhoid outbreaks at Detroit in 1894-5, which had for 
years puzzled the medical faculty, and incidentally 
proved that the typhosts and the coli communis have a 
much longer life in lakes and rivers than had previously 
been credited to them. 

MEXICO’S NEW WATERWORKS. 

But naturally tbe contribution of most interest was 
from Senor Marroquin, the engineer-in-chief of the 
Juncta Directiva de las Obras de Provision de aguas de 
Mexico, or briefly, the Mexican New System of Water 
Supply Commission. Here the only thing corresponding 
to purification is the precautions taken—as at such British 
towns as Lancaster—to prevent contamination of the 
spring water, which, from the analysis, is, chemically and 
bacteriologically, almost perfect. These works have 
been briefly described in Tue EnGinggr, August 16th. 
The voleanic rock at Nativitas, La Noria, and beside 
Lake Xochimilco, has been pierced to a depth varying 
from 25ft. to 40ft., and the water filtered from the vol- 
canic brecchias beneath rises, or rather, boils up under 
considerable pressure to the surface. The iembers 
spent next day in inspecting these works, and camped 
beside the Nativitas springs. So clear was the water 
that it was hard to imagine that any of these springs 
were more than 2ft. or 38ft. deep, though they were 
10 m. deep. The stream of water flowing away from 
them was very imposing in volume. The aqueduct into 
which these waters are to be pumped is finished for the 
greater part of the way to Mexico. At one place near 
the middle, where an effort was evidently being made to 
push the work, we saw no less than six steam-driven 
concrete mixing machines—Ransome’s system—work- 
ing side by side. And the one thing most notice- 
able was the excellent provision of contractor’s plant. 
The works were being carried out under the direct super- 
vision of the Juncta Directiva, which body evidently takes 
a liberal view of the advantages of good plant and 
substantial temporary works for construction. 

The four service reservoirs are over 325ft. in diameter, 
and have an average depth of more than 20ft. They are 
entirely roofed over by concrete, which is carried on 
reinforced concrete columns. All this work, the central 
valve tower, the reinforced concrete pipes to inlets and 
outlets, the concrete bed, and even much of the excava- 
tion, has been effected by an immense traveller, fixed at 
the centre and revolving with the travelling wheels 
running on rails round the circumference of the reser- 
voirs. This-traveller has a girder of over 20ft. deep 
and about 170ft. clear span, and the radial travelling for 
concrete and excavation is effected by continuous wire 
ropes which raise, traverse, and tip the buckets by a 
inechanism operated in the engine house over the 
travelling wheels. The heavy reinforced concrete 
columns, which are constructed in a yard close by, are 
transported in a somewhat similar manner, as are also 
the heavy valves and pipes. 

Very ample opportunity was given to the American 
visitors for the inspection of these works. The whole of 
the bed of one of the service reservoir was traversed, the 
workshops reviewed, and finally the finished portion of 
main aqueduct which brings the water from the wells 
to these service reservoirs was traversed, which from its 
size caused no stooping or inconvenience to even the 
tallest of the members. 

One feature of this aqueduct, which has a fall of 
‘0003, or say 19in. in the mile, which was puzzling, is the 
provision made for ventilation. Manholes and ventilators 
are placed at intervals of 333 m. throughout the whole 
length, though much of the aqueduct lies through suburbs 
Where there is more danger of pollution than at the 
service reservoirs, where so much care is taken to protect 
the water. The explanation, however, was supplied by 
Senor Marroquin, the courteous chief. The aqueduct will 


‘low under pressure, and these ventilating chimneys are 
as much reliefs as anything else,and the water is not un- 
necessarily exposed to the air, and the water will not have 
ut passing along its surface after the manner of a sewer. 


wells is naturally different, and as they are situated at 
about the same level as the city of Mexico, it is found 
necessary to pump from them into the aqueduct. 

The four pumping stations are each fitted with a pair 
of electrically driven centrifugal pumps against heads of 
from 20ft. to 40ft. Finally, the water is pumped by a 
single-stage centrifugal pump into a dft. diameter 
cast iron water main, which supplies the city of 
Mexico under a pressure of 50 m.—say 164ft. The pumps 
_ been supplied by the I. P. Morris Company, Phila- 
elphia. 

The present reticulation of the city of Mexico will be 
reconstructed so as to take full advantage of the new 
supply, which, whether from purity or quantity in propor- 
tion to requirement, will be inferior to no other supply in 
the world. At first the aqueduct is designed to carry 
about 88 million gallons, and ultimately this will be 48 
million gallons. With the suburbs this will serve a popu- 
lation already close on 550,000. No better discussion 
could have been arranged to emphasise how luckily 
situated Mexico is, where the purest water can be pro- 
cured without the expenditure of one penny on catch- 
ment areas or treatment works, and where the cheap water 
power from Necaxa is available for pumping. The waters 
are proved to come into the valley from subterranean 
channels under the Ajusco Mountains, which lie to the 
south. 

Further particulars of this water supply will be found 
in Toe EnGineer, August 16th, 1907. 
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LEVESON FRANCIS VERNON-HARCOURT. 
WE regret to have to announce the death of Mr. L. F. 
Vernon-Harcourt, which took place at Swanage on 
Saturday afternoon last. He was born on January 25th, 
1839, and was therefore in his sixty-ninth year at the 
time of his death. In him the profession has lost a dis- 
tinguished man, and the Institution of Civil Engineers 
one of its most regular attendants at meetings, who 
rarely let slip an opportunity of taking part in discus- 
sions—nearly always with great effect—on papers the 








LEVESON FRANCIS VERNON-HARCOURT 


subjects of which came within his special sphere of expe- 
rience. This was mostly in the direction of harbours, 
rivers, and waterways generally. 

Mr. Vernon-Harcourt was the youngest son of the late 
Admiral F. E. Vernon-Harcourt. He received his first 
education at Harrow, and afterwards went to Balliol 
College, Oxford, where he obtained a first class in Mathe- 
matics in 1861 and a first classin Natural Science in 1862. 
For three years subsequently to that period he was with 
the late Sir John Hawkshaw, after that, namely, in 1866, 
being appointed resident engineer on the South-West 
India Dock Works. This position he held for four years. 
Then for two years he was engaged on the Alderney 
Harbour Works. He was then for two years in charge 
of the Rosslare Harbour Works at their commencement 
in 1872, and also of those of the railway to Wexford. 
In 1878, being then some thirty-nine years of age, he 
commenced practising as a consulting engineer in West- 
minster. In 1882 he was created Professor of Civil 
Engineering at University College, London, and was made 
Emeritus Professor in 1906. 

In the summer of 1880 he visited all the principal 
harbours on the North Sea between Calais and Ymuiden, 
and, as a result of this visit, he read a valuable paper on 
“Harbours and Estuaries on Sandy Coasts’’ before the 
Institution of Civil Engineers in April, 1882. Possibly, 
as another result of this long inspection, he was struck 
with the idea of making model experiments, so as to 
determine the results of constructing sea works on the 
coast line, particularly with regard to the deposition of 
silt. At any rate, he carried out numbers of experiments 





He 
became a great advocate of such experiments, and held 
that the time, trouble, and money devoted to them would 
not be expended in vain, if only engineers were led to 
learn from them, as he maintained they could, the effect 
of proposed alterations before actually constructing the 


with the mouths of the Seine and the Mersey. 


works on a large scale. The above-mentioned paper was 
by no means the only contribution which he made to 
engineering knowledge. We may well allude to two 
others, the first of which was read before the Institution 
of Civil Engineers in 1894. This paper had for its sub- 
ject the “ Training of Rivers,” and it dealt in a most com- 
prehensive manner with the training works which had 
been carried out on a number of rivers on the Continent 
and abroad, including the Rhone, the Volga, the Danube, 
the Mississippi, the Maas, the Adour, the Nervion, the 
Weser, the Loire, the Seine, and others. This “— 
raised a very long discussion, and became quite a classic 
on the subject. 

Another paper was on “Some canal, river, and other 
works in France, Belgium, and Germany.” This paper 
dealt largely with hydraulic canal lifts. In this connec- 
tion we may mention that in 1904 Mr. Vernon-Harcourt 
was on the International Jury in Vienna on projects for 
canal lifts, and for his services was made a Commander 
of the Imperial Franz-Josef Order of Austro-Hungary. . 

The silting up of channels and ports was one of his 
principal studies, and his ideas on this subject, having 
regard to the proposed barrage across the Thames, may 
be interesting to quote. He considered that sluices in 
the form of dams were harmful in tidal rivers. On one 
occasion, when commenting on this point, he quoted the 
grand sluice near Boston. Here, he pointed out, the mud 
was in summer sometimes heaped up to a depth of 10ft. 
or 11ft. against the sluice doors. This naturally would 
prevent navigation. It was true, he added, that in 
winter this deposit was washed clear by the floods of the 
Witham ; but what, he asked, was the use of having 
sluices which were blocked during several months of the 
year? He considered that the exclusion of the tide from 
any river would prove fatal to its maintenance, and held, 
on the contrary, that the tidal flow should be permitted 
to act as far up a river as possible, so as to produce as 
great a tidal oscillation at the mouth as possible. When 
tidal water oscillates there is but little silting; it is when 
stagnation sets in that the deposition begins. It is an 
old proverb, he once remarked, that a rolling stone 
gathers no moss, and he thought it might be considered 
an engineering proverb that “ moving water deposited no 
silt.” 

It is interesting to note, having regard to the recent 
lamentable disaster at the Hook of Holland, that Mr. 
Vernon-Harcourt at one time paid some attention to the 
improvement of this port. The question was whether a 
breakwater should be placed parallel to the coast some 
distance from the mouth of the channel. Mr. Vernon- 
Harcourt did not consider that the breakwater should be 
straight, as had been proposed, but advised the construc- 
tion of a curved mole. This, however, has never been 
constructed. Had it been it is improbable that the 
Berlin would have been wrecked. 

Part of the work carried out by Mr. Vernon-Harcourt 
for Sir John Hawkshaw was a survey of the Upper 
Thames Valley. This was made during the latter half of 
1877, and was required to provide data for a report to be 
made to the Upper Thames Valley Commissioners. Mr. 
Vernon-Harcourt went over 150 miles of main river and 
its tributaries. The records which have been left by him 
of this journey form most interesting reading, but space 
will not permit of our quoting them at length. We may, 
however, draw attention to one or two things which were 
discovered, and which went a good way towards explain- 
ing why floods took place. During a flood on the Even- 
lode, near Blenheim, he found a series of sluice gates 
entirely closed. These were far off from any houses, and 
no one appeared to be in charge of them. He got his 
boatmen to raise the sluices, which increased the flood 
below and relieved it above. All the remarks he heard 
on the subject were those of a miller above the sluices, 
who said that the flood had passed off unusually quickly! 
In one place he found a fish trap placed across the 
river, which was elmost closed up with rubbish and 
leaves which had accumulated against it; in another a 
tree had stuck under the arch of a bridge, which not 
only obstructed the waterway itself, but formed a 
nucleus for other rubbish, so that the channel had 
become almost entirely blocked up. At several mills he 
found the millers unwilling to open the sluice gates to the 
full in flood time for fear of reducing the available head 
by increasing the flood level. 

Among other matters which were studied by Mr. 
Vernon- Harcourt were inland waterways, and his views 
are of particular interest having regard to the present 
Royal Commission. He thought it would be impossible 
thoroughly to improve the system of inland communica- 
tion in this country without some general comprehensive 
administration of the canals and the rivers connected 
with them. On the other hand, he considered that any 
attempt at general revival and improvement of the canal 
system could not prove financially successful, as local 
canals through thinly populated agricultural districts 
could not compete with railways. We mayadd that these 
views were expressed as long ago as 1885. 

In 1896 Mr. Vernon-Harcourt went to India to make 
a report to the Calcutta Port Commissioners on the 
improvement of the river Houghli. He served on the 
juries for Civil Engineering at the Exhibitions at Paris 
in 1900 and St. Louis in 1904. In 1905 he took part in 
the Milan Navigation Congress as representative of this 
country, and in 1906 was appointed British member of 
the Suez Canal Works Consultative Commission. 








Ir has been reported that a new and rare metal called 
stromeyrite has been found at several mines in the cobalt belt of 
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Fig. 1i—DEELEY’S VALVE GEAR 


EXPRESS PASSENGER ENGINE, MIDLAND 
RAILWAY—THE VALVE GEAR. 


Iy our issue of July 5th we illustrated and described the | 
latest passenger engine of the Midland Railway Company. | 
This engine has a new valve gear designed by Mr. R. M. | 
Deeley, who has kindly provided us with a fuller description 
of it, which we print to-day. 

The gear gives a valve movement and steam distribution 
identical with Stephenson’s except as regards the lead, but it | 
is without excentrics. The crank axle can therefore be made | 
stronger, and larger areas can be given to the bearing surfaces. 
To enable the slide blocks to be made a good fit, and thus | 
secure the steady running of the gear, the little end of the | 
connecting-rod has a ball and socket joint, which allows the | 
engine to roll on the driving wheels without straining the | 
moving parts. The lap + lead movement is given to the 
valve by a pendulum link actuated by a rod from the cross- | 
head in the same manner as with Walschaerts’ gear, but the | 
expansion link, instead of being oscillated directly by a rod | 
from an excentric or return crank on the crank shaft, receives 
its motion from the crosshead on the other side of the engine, 
to which it is connected by a link. 

The underlying principle of the gear on engine No. 999 will 
perhaps be more readily understood from the accompanying 
line diagram, Fig. 1, than from the general arrangement, which 
is necessarily somewhat complicated by the inclusion of the | 
parts of the two engines and by the details ofconstruction. A | 
similar line diagram, Fig. 2, of an ordinary Walschaerts’ gear | 
is added, in order that the two may be readily compared and | 
the differences noted. 

As mentioned in our original description, the design of the 
gear necessitates the die on one side of the engine being at the 
top of its expansion link when the die at the other side is at 
the bottom. This has been made possible by placing the left- 
hand expansion link in advance of the right-hand one, and by | 
placing the reversing shaft between the two, with one revers- | 
ing arm forward and one backward, as shown on the general | 
arrangement, This disposition of the expansion links has the 
advantage of balancing the reversing parts, and also removes | 
the difficulty of transferring the oscillatory movements from 
one side of the engine to the other, which would be experienced | 
if both links were situated on the same transverse axis. | 

It may be noticed from the general drawing—a por- | 
tion of which is reproduced above--that the curved 
expansion links are not central with the trunnion on 
which they oscillate, and that the reversing arms are not 
horizontal when the gear is in the ‘‘mid’’ position. These 
apparent deviations from symmetry, and certain obliquities 
of the connecting links, have been very carefully considered, 
and arranged so as to compensate for the irregularities of 
valve movement which would otherwise be introduced by | 
the varying angularities of the connecting-rods, and the 
steam distribution obtained, as will be seen on reference to | 
the accompanying tables, is exceptionally good. 

The chief objection which can be raised to the gear designed 
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Fig. 2—WALSCHAERT’S VALVE GEAR 


, by Mr. Deeley is that in the event of the failure of one side of | down, there are few places where another engine cannot be 
| the engine it is impossible to work with the other side alone, | obtained in less time than is necessary to disconnect the 


as may be done in the case of an engine fitted with an ordin- | broken gear, and to secure pistons and valves, d&c., 80 as 
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| ary type of self-contained valve gear. This objection is much | to make it safe to move the disabled engine under its own 


more apparent than real, for such high-class engines as the one ' steam. There is also the great possibility of an engine work- 
under consideration are seldom used except for express pas- ing on one side only being unable to start, owing to the 
senger trains on the main line, and, in the event of a break- position of the crank or the weight of the train, 





dOHS 1738318 HLYV3SH NadO—O0! ‘314 THA ONITION YRGHID-6 ‘314 


= D cienithidhan a 
a = — eraniaen —Ae ‘ 
: . wa ~m 


Db ddanns = 


Miigere | ae 
a 


30404 YSWWVH 30uV1—8 ‘314 





fa 
= 
— 
Z 
_ 
a) 
Z 
i 


THE 





(08% 26nd 208 wordrsosop 40,7 ) 


Sept. 20, 1907 


SHUOM AOANSOIACGC AHL 





THE ENGINEER 


Sept. 20, 1907 








QUEBEC BRIDGE. 


Tue cause of the lamentable accident which occurred | 
to the new Quebec Bridge on August 29th whilst it was | 
in the course of construction is still an unsolved problem, | 
the nature of the wreckage being such as to preclude a 
speedy and close examination of the fallen members. 
We do not propose again to recapitulate the details of 
construction, as we gave these fairly fully so recently as 
September 6th. However, trustworthy information con- 
cerning the nature of the disaster has now reached us, 
some of which we feel sure will interest our readers. 
It is generally agreed that every care was taken 
in the testing and selection of the materials used | 
before they were accepted for the work. No one} 
appears to have seen the bridge fall, and its sudden- 
ness may be gauged from the fact that only one man 
seems to have been able to escape after the first | 
symptoms of the catastrophe were felt. No loud reports 
were heard, so it is reasonable to suppose that the collapse 
was not due to the breaking of any member which was 
in tension. The approach span and the anchor pier are 
intact, the fall of the ironwork not having damaged them 
in the least. The larger proportion of the cantilever 
superstructure fell into the river, and nothing of the 
wreckage is visible beyond about 100ft. out from the | 
main pier. In some places as much as 140ft. of water | 
covers the wreckage in the river. The anchor arm is the 
only portion that is visible, and it is significant that this | 
arm appears as though it had simply dropped from the 
piers, there being only a very slight movement towards 
the river. The ornamental tops of the main posts pro- | 
ject a little above the water at about 100ft. from the | 
shore, and the anchored top chord eyebar chain on one | 
side appears to have its natural slope, whilst on the other | 
side it drops down into the water. | 

One authority has stated that the most striking feature | 
of the wreck is that the top chord eye-bars are still | 
almost in a straight line and continue so from the anchor | 
piece till they are lost in the river. It appears that the | 





to a total stress of between 17,000 lb. and 18,000 lb. per 
square inch. A temporary stress of 24,000 lb. per square 
inch was considered by the engineers to be quite allow- 
able with safety. On the basis of the calculations given 
above there was only three quarters of the limiting safe 
stress in the member and yet it buckled. A true explana- 
tion of this would prove interesting ; conjectures, although 
feasible, are not always satisfactory. Prior to the fall of 
the bridge a deflection had been observed in this member, 
and on examination it was found that all four ribs were 
deflected at both top and bottom flanges, the amount of 
deflection being from 1}in. to about 2in. for the several 
ribs. The latticing chord was also, from what we can 


| gather, stressed differently from its normal state. A 


rivet in one of the cross struts of the latticing that had 
been tight before was found to be loose, a fact which is 
rather significant. 

In conclusion, we may say that all the engineers who 
have examined the fallen bridge speak in high terms of 
the quality of the material used. Although this has in 
many instances been subjected to the severest punish- 
ment there has been no bad material found. The metal, 
although bent, twisted, crushed, and sheared, yet showed 
the most satisfactory pliability and ductility. The rivets 


| were also good, most of the failures having been due to 


shearing, and the fractured face always indicated that a 
clean shear had taken place. The eye-bars and pins 
also behaved very well, in fact they surpassed expectation. 








MACHINERY AT OLYMPIA. 
No. I. 

Tue Machinery Exhibition which was opened at 
Olympia yesterday, and which will remain open until the 
19th of next month, is one of the best and most exten- 
sive of its kind which has been held in this country for 
some time. This year every available piece of floor 
spac > is occupied, leaving only the gallery vacant, which, 
we understand, might also have been used had it not 


towers were not pulled back by the anchor arm top| been for the weighty nature of most of the exhibits. 


chords, but that the towers pulled the chords forward. 
The falling over of the portal and anchor tower legs 
caused the upper ends of the anchorage eye-bars to be 
bent edgewise to almost a full right angle. The eye-bars 
are so stretched that they lifted the mortar between them 





There are over 320 stands, and approximately 520 


| exhibitors. Machine tools naturally predominate, and 
| the examples of this class of machinery are varied and 


good. One firm alone is exhibiting machine tools weigh- 


| ing no less than 100 tons, and those of another firm 








“Tae Excinerr™ 
HALF OF THE 


an inch or so out of level. This will certainly necessitate 
the renewal of these eye-bars when the bridge is being 
reconstructed. The fall had most disastrous effects upon 
the splices of the members. Nearly every splice chord 
was broken, including all the field splices. In several 
instances they broke clean through the splice plate either 
on the line of the splice or through a row of rivets. When 
the chord splices broke they went generally in an irre- 
gular line through the pin-hole when the section was 
weakened. The behaviour of riveted joints other than 
splices was all that one could desire. 

The compression members suffered the most in the 
wreckage, and the compression chords behaved no better. 
The unsatisfactory behaviour of the compression members 
may be compared to the main posts. These, similarly to 
the main compression members, were built up of four ribs 
cross-braced together. Each rib was a 5ft. built I girder 
instead of the channel sections used in chords, and the 
same failure which was noticed in the chords was also 
apparent here. In the east tower post there are four or 
more points of absolute failure. The stitch riveting, 
which held together the plates in a heavy compression 
member, also showed signs of weakness. 

We draw special attention to the compression member 
marked with a X in the accompanying illustration which 
we give of half the bridge. This member has buckled 
into an S shape. Apparently there is no explanation for 
the bar assuming such a shape unless we suppose that 
it was subjected to extremely high compressive 
stresses. This point we discuss in a leading article 
The dead load stress in this bar was calculated to be 
15,000 Ib. per square inch. Under the load conditions 
at the time of the accident the stress due to the weight 
of the two travellers probably exceeded by a considerable 
amount the deficiency in stress due to the absence of 
much of the permanent floor construction and three 
panels of the suspended span. But it is not likely that 
it reached the amount computed for dead plus live load. 

It is not easy to estimate the stress in this member 
due to the dead load of the bridge at the time of the | 
accident, but probably it was about 12,500 lb. instead of | 
the full 15,000 lb. which it had been designed to carry. 
The travellers which were in use for erecting purposes 
were not the large ones used at the commencement of 
the work, as these had been removed to the other side of 
the river to facilitate and expedite erectionthere. It has 
also been estimated that the stress due to these smaller 
travellers was about 5000 Ib. per square inch. At the | 
time of the accident the member was probably subjected 





QUEBEC BRIDGE 


weigh 90 tons. A large proportion of the machinery is in 
motion, electric motors being chiefly used for driving; 
but steam also is supplicd from the Olympia steam 
plant to those exhibitors who need it. The exhibits, 
which we shall describe more fully in subsequent issues, 
are in a number of cases original, and many branches of 
the engineering trade are represented. A short visit 
which we paid to Olympia a few days before the 
Exhibition opened convinced us that considerable trouble 
had been taken to make the Exhibition interesting to all 
engaged in engineering work ; indeed, it may be said that 
a visit to the Exhibition is a liberal education in the 
latest engineering developments. Among the more 
interesting exhibits which were to be seen at the time of 
our visit other than machine tools was a number of small 
high-speed steam engines, some of which were coupled to 
dynamos and other machines. One firm is exhibiting 
several enclosed high-speed engines suitable for central 
station use; also some good feed-pumps. Carborundum 
is to be seen in large quantities, as well as various articles 
made from it, such as wheels for grinding purposes, «ce. 
Carborundum is now coming more into use for grinding 
purposes, and we were pleased to find such a fine display 
of it. An exhibit which cannot fail to draw the attention 
of those interested in pumping machinery is a very large 
Pulsometer pump which stands about 8ft. in height. 
Plunger, centrifugal, and other pumps are being shown 
by many firms. Pneumatic tools, such as drills, and 
hammers, are also plentiful, besides air compressors 
suitable for working these tools. 

Another notable exhibit is a machine for cutting steel 
girders, which is to be seen in operation. Foundry equip- 
ment, such as smiths’ hearths, blowers, moulding 
machines, &c., is by no means lacking. The same may 
be said of steam valves and boiler mountings, steam 
traps, &c. One firm which specialises in this class of 
work has an exceptionally good exhibit, which includes 
the front of a boiler fitted up with some highly finished 
mountings. On the same stand there is a section of a 
patented flue ring for Lancashire boilers. Several firms 
manufacturing pressure, vacuum, draught and other 
gauges, steam recorders, &c., have some handsome 
samples on view, some of which are of new and special 
design. An interesting exhibit, which we shall also deal 
with in a future issue, is a small rotary engine, which is 
coupled to a dynamo several times its own size; the 
steam consumption is said to be very small for an engine 
of this type. Some neat little drilling machines, with an 
electric motor mounted on the top and driving through 





flexible gearing, form an attractive feature of another 
stand, and serve to show the flexibility of the electric 
drive. 

Wood-working machinery is to be found in different 
parts of the Exhibition, and among many other stands 
there is one devoted to gold-mining machinery. A 
portion of the building has been reserved for loans in 
the form of models, and another portion of the building 
has been set aside for patents. 

The series of lectures which are to be delivered at 
various dates, and which we briefly referred to in our 
last issue, form a decidedly attractive feature. The first 
lecture will be delivered by Mr. Hal Williams on Sep- 
tember 21st, the subject being “Gas Engines and 
Suction Gas Plants.” Mr. Haldane’s popular lecture, 
“From Mine to the Finished Warship,” to be delivered 
on September 25th, and his lecture which he will deliver 
on October 12th, entitled “ Origin and Development of 
Steam Navigation,” form important and interesting 
items on the programme. Among other lectures worthy 
of mention is a lecture by Mr. H. Ruck Keene, entitled 
“4 New Method of Repairing Boilers,” which will be 
delivered on September 28th. Practical lectures of this 
description now-a-days are not as plentiful as they might 
be, and we are pleased to find such an item on the 
programme. The much discussed question of ferro-con- 
crete is the subject chosen by Professor Henry Adams, 
and will be delivered on October 10th. In our next 
issue we shall deal more minutely with those exhibits 
which we consider will be of the mosti nterest to our 
readers. 








THE SHIPBUILDING DISPUTE. 


THE members of the Boilermakers’ Society are supplying 
an example of trades union discipline which will not be lost 
upon railway directors at the present moment. It will be 
recalled that the officials of the Boilermakers’ Society agreed 
at Edinburgh a few weeks ago to certain conditions which 
were discussed at a conference with the Employers’ Federa- 
tion. They furthermore agreed to recommend their branches 
to accept these conditions, and in view of this arrangement 
the employers suspended lock-out notices that were then 
pending. The men’s ballot has now been counted, and it 
appears that they will not endorse the agreement provisionally 
signed by their representatives. In a letter dated Sep- 
tember 13th, Mr. Cummings informed Mr. Biggart that 
‘*the members are against confirming the arrangement,” 
and on the 17th, after the matter had been properly dis- 
cussed, Mr. Biggart replied that the employers’ position is 
unchanged, and that they cannot proceed to discuss any 
further agreement until the present one is ratified. He con- 
tinues that his Board has resolved that: ‘*‘ The agceement 
arrived at between the Shipbuilding Employers’ Federation 
and the Executive Council and other representatives of the 
Boilermakers’ Society at Edinburgh on August 23rd, 1907, 
having been rejected by the members of the Boilermakers’ 
Society, the Federation has resolved that the services of the 
members of the Boilermakers’ Society employed in the 
Federation shipyards shall be dispensed with after Saturday, 
October 5th, 1907.’’ The aspect in the shipbuilding trade 
is, therefore, very threatening, and unless the trades union 
officials are able to bring their men to a wiser mood there 
is no doubt that the masters will enforce their threat and 
lock out every member of the Boilermakers’ Society. 








AMERICAN ENGINEERING NEWS. 


Irrigation dam.—The Snake River dam on the Minidoka 
irrigation project now being carried out in Idaho by the 
United States Government, crosses the river at a compara- 
tively narrow point, the total length of the dam being 625ft. 
It is built of loose rock, gravel, and earth, deposited on both 
sides of a concrete heart wall. It is founded on the rock bed 
of the river, and is 60ft. high, with an average bottom 
width of 300ft. and a top width of 25ft. A diversion 
channel was built to carry the river during the con- 
struction of the dam, and this is now fitted with the 
concrete head works containing the regulating gates 
through which the water will be discharged to the main 
irrigation canal. This channel is 80ft. wide and 100ft. 
from the dam, but connected with the concrete wall of the 
latter. There are nine openings of the head works, 5ft. by 
7ft., each fitted with asluice gate. A concrete waste weir 
has twelve openings, fitted with sluice gates 5ft. by 6ft., and 
from this an earth embankment 800ft. long extends to the 
side of the valley. The excavation for the dam was done by 
drilling and blasting out the controlling works and diversion 
channel, the material being removed in buckets handled by 
two parallel cableways 1150ft. long. These spanned the site 
of the dam, and on the side where the material was excavated 
the cableway towers had a lateral travel of 150ft. The down- 
stream side of the dam is of large blocks, not less than 1000 Ib. 
each, and ranging as large as five tons. It was handled in 
three yard buckets and dropped from a height of at least 10ft. 

Supporting tunnels on piles.—A novel character of 
engineering work included in the construction of the tunnels 
now being built under the North River and the East River, 
at New York is the supporting of portions of the 
tunnels upon piles. This is due to the extremely soft and 
unstable character of the material penetrated. In fact, for 
some portions of the Pennsylvania Railroad tunnels under 
the North River the shields were closed and forced ahead 
bodily by the jacks, thus ‘‘ punching ’’ a hole in the material 
and entirely eliminating actual excavation. To provide 
ample stability under the weight and vibration due to heavy 
loads and frequent trains, screw-piles will be put down, 
through the bottom of the tunnel. Certain rings of the 
lining have removable bottom plates over holes through 
which the screw point and pile sections will be passed. At 
the tunnels under the mouth of the East River, connecting 
the electric underground railways of New York and Brooklyn, 
the tunnel tubes have in part sunk below, and in part risen 
above the proper gradient line, the vertical deviation being 
from 5in. to 28in. This is claimed to be due partly to the 
reduction of pressure before the joints were fully caulked, 
allowing the soft material to leak into the tubes and leave 
spaces into which the tubes settled. To prevent further 
settlement, concrete piles have been driven to rock or hard 
sand ; these are steel tubes filled with armoured concrete. 
They are in pairs, 7ft. apart, each pair supporting a concrete 
beam or cradle forming a support for the tunnel tube. 
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RAILWAY MATTERS. 
We hear that the directors of the Great Western 


Railway have sanctioned a scheme for building a new station in 
Moor-street, Birmingham. 


Ir is reported that the municipal commissioners of 
Buenos Ayres have approved of a plan for the construction of a 
network of underground railways. 


AppLicaTIONS have been made for the concession to 
construct and work steam tramways between Smyrna and 
Tcheshmé, and also between Smyrna and Nymphio. 


Tur through connection between London and Japan 
with the Trans-Siberian Railway shortens the journey to Japan by 
seven days. Japan can now be reached in seventeen days. 


Tue first railway in Morocco was opened some 
months ago. It was built by a German company to haul stone 
from a quarry to tide water, and is only about 1} miles long. 


AccorpING to an American contemporary, the Chilean 
Government have purchased twenty-five heavy American loco- 
motives to be used on the heavier grades of the State railways. 


Tue United Railways of San Francisco has started the 
work of placing its feed wires underground, an improvement that 
will extend to the entire system as soon as the condition of the 
streets will permit. 


A RAILROAD in Nigeria, is to be constructed by the 
British Colonial Government to develop the resources of the 
country, and in particular to stimulate the cotton-growing industry. 
The road will be about 400 miles long. 


A NEW electrically - worked narrow - gauge mountain 
railway is to be constructed on the Gros Glockner, and Redlich 
and Berger, Vienna, have been instructed by the Minister for 
State Railways in Austria to make the necessary surveys, 


AccorpinG to Indian Engineering, electric power plant 
has been erected for working the water-hoisting pumps at the Tara 
Devi station of the Kalka-Simla Railway. The question of the 
adoption of electric traction appears to have been dropped for the 
present, 


Tuer Pan-American Railway from San Geronimo on the 
Tehuantepec National will reach the Guatemaltecan border 
by December of this year. This year will also see the completicna 
of the Central Railway line from Manzanillo through Colima to 
Guadalajara. 


Work on the trunk which is to put Leghorn on the 
main line from the north to Rome progresses steadily and satis- 
factorily. Hopes are expressed that the line may be ready before 
the end of 1908, and it is at least safe to assume that it will be in 
full working order by 1909. 


TuE Boletin Oficial of Argentine for August contains 
a copy of a Decree which authorises the Buenos Ayres—Pacific 
Railway Company to construct a river wall on the La Plata, and a 
high-level railway through the town, with a station in Maypi- 
street, together with the necessary bridges. 


Tue fifty giant locomotives ordered by the Canadian 
Pacific railway for use on the mountain division will exceed in size 
any engine ever built in Canada, They will have adrawbar pull of 
40,000 lb., whereas the greatest traction effort of present locomo- 
tives is 31,000 lb., which will move a train load of 900 tons. 


Buock signals have been fitted on 1500 additional miles 
of the lines east of the Pennsylvania Railroad during the past 
three years, and at present the important mileage of these lines is 
protected, although about 500 miles of industrial and branch roads 
have not been equipped. The cost of the additional equipment was 
£171,304, and it will add £42,163 yearly to operating expenses, 


Tue Mexican Centra] Railway has surveyed and is 
projecting a branch line from Colima to Autlan, some eighty miles 
to the north. This line will open upa very rich copper district 
where there are already several shipping mines, although they 
have to send their ores on muleback some three days’ journey 
over the mountains to the railroad. There are no smelters or 
reduction works in the State. 


AccorRDING to a contemporary, officers of the London 
County Council are not allowed to take out patents without 
receiving special sanction. The necessary permission has now, it 
is said, been given to one of the engineers, who has devised an 
improved point for use in connection with the side-slot system of 
conduit tramway electrical traction. The Council imposes the 
condition that it shall have the right of using the invention if it so 
desires, 


Tur railways of the world had a total length of 
563,772 miles on January Ist, 1906, according to German 
statisticians. Of this amount 215,713 miles were in the United 
States and 192,248 miles in Europe. New construction during 1905 
added 12,524 miles to the total, of which 2485 miles were in Europe. 
Germany showed the largest increase, building six times more road 
than Great Britain. Considerable progress was also made in con- 
structing railways in Africa, particularly in the German posses- 
sions, 

WE hear that the directors of the London, Brighton and 
South Coast Railway anticipate being able to introduce within six 
months a regular ten-minute electric service between London 
Bridge and Victoria, by way of East Brixton and Peckham Rye. 
The journey will occupy twenty-five minutes from end to end. If 
the experiment is as successfal as the company hopes, ‘“‘ electrifica- 
tion ” will be applied gradually to the entire Brighton suburban 
system. The line will be equipped on the single-phase overhead 
system. 


WE understand that a Chilian Consular report states that 
the Central Railway Company of Guatemala is changing the fuel] of 
its locomotives from coal to oil—raw petroleum. It is estimated that 
a maximum of 70,000 barrels a year will be used, to cuntain which 
reservoirs have been constructed. Guatemala produces neither of 
these two tuels, so that the cost of importing will be approxi- 
mately the same; but, owing to the greater heat of the oil 
fires and the greater facility in management, it is hoped to save 
40 per cent. 


It is stated that out of a total mileage on the Pennsyl- 
vania Railroad’s eastern lines of 6032 miles of track, more than 
1500 additional miles have within the last three years been 
equipped with block signals. The signal report shows that the 
company now has every mile of its main lines protected by block 
signals, and of the entire mileage uf the lines east only about 500 
miles are not equipped with block signals. Most of the latter 
however, are short industrial lines or branch lines, on which traffic 
isso light and of such a character as to render the block signal 
unnecessary. 


Tue old rolling stock of the Metropolitan Railway 
Company will find a new sphere of usefulness on the Nidd Valley 
Light Railway, which extends from Pateley Bridge to Lofthouse, a 
distance of six miles. This railway, which is the first municipal 
undertaking of its kind in this country, was opened on Thursday, 
September 11th, by the Lord Mayor of Bradford. It has been con- 
structed at a cost of £2,000,000, and its object is to give access to 
the district from which the town’s main water supply is drawn. 
It is a single line, and worked on the electric tablet system. There 
will be four trains daily, and the staff numbers eleven persons, 








NOTES AND MEMORANDA. 


A GREAT objection to certain water-gas producers is 
that when steam is turned on it quickly cools the red-hot coke, but 
by blowing air in with the steam in the right proportions this 
trouble is obviated. 


TELEPHONING over power wires has been done with 
some success in Vienna. In the United States telephoning from a 
moving car over the trolley wire has been made the subject of con- 
siderable experimenting. 


Two hundred million atoms of matter could lie in a 
row on an inch, and it would take 100,000 electrones to equal the 
size of an atom of matter, said Sir Oliver Lodge in the course of a 
lecture at Birmingham University. 


WE hear that a new metal, called hydeslite, is being 
produced et a works in Philadelphia. It is said to consist of an 
amalgamation of various minerals, and that when mixed with brass 
it imparts to it extraordinary strength. 


An American contemporary gives the following mix- 
ture to remove varnish, paint, tar, or lacquer, or to restore a hard 
paint brush. The mixture is said to remove varnish in less than 
ten minutes, and to renovate a hard brush by an hour’s soaking :— 
40z. benzol, 3 0z. fusel oil, and 1 oz. alcohol. 


Wuat is declared to be the oldest pig of lead in the 
State of Missouri was smelted in 1860 by Blow and Kennett, who 
began the operation of a lead smelter in Granby in 1856. The bar 
is 19in. long, 44in. wide at its widest side, 1jin. at its narrowest, 
and din, thick. It weighs 80 1b,, and shows the brand marks almost 
effaced by time. 


Liguip chalk is very handy when laying out work on 
castings or sheet iron or steel. The best solution is two-thirds pint 
of very finely powdered chalk, one-third hot water, and two table- 
spoonsful of liquid glue, thoroughly mixed while hot. This can be 
applied with a brush, will not rub off with ordinary handling, and 
provides a good surface on which to work, 


Tue Government of Belgium are carrying out plans to 
make Antwerp the largest harbour in Europe and render it capable 
of carrying on an immense trade. With this end in view, a total 
of £5,640,000 has been set aside, and the last instalment of this 
sum, £1,920,000, was voted upon in the Chamber of Deputies very 
recently. Ample fortifications are included in the plans as well as 
sufficient docks, 

In the transformers used in connection with the rotary 
converters of the Manchester and Nashua-street Railway, New 
Hampshire, each transformer is provided with a double secondary ; 
the alternating-current sides or the rotaries are thereby kept apart, 
each rotary having its own secondary. The secondaries are further 
provided with suitable taps, so that the rotaries may be operated 
at three different voltages, viz., 396, 376, and 360 volts. 





AccorpinG to Iron Age, practical use of air as an 
electrical insulator is made in % method patented by Professor 
H. J. Ryan. The conductors have ordinary insulation, and 
are enclosed in a compartment containing air sufficiently compressed 
to afford the requisite dielectric strength. It is estimated that at 
588 lb. per square inch air should be as good as linseed oil bond 
paper, at 265 lb. as good as micanite cloth, and at 118 lb. as good 
as melted paraffin. 


AccorpD1NG to an American authority, the torque deli- 
vered to the driving wheels of a train by the alternating current 
commutator motor is of a pulsating character, and its effective 
value is somewhat less than the uniform torque imparted by the 
direct current motor. Experiments show that the effective torque 
isa function of the frequency of the current supplied to the motor, 
and it also depends upon the construction of the track and the 
method of motor suspension. 


Few industries, says the American Machinist, have 
made greater progress in recent years than the electrolytic refin- 
ing of copper. In a commercial sense the process is scarcely more 
than ten years old, but, as matters stand to-day, more than half 
of the copper on the market is refined by the electrolytic process, 
In addition ‘to being slightly cheaper, electrolytic copper has the 
advantage of being, asa rule, purer than other copper, the result 
being that makers of copper alloys can obtain the results desired 
with greater certainty than formerly. 


On Saturday, September 7th, experiments were made 
with pieces of the goldbeaters’ skin of which the envelope of a 
balloon was made, in order to discover what effect the shots of an 
enemy would have upon the balloon. The pieces of skin were shot 
on from every possible angle and range, and no greater damage 
was inflicted than that of making holes the size of the bullets. To 
increase the safety of the balloon, the gas bag was divided into inde- 
pendent compartments, so that, should one or two compartments 
become damaged, the flight of the balloon would not necessarily be 
stopped. 


AccorpING to the Iron Age, the new steel bridge of the 
Chicago and Alton over the Sangamon River, near Springfield, 
Ill., has been made almost noiseless, the vibrations of the ironwork 
when a train crosses being almost entirely eliminated by laying 8in. 
of ballast between the sleepers and the steel structure. There is said 
to be less noise when a train crosses this bridge than when running 
along the ordinary roadbed. The extra expense for the ballast 
and heavier bridge members required makes the construction more 
practicable for short spans than for long ones, but its value for 
elevated lines should be is great. 


An account was recently given in the Gesundheits, 
Ingenieur of the methods available for obtaining water in dry soils. 
The theory on which the author founds his procedure is that in all 
places where a porous soil has a temperature below that of the dew 
point, water will be naturally deposited from the atmosphere. 
The soil will first become moist and then wet, and the water will 
sink and collect where it encounters an impervious stratum. Some 
experiments were explained which demonstrated the accuracy of 
this theory, and it was shown that fresh water could be procured 
by these means in the dry sand dunes near the sea shore. 


In the July number of the Bulletin de la Société 
d’ Encouragement pour (Industrie Nationale, M, O. de Faria gives a 
description and an account of the tests of his alternating current 
rectifier. The electrodes are of aluminium and an alloy of lead 
and antimony respectively, and the electrolyte a solution of 
phosphate of soda. The cell is so arranged that during working 
a rapid circulation of the electrolyte is maintained. In one of the 
tests, of which details are given, a rectifier intended for 10 am- 
peres was run for five hours at 15 ampéres on a 100-volt circuit, 
and showed an efficiency of 66 per cent., with a final temperature 
of 47deg. C. The efficiency appears to be independent of the 
temperature of the cell. 


A CORRESPONDENT in Nature writes as follows concern- 
ing an experiment on the rusting of iron :—‘‘It is the result of a 
number of attempts to devise a simple method—for class demon- 
stration purposes—of showing that carbon dioxide is necessary for 
the rusting of iron. A 500 cubic centimetre flask was taken, and 
into it were put about 100 cubic centimetres of 15 percent. caustic 
potash solution. A partially bored sound cork was inserted in the 
neck, and the flask shaken occasionally for two days. Then a 

iece of bright iron wire—a long nail is suitable—was, after boil- 
ing in distilled water, pushed through the unbored portion of 
cork, leaving about an inch outside, After four months the iron 
inside shows no sign of rust, whilst that outside was rusted in as 
many days,” 








MISCELLANEA. 


Tue turbines in the cruiser Amethyst have again been 
opened out for inspection, and, according to a contemporary, the 
results are most satisfactory. 


THe United States Government have established 
nurseries for the growth and distribution of rubber plants to planta- 
tions in the Philippine Islands. 


THE missing stern portion of torpedo boat 99, contain- 
ing valuable machinery, which was lost during salvage operations 
off Start Point, Devon, was found last Tuesday. 


As a result of the coal shortage on the Pacific coast, 
many steamers formerly burning coal have been fitted with oil 
burners, and the change is contemplated for many more. 


Tue Bolton Corporation, which supply a population 
of nearly half a million with water, is embarking upon a new 
water scheme which will involve an outlay of nearly £300,000. 


WE understand that Colonel William H. Henry, of the 
Uuited States Engineer’ Corps, has practically completed his plans 
for the improvement of the San Francisco water front, and the 
building of 180 modern wharves, which will give 60 miles of berth 
room for vessels. 


BritisH coal continues to be sought after for special 
purposes in Austria on account of its superior quality. Moreover; 
industries of all kinds, especially the shipbuilding industry, are 
developing ina surprising manner there, and the supply of native 
coal is not sufficient to meet the demand made upon it. 


Tue Southend Corporation have a big scheme in hand 
for the purification of the sewage of the borough on bacteriological 
lines. The outfall is to be beyond the low-water mark, at a point 
three-quarters of a mile to the east of Southend Pier, and about 
balf a mile east of the existing outfall. The estimated cost is 
£150,000. 


AccorbING to a report from Mexico, a new steamship 
line will shortly be established between New Orleans and Mexican 
ports, some of the calling places being Vigia, Puerto Morelos, and 
Belice. Vigia is the terminus of the railway which connects Santa 
Cruz de Bravo with the coast. This new line will provide the whole 
of the Yucatan Peninsula with a market for its products. 


A GREaT drainage ditch is to be constructed across 
the watershed of North America, connecting Bowstring and Round 
Lakes, Itasca County. Water from the Bowstring Lake flows into 
Hudson Bay, and the Round Lake drains into the Mississippi 
River. The ditch is to be 6ft. deep, which will allow the passage 
of canoes right across the North American Continent from Hudson 
Bay to the Gulf of Mexico. 


Power obtained from the Niagara Falls is being used 
for supplying current to fifty powerful searchlights, the light from 
these being thrown on to the water and giving a most brilliant and 
effective illumination of the falls. The total candle-power is 
stated to be 1,115,000,000. If the present experiment is a success 
the plant is to be purchased and operated by the American town 
of Niagara Falls, at a yearly eost of £600. 


Tue details of the two battleships to be builtat Yokosuka 
and Kure for the Japanese navy are reported to be :—20,800 tons, 
20 knots, 20,000 horse-power, ten 12in. guns, twenty-four 15 cm. 
quick-firers, twelve-pounders, and 47 mm. guns, eight torpedo 
tubes—four in water and four above. The cost of the vessels is 
estimated at over ten million yen (£1,020,000) each. The construc- 
tion of these battleships will probably be started early next year. 


Tue harbour works which are to be carried out at 
Bahia by French engineers include the construction of two break- 
waters, one 3050ft. in length and the other 1083ft. 4in. long. 
Within the shelter of the breakwaters ample quay accommodation 
is to be provided, one quay, intended for the use of ocean-going 
vessels, being designed with a length of 4473ft. 4in. and a depth of 
water alongside of 31ft. 8in.; and the other 2193ft. 4in. in length, 
with a depth of water of 21ft. Sin. 


AxsouT noon on Wednesday last, in bright calm 
weather, the steamship Maori, running her trials for the Union 
Steamship Company of New Zealand off Wemyss Bay, collided 
with the Campbeltown, steamer, of Kintyre, which sank. An 
engineer and a fireman of the Campbeltown were drowned, but 
the captain, who also went down, was rescued by a boat from the 
Caledonian Railway steamer, which was passing. Most of the 
crew of the Kintyre were taken on board the Maori. 


THE Galveston bridge and causeway, which it is pro- 
to build as a highway and railway structure leading from 
the mainland to the island upon which the city stands, will be 
nearly two miles long. The causeway will be about 8000ft. long, 
and the widths provided for various purposes are 50ft. for steam 
railways, 15ft. for electric interurban roads, and 35ft. for high- 
ways. The bridge will be 2000ft. long and 63ft. wide, and will be 
of reinforced concrete arches, with a draw span of 100ft. 


Tue French Admiralty have recently made known 
their intentions with regard to their shipbuilding programme for 
1908. Only ten torpedo boats and five submarines will*be laid 
down, the Admiralty being determined to concentrate their efforts 
on the completion of the six battleships provided for in the pro- 
gramme of 1906. These vessels are not expected to be ready 
before the beginning of 1911. There are already under construc- 
tion thirty-two torpedo-boat destroyers and fifty-one submarines, 


Wuen the work of fitting the new experimental 
steering engine in the Dreadnought is completed, the vessel will be 
docked to have another set of propellers fitted. It will be remem- 
bered that after the Dreadnought had completed her steam trials 
there was a considerable falling off in her s It was thought 
that the deficiency could be met by the provision of a new set of 
propellers, but when these were fitted, the subsequent tests showed 
that her speed was still less than that attained on the original 
trials. Now a third set of propellers is to be fitted, in the hope of 
regaining the lost speed. 


In connection with the firing of the 6in. and 9°2 guns 
at Dover, the cost of each round of ammunition is, says the 
Naval and Military Record, an interesting item. The ordinary 
cordite cartridge fired in the 9-2 guns costs £14 13s., a 
common shell fired with lyddite £12 8s. 9d., a steel shell for 
armour piercing, filled with lyddite, costs £14 12s. 3d., 
whilst each solid steel shot for armour piercing represents a value 
of £2517s. For the 6in. guns each cordite cartridge costs £2 12s., 
a common shell filled with lyddite £3 13s., and a steel shell for 
armour piercing, filled with lyddite, £4. 


Tue report of the Sub-committee appointed by the 
Rivers Committee of the Manchester Corporation to inquire into 
the case of the men at the Davyhulme Sewage Works who were 
discharged—as the men alleged—on account of their joining a 
trade union, has been prepared. It stated that the men have not 
substantiated their complaints as to victimisation because of 
membership of the newly-formed branch of the Corporation 
Employés’ Association. The Sub-committee accept the statement 
of the manager that he did not even know the men were discharged, 
and that the men finished automatically on jobs being completed. 
A partial reason for the discharge was that owing to the adoption 
of the manager’s scheme of clinker washing workpeople were dis- 
placed. The men discharged will, however, be reinstated as 
vacancies occur, 
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a In order to avoid trouble and confusion we find it necessary to inform 
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that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 


sar =We cannot undertake to return drawings or manuserspts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


©. H. W.—Probably for what you want tke Victoria University would be 
the best. 

A. J. J. (Paris). We do not think your device would act well. Would it 
not have the effect of drawing a battle-aimed torpedo on to the target? 

A. B C.—There would be very little chance of such an invention being 
t.ken up. It is much easier to fix a b ard beside the line ‘ reduce 
speed” than to dv what you suggest. But, in any case, experi-nced 
arivers know every inch of their road, and do not n.ed prompting. 


INQUIRIES. 
ROLLING LEAD SHEETS. 
Sir,—Can any of your readers inform me where I can obtain mills for 
rolliog lead sheets into strips up to about in. wide ? Cc. M. 
Sept.mber 18th. : 
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sinking by the Freezing Process at C Pit, Monk we.rmouth. 








DEATH. 


On the 1th September, 1967, at Portsmouth, Masor-GgesERAL SyNGE, 
late R.W., «ged 84. 
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Railway Unrest. 


ArTeR the ominous rumblings and drummings, 
the alarums and excursions, the blowing of trumpets, 
the double loading of blunderbusses, and the noisy 
marshalling of forces at half a dozen points of 
advantage, it seemed, indeed, that at length the 
battle was to join, and the Titanic struggle between 
the Amalgamated Railway Servants and the com- 
panies was to unfold itself. Hasty preparations 
were made for a gathering of the clans, and the 
public interest was aroused by hints that Mr. Bell 
would no longer withhold his thunderbolt, but that, 
supported by the massed forces of the Amalga- 
mated Society, he would on Sunday last hur! it at 
the enemy and give the country over to the waste 
and disorganisation of a railway war. The meet- 
ings were held. Mr. Bell himself presided at 
Manchester, and at other centres his vicegerents 
spoke in his stead. But the expected bomb was 
not thrown, unless we are to consider a ballot of 
the men on the question of a strike in that serious 
light, and that for ourselves we find it difficult to do. 
For, though all the men whom Mr. Bell can muster 
to his call were to vote in favour of a strike—an ex- 
tremely unlikely event in view of the loss of pensions 
many would sustain by supporting the strikers— 
and though every one of the 98,000 went out duly 
on the expiration of his notice, it is doubtful if the 
companies would be one whit nearer granting the 
demands of the men than they are at the present 
moment. Mr. Bell is probably aware of this fact, 
but whether he believes that the companies are, 
after a decent display of resistance, to surrender, 
St. Catalina-like, to his blank charges, we are 
unable to say. For ourselves, we find it hard to 
credit, and we are far more disposed to regard Mr. 
Bell’s mimic war as a spectacular advertisement, 
designed to enforce the attention of all railway men, 
and particularly the recalcitrant Drivers and Fire- 
men’s Union, to the advantage of the Society, than 
to believe he seriously proposes to enter upon a 
one-sided struggle with the enormous forces of the 
railways. Oa the other hand, he maybe counting on 
two uncertain auxiliaries, the public sympathy and 
the Board of Trade. Which side the public, incon- 
venienced in a thousand ways by the disorganisa- 
tion of the railways, would take no one should 
venture to prophesy. It is as likely to side with 
the comparies as with the men, and there is a 
danger that it may, with insutticient knowledge of 
how much it means, insist on a conference of some 
kind. Butthe men are depending principally on the 
intervention of the Board of Trade. They recognise 
that they have not the funds or the power to carry 
on the strike for more than a few days, but they 
believe that the inconvenience caused in those few 











days would result in the Board of Trade taking 
action to put an end to the stoppage. To them that 
would mean victory. But are they not count- 
ing on too much? The Board of Trade cannot 
interfere unless it is invited to do so by both parties, 
and it is far—very far—from certain that the com- 
panies would not prefer to fight the matter to a 
finish at once rather than risk a repetition of the 
same tactics in a few months; or suffer the 
annoyance that the recognition of the Union has 
produced on the North-Eastern, the one railway 
that has acknowledged it. 

When this dispute was first brought to the 
attention of the public a few months ago the issue 
was confused by the introduction of several factors 
at the same time. Now, however, it has been 
purged of all but one clear and definite aim—the 
official recognition of the Society. That is the 
main thing upon which Mr. Bell spoke, the only 
thing upon which the question of a strike is to be 
debated. Can Mr. Bell really believe that the 
sympathies of the public are to be won for an 
object so intangible? It is perfectly true that 
great companies, and particularly railway com- 
panies, are recognised as the legitimate tar- 
gets of the people. They are powerful, and 
therefore they are abused. But greater than the 
public’s dislike of the companies is the dislike of its 
own inconvenience, and once it finds that the 
supply of a hundred commodities which are brought 
to it by the railways is jeopardised, it may discover 
that Mr. Bell and his arguments are unsound, and 
that, whatever else may happen, the working of the 
railways must not be seriously interfered with. We 
are convinced that this conclusion would ultimately 
be reached whether Mr. Bell’s case was good or bad, 
but with so weak a cause as the recognition of a 
trades union—a cause far too tenuous to appeal to 
the public mind—we find it difficult to believe that 
there will be long hesitation on the part of the public, 
and without the public sympathy the strike must be 
still-born. We venture to say that although such 
lines of argument as this may not present themselves 
to all members of the Society, they will be felt and 
appreciated by no small number, and when the 
votes come to be counted on October 28th, the 
Council will find that, if they have a mandate at all, 
it is not sufficiently decided to warrant them in 
proceeding to extreme measures. 

Attempts have been made to contrast the action 
of the railway companies with that of private 
manufacturing concerns, which have found it ex- 
pedient to recognise various unions. We are far 
from saying that some day, when the Amalgamated 
Society of Railway Servants is a more representa- 
tive body than it is at present, the railway com- 
panies may not also find it convenient to use the 
officers of that Society as an intermediary between 
themselves and their servants. But if ever that 
course is adopted it will be on grounds far different 
from those of ordinary industrial works. The con- 
ditions of employment are totally unlike. It must 
be remembered that the Society of Railway 
Servants is only open to those engaged upon the 
movement and attention of trains; men engaged in 
the purely manufacturing branches are not eligible. 
Now, it is clear that such service is not subject to the 
changes and vicissitudes that are inevitable in manu- 
factories. The need for men is not constantly varying 
as it is, for example, in the Sheffield armour plate 
trade, or any other engineering or electrical 
business; men are not taken on in times of great 
pressure to be discharged when the pressure ceases, 
as they are at Woolwich or Barrow. Once em- 
ployment has been accepted with a railway com- 
pany, it rests with the workman whether he retains 
or loses his berth. That alone is a matter of 
the highest importance. Again, he is provided 
with numerous amenities which he would 
lack in all save the few largest private con- 
cerns. He has in many cases benefit funds, and 
pension funds often run entirely at the expense of 
the company, libraries and institutes, well ordered 
and well kept dwellings, recreation and sick clubs, 
andsoon. All these are advantages which, com- 
bined with the steady tenure of employment, dis- 
tinguish railway service from ordinary industrial em- 
ployment, and must be remembered when any com- 
parisons between the two are drawn. A favourite 
argument with the agitator is that railway servants 
with grievances find it extremely difficult to bring 
their cases before the heads of their departments. 
That is an assertion which must be accepted with 
the greatest caution. The experience of one great 
line, at any rate, is that, in spite of hearty 
invitation to do so, workmen will not take 
the trouble or are diffident about approaching their 
chiefs. One might almost be forgiven for gathering 
from their debates that the men—or, rather, their 
spokesmen—desire to find the Chairman and Board 
of Directors in permanent session to hear com- 
plaints, and as accessible at all times as a petty 
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foreman. Such a state of affairs is obviously 
undesirable and impracticable. The men can 
always reach a responsible head, and we believe 
Mr. Bell would find it difficult indeed to pro- 
duce even a score of cases where his members 
have suffered hardship on that account. Then 
there is the question of long hours. Is it fully 
justified ? Is the general public being told the 
whole truth? Long hours must occasionally hap- 
pen, but they are the exception, not the rule, and 
they are certainly not wantonly inflicted by the 
companies. And what do long hours mean? An 
engine driver takes a train for a four hours’ run. 
At his destination he has to wait four hours before 
his train is ready to return. He takes it 
back in four hours and is credited with twelve 
hours’ work, although his time on actual duty has 
only been eight. Under other circumstances, if he 
does not get back to his centre before twelve hours 
have expired he calls for a relief crew, and he and 
his mate are taken back as passengers—still, in most 
cases, being credited with the time. On paper this 
long service may look hard, but is it actually? 
And is it possible materially to alter it? In 
not a few instances the matter rests with 
the men themselves. The handling of goods 
trains presents many difficulties, because strict 
adherence to a time-table is impossible, but it 
is frequently within the powers of the train men 
to save afew hours by a little management; or, 
on the other hand, by a little wilfulness a 
connection may be lost and several hours 
have to be spent in idleness till another is 
secured. Again, the hardship is a paper hardship, 
and in most cases it is no hardship at all, since 
comfortable dormitories are supplied for the use of 
the men so situated. Continuous work is not per- 
mitted, and the regulation exists that every man 
when he comes off duty may not resume it again 
for nine hours. The conditions for signalmen, Xc., 
are not more severe; in towns their longest hours 
number no more than eight, and in the country 
they amount to ten. For station men similar 
regulations exist. And if these regulations are 
infringed the men have the remedy in their own 
hands. By the Railway Regulations Act of 1893 
they can bring the matter directly to the attention 
of the Board of Trade and seek redress. That this 
power is known to the men is shown by the fact 
that the Board annually investigates several cases, 
but that the offence is serious and frequent is 
disproved by the small tally of such cases. In 1905, 
for example, only thirty-eight complaints were con- 
sidered. Seven at least were dismissed by the Board, 
and twenty-eight were solved by thecompanies. Of 
three we have no record. It must, furthermore, be 
remembered that the Board of Trade has a power 
which it exercises under the Act of 1889 to call for 
returns of the hours of employment, and while 
there is ample evidence to show that such returns 
are scrutinised with care, there is equal evidence to 
demonstrate that the number of cases of over- 
work is verysmall. Mr. Inglis has shown that they 
amount to no more than one instance per month 
for every four men employed. The hundreds of 
thousands of clerks who work incessantly for ten 
and twelve hours a day without redress would think 
themselves fortunate were their hours and duties 
no more exacting than those of railway men. 

We have already exceeded the limits of our 
space, but let us once more say that, in our opinion, 
the matter is being regarded in too serious a light. 
A strike of any duration is impossible for lack of 
funds, and serious disorganisation of the railways, 
owing to the fact that only a small fraction of the 
drivers and firemen would be affected, very unlikely. 
If half the remaining staff—an impossible number 
—were to strike, the work of the railways could 
still be carried on. But we are convinced there 
will be no strike, and we doubt if there has ever 
been any intention that there should be. Mr. Bell 
has a great object in view—the combination of all 
railway servants into one union—and he is making 
a great effort, from which we do not withhold our 
admiration, to achieve his object ; but we believe he 
is far too shrewd a man to push matters to an 
extreme, and risk a defeat which would leave his 
union a cripple for years. 


The Fall of the Quebec Bridge. 


THE great catastrophe of August 29th has been 
called the greatest engineering accident ever known. 
It has happened after a century of rich experience 
in iron bridge building, and at a time when the 
production of steel has been brought to a degree of 
uniformity and trustworthiness incomparably 
greater than that of any other building material, 
wood, brick, stone, or concrete. Moreover, the 
design of the Quebec Bridge contains no novelty, 
but a type has been chosen which is approved by 
common consent to be the most suitable for 
bridges of very large span on account of its sim- 





plicity in respect of erection, as well as of the 
calculation of strength of its parts. Errors in these 
respects are therefore easily avoided, and, taking 
into account the importance of the work—having 
the largest span ever attempted—which must have 
incited those concerned, engineer, manufacturer, 
and builder, to make every effort to ensure success, 
it is inconceivable how errors could have passed 
such as might be avoided by other members of the 
profession. This, from our point of view, is the 
most distressing aspect of the accident, and under 
this impression we tender our sincere sympathy to 
our colleagues over the ocean. 

It seems as though there must be some occult 
laws determining the stability of structures which 
have still to be discovered, or as though our know- 
ledge and ability were not so unlimited as the 
public has been led to assume in recent times. 
Our belief that no obvious errors have been made 
in the design or in the erection of the Quebec 
Bridge is borne out by the reports of experts as 
contained in the Engineering News, New York, and 
other journals. The facts and suggestions thus 
brought out may be condensed as follows :— 
(1) The southern half of the bridge was on 
August 29th in the state shown in a diagram on 
another page. The structure is designed to carry 
a platform 200ft. wide and divided into two tracks 
of railway, two roadways, tramways and footpaths. 
(2) The stress in the chords, calculated not to 
exceed 8-93 tons per square inch in the finished 
bridge under an assumed typical load, was at the 
time of the accident—having regard to the great 
traveller, the smaller derrick, and the contractors’ 
train at the extreme end—about eight tons. (3) 
The masonry of both the river pier and anchorage 
pier are damaged only slightly in the accident, and 
the anchorage links at the bottom of the anchorage 
pier are in their proper places and undamaged. 
(4) The great top chords, extending from these 
points to the top of the towers on the river pier and 
beyond, are not severed, but lie on the top of the 
heap of ruins, showing no appreciable lateral move- 
ment. The upper part of the towers has fallen 
forward into the river, but it is not mentioned 
whether the lower part has fallen forward or back- 
ward. (5) Most other parts are much distorted in 
the fall, but the distortion of one part is most re- 
markable, and that is the ninth member of the bottom 
chord—marked X in our skefch—which has assumed 
the shape of the letter S. So far the facts. As to 
probabilities, it has been suggested that the collapse 
of the chord member referred to was the cause 
of the accident. That particular distortion cannot 
perhaps be explained in any other way, and it will 
doubtless be the subject of attentive criticism under 
the Commission appointed to investigate the whole 
case. Meanwhile, we may venture ageneral remarkon 
an undiscovered spot in the field of engineering 
knowledge. The stiffness of struts is the most 
difficult and perplexing problem which bridge 
engineers have before them. Science has con- 
tributed little more than the well-known Euler 
formula ; most of what we know otherwise of struts 
is of an empirical nature. The Euler formula con- 
tains nothing about stress, but only a factor of 
elasticity. That is to say, it establishes a point of 
danger in the loading of the strut which is entirely 
independent of the stress, Yet everybody knows 
that struts can be crushed or permanently deformed 
by an excess of stress before the:other danger point 
is reached. The formula applicable to the latter 
condition contains the stress but no factor of 
elasticity. Now, the proper appreciation of both 
dangers is extremely difficult in numerous cases 
occurring in practice, and in order to facilitate design 
and calculation various formule have been set up— 
based more or less on experiment—in which the 
two original formule are mixed up in various em- 
pirical ways. Some of these have, nevertheless, 
the reputation of great accuracy, and the conse- 
quences are, first, that designers are induced to 
avoid the trouble of understanding a subject of 
great difficulty; and, secondly, that when the formula 
is found to disagree with facts a call is made for 
further experiments and for a better formula. In 
this way, the famous Phcenix Bridge Company, who 
are the engineers of the present Quebec Bridge, 
were, many years ago, induced to make extensive 
expsriments with struts of various sectional profiles, 
and of the size such as were actually used in practice 
at the time. And, not unnaturally at the present 
opportunity, the question has already been asked 
whether previous experimental results are applicable 
here, or whether there is something in the size of 
struts which might necessitate experiments on a 
scale more corresponding to the struts in the 
Quebec Bridge. 

In our opinion there cannot be much use in 
experiments unless they are supported by theory, 
so that general conclusions may be drawn from 
them ia respect of any feature of the sectional 
profile, for example, projecting blades; or as to the 





proper proportion of material in the bracing of 
braced struts to that in the strut itself. Otherwise 
doubt will prevail whenever a new profile is designed, 
The strut in question, bottom chord member No, 9 
in the anchorage arm, seems to have an unusual 
profile, being built of four packets of vertical plates 
placed at equal distances apart, armed with angle 
bars, and furnished with’ bracing between the outer 
packets only. If that is so it may be possible to 
show that the actual stiffness, as expressed by the 
moment of inertia of the whole sectional profile, is 
considerably less than what it is supposed to be. 
But such calculations are difficult. Science has 
approached this subject, but what has been found 
is of an incomplete nature and not generiily 
known. We cannot form an opinion in this case 
on the effect of an unfinished state of the riveted 
connections at the ends of the struts, because we 


-do not know whether they were in such a state at 


the time of the accident, but it is clear that this 
effect would be greater here, where the stress was 
as much as eight tons per square inch, than in 
ordinary cases, where it would often be less than 
four tons during erection. The same may be said 
of the practice of determining the strength of those 
connections, on the assumption that the butting 
faces transmit the pressure, and not the riveis 
Practice varies in this respect. 

The findings of the Commission will have great 
influence upon the question whether the fallen 
structure should be rebuilt as at present designed. 
This, in our opinion, could hardly be done without 
improving the construction of the members of the 
bottom chord, but possibly a simple and effectual 
method may be found to stiffen those members of 
the northern half of the bridge without removing 
them. 


Workmen’s Compensation. 


THE recent additions to the responsibilities of 
employers under the Workmen's Compensation Act, 
1906, which came into operation at the beginning 
of July in the present year, were preceded by 
augmentations in the premium rates charged by the 
insurance companies for the covering of the extra 
risks involved by the provisions of the new Act. 
Already labouring under considerable financial 
burdens imposed by the Workmen’s Compensation 
Acts, 1897 and 1900, and the Employers’ Liability 
Act, 1880, employers in general did not regard with 
any degree of satisfaction the fresh increase in 
premiums which were put forward by the insurance 
offices in order to cover the greater risks involved 
by the most recent form of legislation. The dis- 
satisfaction is not surprising, having regard to the 
considerable sums which some firms have been 
compelled to pay in premiums for accident and fire 
insurances, which, as it seems, are frequently 
placed together by policy holders as representing 
the total cost of insurance. If the new Act which 
came into force on July 1st, 1907, is lefé out of con- 
sideration for the time being, we find that one 
well-known engineering company has been under 
the necessity, as recently stated by the chairman, 
of paying no less than £120,000 for accident and 
fire insurance every year. As, however, a reserve 
insurance fund has been built up to the extent 
of £200,000 in the past four years—over one-third 
in the past financial year—it has been decided to 
take part of the risks on the company’s own 
shoulders, seeing that the amount of the accumu- 
lated fund is deemed to be sufficient to justify the 
adoption of this course. A second and equally 
well-known company, which has already gradually 
formed an ordinary reserve fund of £1,000,000, has 
appropriated £50,000 in the past year for the 
accident and fire insurance fund, which has 
apparently now a considerable sum standing to its 
credit. In this cage also it is admitted that 
recent legislation has added to the financial charges 
of the company, and it has been felt necessary to 
undertake a portion of the risk on its own account. 
No doubt, there are many other engineering under- 
takings, of which information will probably be 
forthcoming in the next year or two, which have 
resolved to follow a similar policy of dividing the 
risks in cases where the annual premiums repre- 
sent a considerable sum, and where the financial 
position of the enterprises permits of the gradual 
constitution of special reserve funds for the par- 
ticular purposes in question. But with smaller 
companies or firms little prospect exists of their 
being able to build up such funds as would meet 
the circumstances of individual instances, and they 
must therefore secure protection in their own 
interests by policies covering the whole of their 
risks. 

It would be a matter of some interest to ascertain 
how much expenditure has been incurred by 
engineering firms under the Workmen’s Compenea- 
tion and Employers’ Liability Acts on the average 
in the past few years. When workmen are who'ly 
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covered by policies held by employers, the latter 
know how much they pay every year for this 
purpose. Now, if this total is Ccivided into the 
annua! amount paid away as wages to the particular 
number of men insured, it would be possible for any 
one firm to determine the cost per workman, or, 
say, por hundred pounds paid in wages per annum. 
But no engineering undertakings have, apparently, 
thought fit to make public any such information, 
although it seems desirable to have reliable data in 
order to show how the responsibilities under the 
old Acts compare with those which have been added 
under the new Act. The recent statistics of pro- 
ceedings issued by the Home-office in relation to the 
Acts under consideration are unable to throw any 
light upon this point in respect of engineering works, 
but information is given in regard to railways which 
stand alone as reflecting the charge placed upon them 
by the operation of the Workmen’s Compensation 
Acts. The statistics show that the total amount 
paid by the railway companies in the United King- 
dom as compensation under the Acts during 1906, 
including payments to insurance companies and to 
funds under schemes certified by the Chief Registrar 
of Friendly Societies to cover liabilities under the 
Acts, reached £188,000, as compared with £173,000 
in 1905. Taking the Board of Trade returns as to 
the numbers employed and the average weekly 
earnings, the sum paid as compensation in 1906 
works out at about 10s. 7d. per £100 of wages paid. 
As engineering firms are not under any obligation 
to make returns, except those under the Census of 
Production Act, it is impossible for any figures to 
be given which would indicate the amount of the 
financial charge placed upon them by the Acts, 
although the firms individually should be able to 
produce such information, based upon the premium 
payments as compared with the wages paid and the 
number of workmen. 

The probability is that, so long as engineering 
firms fully insure against the risks under the Work- 
men’s Compensation and Employers’ Liability Acts, 
they will not be disposed to trouble themselves 
very much about the actual annual cost per 
workman employed or per £100 of wages paid, 
unless the question of assuming a portion of 
the risk comes forward for consideration. When, 
however, a part of the risk is undertaken, it will be 
possible to find out the total amount paid under 
this heading, and this may lead to the work- 
ing out of the cost per worker, or per total 
wages, especially for comparison with the total sum 
previously paid under insurance policies. The 
assumption of part risk naturally implies that in 
cases of claims for compensation under the Acts of 
1897 and 1900, and perhaps also under that of 
1906, self-insuring employers will deal directly or 
by deputy with the claimants, instead of the latter 
being settled with by the insurance companies as 
hitherto. How this has worked out in practice 
may be illustrated by reference to the memoranda 
registered in county-courts in regard to cases settled 
by agreement. For instance, the average awards 
in cases of death made to dependants under the 
Compensation Acts in England and Waies amounted 
to £167 in 1906, being £3 more than in 1905 and 
£16 more than in 1904. On the other hand, the 
awards made by county-court judges or arbitrators 
In cases of death averaged £190 in 1906, or £1 in 
excess of 1905 and £13 greater than in 1904. The 
difference between the two methods of settlement 
is striking. At the same time it must be stated 
that a very large proportion of the cases of fatalities 
do not engage the actual attention of the courts in 
any way whatever, but are disposed of in some 
other way. The same observation also applies to 
cases of injury, although to a still greater extent. 
In particular, engineering cases would appear to be 
very largely settled apart from any application to 
the courts, as the total number taken into court in 
England and Wales under the Compensation Acts 
in 1906 was 119, or less than in either of the 
two preceding years, and 154 cases of incapacity 
Were registered as arranged by agreement, whilst 
only 36 cases came under the Employers’ Liability 
Act, which is now resorted to less than formerly, 
’s relating to engineering work in England and 
Wales. At the same time, it is well to mention 
that the death payments made by one well-known 
Insurance company averaged at least £40 less than 
the lower of the before-mentioned sums in 1906, 
but permanent disablement claims were nearly as 
high as the sums paid for fatalities. 


The Lusitania’s Maiden Trip. 


Tun great Cunard liner Lusitania arrived at 
Sandy Hook at 8.5 a.m., September 13th, American 
time, after a calm passage from Queenstown, lasting 
odays54 minutes. The German liner Deutschland 
has made the same trip in 5 days 7 h. and 38 min. 


Officially stated, the Lusitania has beaten the 





Deutschland by 6 h. 44 min. But a German ship 
still holds the record for average speed, the Kaiser 
Wilhelm ITI. crossing by a different route at 23:58 
knots, while the Lusitania’s average was 23 01 knots. 
The best previous Atlantic record by any route 
is that of the Lucania, 5 days 8 hours. It must, 
of course, be kept in mind that the new ship appears 
to have been to some extent delayed by mists. 
We have, however, been unable to obtain any 
definite information on the subject. Taking the 
trip as it stands, while we find no reason for exulta- 
tion, it appears that the ship has been fairly 
successful, but this only because few ships attain 
their best speeds on their first voyages. We 
remember that the propelling mechanism of the 
ship is a colossal experiment, and very naturally 
and properly the secrets of the engine and boiler- 
rooms remain for the time being unrevealed. 

But it is not only in the engine-room itself that the 
ship is experimental. Her screws, and particularly 
the use of four screws, present many new problems. 
Many and extensive experiments were made with 
the electric launch before the form of the propellers 
was finally settled, but no one will be prepared to 
assert definitely that the greater is strictly com- 
parable to the less, and that enlargements from 
model screws are wholly trustworthy. We can 
hardly doubt that, supposing the Lusitania to fail 
to attain her 25 knots, her propellers will be 
amongst the first things to undergo revision. It is 
an open secret that in some of her early trials pro- 
peller vibration—as distinguished from engine 
vibration—was very marked, and it is believed the 
proximity of the wing propellers to the hull was 
responsible. Changes were made and the vibration 
was reduced materially, but it may be that some part 
of her speed has thereby been sacrificed. Itis said 
that means will be found in the future of using 
longer bladed propellers with turbines, and that 
better results will be obtained. Whether the 
Lusitania could undergo such structural alterations 
as to permit the use of better wing propellers or 
their rearrangement in a better position remains to 
be seen. On the other hand, it may very well be 
that no changes are required. The ship may well 
have another two knots in reserve. It would 
have been foolhardiness to press her on her first 
trip, and it is to be borne in mind that the German 
record-holder made many passages before her fastest 
speed was attained. A proper display of caution 
was well advised, and it will be time to say that 
the Lusitania cannot do her 25 knots when she 
has settled down to her work. What the last knot 
is to cost is another matter. 

The resistance speed curve of the Lusitania as 
obtained from tank experiments remains private 
property. Let us assume that the required power 
augments only as the square of the knots. We 
have then 23° and 25*, that is to say, 529 and 625. 
No doubt the resistance increases far more rapidly 
than the square of the speed, but, even though it 
does not, we see that, whatever the horse-power 
exerted on her first voyage was, it must be some 
17 per cent. greater to add on two knots. The 
strong probability is that it must be 25 per cent. 
greater. Where is this to come from? Questions 
such as these cannot at present be settled, but they 
will be asked, and their honest, scientific discussion, 
without fear or favour, is extremely desirable. We 
shall be surprised if the experience acquired with 
the Lusitania is not utilised to very good purpose in 
the Mauretania, which is now engaged on her trials, 
having left her yard on Tuesday last. It is stated, 
too, that one new ship certainly, and possibly 
several, larger than anything yet afloat will be built. 
Thus the White Star Company has, it is said, ordered 
a ship 540ft. long and 86ft. wide. In this case two 
quadruple-expansion reciprocating engines will be 
combined with two low-pressure turbines. The 
arrangement is one which we have always held to 
be excellent, and we shall be glad if it is made the 
subject of so magnificent an experiment. 

Driving across the ocean at 25 knots is an expen- 
sive luxury, and one is tempted to ask if it pays ? 
The Lusitania, starting on her maiden voyage, 
represented a capital outlay of about £1,250,000. 
Allowing for depreciation, this means at least 
£125,000 a year, and, reckoning on thirteen round 
trips a year, we have nearly £10,000 per trip for,these 
two items alone. It appears, however, that the 
trade pays, and that being so, it is right to foster it 
in every way without moralising over the reasons 
for its existence. It is at all events very satis- 
factory that the gentlemen in this country who are 
never so happy as when comparing Britons with 
Germans, to the entire disadvantage of the former, 
have their mouths closed, for the moment at all 
events. 








MALLET COMPOUND LOCOMOTIVE. 


Ir is claimed that all records in locomotive construc- 
tion have been broken by the completion at the Schenec- 
tady Works of the American Locomotive Company of 
three Mallet compound engines for the Erie Railroad 
Company. The makers state that it is the heaviest 
and most powerful locomotive ever built. The enor- 
mous dimensions of this engine will be gathered from 
the engravings we give of it on page 290. Although 
the Erie engines are much heavier and more powerful 
than those on the Baltimore and Ohio Railway, the 
essential feature of the two designs—such as flexible 
joints to high and low-pressure cylinders, steam and 
exhaust pipes, articulated connection between the frames, 
boiler bearings, power-reversing gear, and many other 
points—are practically the same. For more than two 
years now these features have been tried, and we are 
informed that they have given every satisfaction. An 
interesting comparison of the two types is given in the 
following table :— 





Baltimore and Ohio. Erie. 

Wheels ... .. 0-6-6 0-8-8-0 
Total weight... ... ... 334,500 Ibs. oa 
Size of cylinders ... ... 20in. & 32in. x 32in. 25in. & 39in. x 28in. 
Diameter of drivers ... 56in. 5lin. 
Tractive effort (working 

oe 71,500 Ibs. 9480 Ibs. 
Steam pressure 255 lbs. per sq. in. 215 lbs. persq. in. 
Total wheel base... ... 30ft. Sin. 39ft. 2in. 
Driving wheel base, rigid 10ft. — 
Total heating surface... 5600 syuarefeet 5313-7 or ag feet 


ent, gee Pa (2-2 
Weight on drivers + 
tractive effort ... ... 
Total weight + total 
heating surface... ... 
Tractive effort x dia. 
drivers — total heat- 
ingsurface... ... ... 
Heating surface + vol. 
equiv. (simple cyls.)... 
Grate area ~ vol. equiv. 
(simple cyls.) 385 
It will be noticed in comparing the above ratios that 
the engine iliustrated is provided with a 4ft. combustion 
chamber, which decreases the total actual amount of 
heating surface. On account of the greatly increased 
weight, it was necessary in this design to introduce 
another pair of driving wheels into each group. Like 
the Baltimore and Ohio engines, these engfnes are also 
designed for goods service. They will work between 
Susquehanna and Gulf Summit, where the ruling gradient 
is 1:3 per cent. The load per axle is 50,200 1b., which is 
less than that of many express engines of the present 
day. It will thus be seen that the designers have obtained 
a maximum adhesion for tractive power with a minimum 
rail pressure per wheel. 

The enormous boiler is illustrated on page 290, and it is 
said to be the largest ever built. It is of the radial 
stayed type, with conical connection, the inside diameter 
of the first or smallest course being 82in., while the inside 
diameter of the largest course is 96in. The heaviest ring 
of the shell is }in. thick. The water alone in the boiler 
weighs 42,700 lb., and the tubes, of which there are 404 in 
number, are 2}in. outside diameter and 21ft. in length, 
and weigh 23,700]b. The total weight of the boiler and 
water is 139,900lb. The fire-box is of the Wooten type, 
120}in. in length and 114}in. wide, and has a grate area 
of 100 square feet. The water space at the mud ringis 
5in. on all sides. The boiler is provided with a combustion 
chamber 4ft. long, which is radially stayed to the shell of 
the boiler. . 

As these engines will work as much backward as 
forward, it was necessary to place the dome as near the 
centre of the boiler as possible. The dome, therefore, 
which is of cast steel, has been placed on the top of 
the conical course. The throttle also acts as a steam 
dryer. Steam is admitted through the top only, and 
the water entrained strikes against the walls of the 
special shaped casting covering the top of the throttle 
pipe, and as is the tendency of water under pressure, 
follows the surface of this casting, and presses down 
through the centre of the valve instead of going into the 
dry pipe. Steam is led from the throttle pipe through a 
short dry pipe to a point directly in line with the high- 
pressure cylinders, from whence it passes through the 
top of the shell, and is divided in a tee-pipe, and then 
passes down through wrought iron steam pipes situated 
on either side of the boiler to each of the high-pressure 
valve chambers. 

The design of the high-pressure cylinders which is 
shown in the engraving—page 290—is similar to that 
used on the Baltimore and Ohio engine, the cylinders 
being cast in pairs with saddles, and the separation 
between the two cylinders being 8}in. to the right of the 
centre line of the saddle, to make room for the steam 
pipe. The engines are compounded on the Hellin system, 
the intercepting valve being placed in the upper part of 
the left cylinder casting. Exhaust steam from the right 
high-pressure cylinder passes through a cored passage to 
the back of the cylinder casting, from whence it passes 
through an outside U-shaped pipe in connection with a 
passage in the left cylinder casting leading up into the 
intercepting valve chamber into which the exhaust steam 
from the left high-pressure cylinder also passes. The 
emergency exhaust valve is situated in the side of the left 
cylinder casting, and has a 4}in. jointed pipe connection 
with an opening in the back of the exhaust pipe in the 
smoke-box. A three-way cock within easy reach of the 
driver operates the emergency exhaust valve. 

Steam from the high-pressure cylinders passes into a 
Yin. steam pipe extending forward from the centre of the 
cylinder saddle, to which it is connected by means of a 
ball joint. In order to facilitate the fitting or removal of 
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this pipe it is made up of three sections, and is connected 
at the front end by means of a slip joint to cover varia- 
tions in length due to curving to a Y-pipe through which 
steam reaches each of the low-pressure steam chests. 





The 


The" receiver pipe is laid out for 16 deg. curves. 
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flexible connections are the same as those used in the 


Baltimore and Ohio design, which are said to have proved | 


satisfactory—no trouble from leaky joints having been 


experienced throughout the two years this engine has | 


been in service. Steam from the low-pressure cylinders, 
which are placed considerably ahead of the front 
end of the boiler, exhausts back through a flexible 
pipe connection to the exhaust pipe in the smcke-box. 
The high-pressure cylinders are equipped with piston 
valves, and the low-pressure cylinders with Richardson 
slide valves. The valve gear is of the Walschaert type. 
By an ingenious arrangement of the reversing gear, the 
weights of the valve motions of the front and rear 
engines counterbalance each other. As the high-pressure 
valves have internal admission, and the low-pressure 
external admission, it was possible with this arrangement 
of reversing gear to obtain a most satisfactory valve 
motion with both excentric cranks leading the pin, the 
rear engines taking the forward motion from the top of the 
link, and the front engines from the bottom of the link. 
The operation of the engine is rendered easier than that 
of an ordinary engine by the application of pneumatic 
reversing cylinders to the ordinary gear, with positive 
automatic locking in any desired position. The frames 
of both the front and rear engines are of cast steel Sin. 
wide. That part of the weight of the boiler which is 
carried on the forward engines is supported by a self- 
adjusting sliding bearing placed between the third and 
fourth driving wheels. The springs of the front pair of 
driving wheels are equalised together on each side, and 
cross equalised in front of the forward drivers, making 
this system equivalent to a single supporting point. The 
rear engine is equalised throughout on each side only, 
without cross equalisation. This forms a complete three 
point suspended engine, which, it is claimed, is the best 
obtainable condition for flexibility and ease on the track. 
The leading dimensions of the locomotive are given in 
the following table :— 
Cylinder— 
Type... 
Diameter 
Stroke ... 
Track gauge 
Tractive power 
Wheel-base— 
Driving ... 
Rigid 
Total... Senin aes Boys 
Total, engine and tender 
Heating surface— 
Tubes 4971-5 syuare feet 
Fire-box Sesh weet Sek, her, eo Seek Mees Ae 
MMU cs iso lave: «ses. Sascawe = 
Total ca) ei ... 5813-7 Fe 
Grate area Meth were 100 ” 
Boiler working pressure 215 |b. per sq. i 
Fire-box — 
Type... 
Length ... 
“ah Ma 
Wheels: driving diameter ... 


Compound 
25in. and 39in. 
251n. 

4ft. Shin. 
94,800 Ib. 


39ft. 2in. 
14ft. 3in. 
39ft. 2in. 
70ft. Edin. 


Weoten 
1262in. 
1143in. 
5lin. 








Ir is reported that owing to the scarcity of iron ore 
in Germany and the reduction in the exports of Swedish ore, 


several German works have ordered 35,000,000 poods of ore from | 


Russian mines at Dombrova and Donetz for delivery before the 
middle of next year, 


TORPEDO BOAT. 


ABOVE we give an illustration of the first-class torpedo | 
boat Goyaz, which has just been built by Yarrow | 


and Co., Limited, of London and Glasgow, for the 
Brazilian Government. The vessel is 152ft. 6in. in 
length by 15ft. 3in. beam, and has a displacement of 
about 150 tons in service condition with bunkers full. 


| This type of torpedo boat is similar to those built in 
| recent years by Messrs. Yarrow and Co., for the Austrian, 
| Chilian and Dutch Governments. 


The armament con- 
sists of two 47 mm. quick-firing guns, and two 45 cm. 
revolving torpedo tubes, which are to be placed on board 
when the vessel arrives at Rio de Janeiro. 

The general internal arrangements and crew spaces are 
the same as is usual in this class of boat; the seamen 
and firemen being berthed forward, and the officers and 
warrant officers aft. 

The machinery consists of two “ Yarrow” water-tube 
boilers, fitted with forced draught and fed by independent 
feed engines. The main propelling machinery is on the 
Parsons’ system of turbines combined with triple expan- 
sion reciprocating engines. The reciprocating engine is 
used for cruising purposes, and is capable of driving the 
vessel at a speed of 12 knots on a very low coal consump- 
tion, in which respect turbines when working far below 
their full power are uneconomical. 

When high speeds are required the turbines are used in 


conjunction with this engine, which is arranged for the | 


large variation of revolutions necessarily entailed. 

The turbine machinery consists of one high-pressure 
and one low-pressure turbine, with the usual independent 
forced lubrication pump, air pump, and circulating pump. 

The three-hour official full-speed trial was run on the 
30th of May, in the Estuary of the Thames, in the 
presence of Rear-Admiral Joao Justino de Proenca, Chief 
of the Brazilian Naval Commission, Captain José Thomaz 
Machado Portella, Chief of Naval Construction, and 
Captain Bartholomeo Francisco de Souza e Silva, Chief 
of the Machinery Section ; and during this trial six runs 
were made over the Admiralty measured mile on the 
Maplin Sands, with the following results :— 

Steam pressure in boilers .. 230 1b. per square inch 
in cruising engine 207 lb. Es 
at HP, turbine... 220 Ib. a 
RS at LP. turbine ... 29-6 Ib. pa 
Vacuum in condenser ... 27in. 
Air pressure in stokehold 1-8in, 


For the three hours the mean speed was 26°493 knots. 


” 


” 


Following the above, a consumption trial was made in | 


the presence of Captain Portella and Captain Bartholomeo 


da Silva, when a mean speed of 11°277 knots per hour | 


was obtained, with 150 lb. steam pressure in the cruising | v 
| it has recently been stated by the Interstate Commerce Com- 


tion under these conditions showed 56 knots run per ton | mission, controls a monopoly of one-third of the railroad 


engine, the turbines being shut off, and the coal consump. 


of coal burned. 


ae Snare Gammon ty joy ee. | See snd Iron Company, which manufactures on the basic open- 


decision in adopting the combination of reciprocating | hearth method, whilst the rail-makers in the northern States 


engines and turbines first suggested to them by Captain 
Soliani, of Genoa, in view of the fact that turbines have 
not yet been found economical at low power, even when 
a special cruising turbine has been fitted. Another diffi- 


| culty avoided by this system is that of going astern, the 
reciprocating engine being fitted with reversing gear, as | 


usual, and no astern turbine is, in consequence, necessary. 





It may, therefore, be said that the cruising engine takes 
the place of a cruising turbine ard an astern turbine, 
and, of course, weighs considerably less, and in addition 
has the great advantage of being an engine the design of 
which is familiar to every engineer. No difficulty is met 
with in arranging the reciprocating engine to run at the 
revolutions necessary for full speed, as the slip of its pro- 
peller reduces as the speed of the vessel increases, so 
that, although the speed of the boat rises, say, from 11 to 
26 knots, the speed of the reciprocating engine only rises 
from about 340 revolutions to 540 revolutions per minute. 
Hence, though the speed is considerably more than 
doubled, the revolutions of tbe cruising engine only 
increase some 60 per cent. 

The Goyaz left London a week since for Rio de 
Janeiro. 








BROKEN RAILS IN AMERICA. 


For some time past the number of broken rails on American 
railroads has given much concern to their officers, who have 
at last been driven to take action from a report made public 
by the Railroad Commissioners of the State of New York. 
This report is accompanied by the diagrams, which show 
the number of cases of broken rails on each of the railways 
in the State during the first three months of this year 
and of the preceding two years, and of the class of rail 

These figures are remarkable in many respects For the 
first three months of 1906 the total was 826, as compared with 
1331 for the corresponding period of 1905; but the figures 
have jumped to 3014 in 1907. It is only fair to remark that 
these figures are coincident with the severity of the winter, 
that of 1905-6 being very mild for American winters, whilst 
last winter was unduly severe. Two other important features 
are that nearly all the casualties were in newly rolled rails, 
and in the heavier-—1001b. and 901b.—and not the lighter 
rails. Before proceeding further it may also be remarked 
that in the State of New York there were, in June, 1905, 
8336 miles of railroad, and in the whole of Great Britain 
there were, in December, 1905, 22,847 miles. The total 
number of broken rails reported to the Board of Trade by 
British companies during the whole of 1905 was only 266, 
which compared with 335 for the year 1904. 

On first consideration, it might be assumed that the great 
increase in the number of broken rails in America might 
due to heavier loads having been brought about by the great 


| accession of traffic during the last year or so; but that there 


is no relation between the incidents is proved by the fact 
that the older rails stand the test much better than the newer 
rails. The cause must therefore be found in the rails them- 
selves, and an important paper devoted to railway matters 
does not hesitate to put all the blame at the doors of the 


makers. ’ 
Matters have now gone too far, and Mr. Harriman—who, 


property in America—has thrown down the gage, and has 
ordered 150,000 tons of steel rails from the Tennessee Coal 


only employ the Bessemer converter. Some of these con- 
cerns are converting their plants to use the open hearth, but 
they are not yet ready. In the meantime, the American 
Railway Association have appointed a committee, which 
includes some expert chemists and metallurgists, to prepare @ 
draft specification for rails, which is to be discussed with the 
manufacturers, 
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HIGH-SPEED RAM PUMPS 


ANDREW BARCLAY AND CO., LIMITED, KILMARNOCK, ENGINEERS 


























Fig. 1—PUMP WITH VERTICAL VALVE 


HIGH SPEED PUMPS. 





One of the most recent introductionsof Andrew Barclay and 
Co., Limited, of Kilmarnock, is the Oddie-Barclay pump, which 
is made in a number of sizes, for various purposes and for use at 
highspeeds. A pump of this kind, fitted with a differential ram 
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SPINDLE Fig. 2—PUMP WITH HORIZONTAL VALVE SPINDLE 


THE PATENT LAW OF THE TRANSVAAL. opposition cases being heard before a Commissioner trained 
(By our South African Correspondent.) in patent work, instead of by the State Attorney, has there- 

EaRzy in the present year a Transvaal Government Com- fore been fully vindicated. The report cf the Patents 
mission was appointed to ‘investigate and report upon (1) Iaquiry Committee was recently published. It stated that, 
the system of administration of the Patent-office; (2) what 12 the interest alike of inventors and of the public, it is un- 
amendments, if any, are required in the present Patent and desirable to restrict the grounds on which opposition may 

now be entered to an application for a patent. It considered 
the principle of having a trained officer to deal with such 
oppositions in the first instance a sound one, and it thought 
the abolition of the office of Commissioner of Patents, with 
his present duties and qualifications, would be a retrograde 
step from the point of view of public and inventors alike; 
but if the Patent Laws throughout South Africa could not 
be unified, and if a single Commissioner of high legal stand- 
ing for the whole country could not be appointed, then patent 
oppositions in the Transvaal should be heard in the first 
instance by a Judge of the Supreme Court, subject to an 
appeal to the full Court. It further thought that, pending 
the establishment of a South African Patent-office, reciprocal 
protection of inventions should be provided throughout South 
Africa, if possible, by the adhesion of all States to the Inter- 
national Convention. 

In the meantime, Mr. Bucknill had accepted an important 
post in Cyprus, and tendered his resignation as Commissioner 
of Patents. In his evidence before the Commission, Mr. Buck- 
nill stated that there was only enough work in the Patent-office 
to occupy about half the Commissioner’s time. On the score 
of economy he therefore recommended the abolition of the 
office. The Committee found, however, that the saving by 
the discontinuation of the Patents Commissionership would 
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only amount to about £1000 per annum, and the revenue 
derived from patents more than covered the cost of working 
the Department. 

In face of the recommendations of the Committee of 
Inquiry, the Government introduced an amending law early 
in August, by which the office of Patents Commissioner will 
i be abolished and all opposition cases heard by the Supreme 
aie” : ~—mee--- | AB --—> Court. The various scientific associations vigorously 
protested against this retrograde step, pointing out that 
progress was needed and had been called for on all sides. 
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Fig- 3-SECTION OF ODDIE-BARCLAY PUMP Within twelve days, however, and before the representatives 


type suitable for high heads is illustrated herewith. The 
pump in this case is driven through gearing by a motor 
mounted on an extension of the soleplate ; but similar pumps 
are also being made for direct driving from steam engine by 
coupling the piston-rod and pump rod together, and belt or 
rope drives may also be used. 

Before referring in detail to the drawings, attention may be 
called to Fig. 1, which shows an exterior view of a pump 
having the firm’s latest arrangement of vertical valve spindle 
designed for specially high heads, built for the Steel Company 
of Scotland; while Fig. 2 shows an exterior view of a pump 
having a horizontal valve spindle as made for the General 
Electric Company. The latter pump has a capacity of 
133 gallons per minute at 800ft. head, and 223 revolutions 
per minute, while the former pump has a capacity of 250 
gallons per minute at 1000ft. head and at 160 revolutions per 
minute. As this pump runs at the very high speed of 160 
revolutions, the weight of the crank webs and part of the 
connecting-rod is balanced. The -two tie rods seen along the 
top relieve the soleplate from excessive bending that would 
otherwise occur at the high pressure. 

Referring to the sectional elevation, Fig 3, it will 
be noticed that a spindle attached to the suction valve guard 
passes out through a stuffing-box. By this means the guard 
can be raised or lowered, allowing the valve to open at the 
proper time, the descent of the valve guard closing the suction 
valve just before the delivery strokecommences. The motion 
of the guard—from the nature of its control—and con- 
sequently the opening of the valve, always bears the same 
ratio to the motion of the plunger. It is claimed, therefore, 
that the pump chamber is filled completely without eddies, 
and as the valve is firmly seated before the return stroke 
commences, there is no danger of hammering or banging of 
the suction valve. The guard is a simple cage construction 
allowing very free passage of the water. The seats of the 
valves, too, are simple, and need no internal bolts or other 
screws for holding them in place, as a simple circular 
distance piece between the valve and the cover presses them 
down on to a rubber or gutta-percha ring and holds them 
down from the pressure of the external bolts in the flange of 
the cover, In practice it is found that no control is necessary 
for the delivery valve. It opens to the extent required to 
accommodate the flow of water from the pump chamber, 
closes gradually, as the flow of water diminishes towards the 
end of the stroke, and ultimately seats itself easily as the 
delivery stroke is completed. The actions of both valves are 
softened by rubber buffers between the guard and the valve 
proper. The controlling mechanism can be seen on both of the 
external views, and in Fig. 4. An air charging pump is sup- 
plied, except for low heads ; thus ensuring an adequate supply 
of air being present in the air vessel. The valve control and 
air charger are each worked by an excentric rod driven from 
the pump shaft. Lubrication is provided for all the working 
parts by asmall force pump also driven from the crank shaft. — 


of the societies (with a membership of over 1700 technical 
Trade Mark Law; and (3) the advisability of the introduc- men) had been granted an opportunity of laying their 
tion of a law relating to designs.’’ Since 1902 the Patent- objections before the authorities, the Bill had been passed 
office of the Transvaal has been directed by Mr. Bucknill, the through its various stages in both Houses and had become 
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Fig. 4—PLAN AND ELEVATION OF ODDIE-BARCLAY PUMP 


Commissioner of Patents. Several important opposition | law. It need hardly be pointed out how serious a matter 
cases have been decided by this gentleman, and in no casehas this is for the inventor of this country, and to some extent, 
his decision as to the grant or refusal of a patent been | to the British and foreign inventors, as the costs of opposition 
appealed against. The system inaugurated in 1902 of | cases will inevitably be doubled, and in some cases increased 
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three or four times, and of the total costs incurred by the 
successful party only some 50 per cent. is recoverable from 
the loser. In the past the costs of each party to a patent 
opposition case have ranged from £500 to £2500, or possibly 
even higher, so that one patent opposition case per annum 
will mean that the extra costs to the litigants owing to the 
new procedure will more than equal the saving of £1000 
which the Government makes by the change of system. 
Beyond this there is the feeling of insecurity which will be 
induced in the minds of inventors, and the danger that 
inventors will be frightened out of their applications by 
opposition entered on unsustainable grounds, but which the 
inventors have not the money to contest. It was brought 
out in evidence before the Committee that the Colony benefits 
owing to the operation of the Gold Profits Tax. One wit- 
ness stated :—‘‘ The Government must not, however, forget 
that, if by the work of inventors the profits of the mines are 
increased 10d. per ton, the revenue of the Colony receives 1d. 
of that 10d. in profits tax. On a basis of 15,000,000 tons 
crushed annually this means an annual increase of revenue 
of £62,500. Ithink that inventors have been responsible for 
increased profits by several tenpences per ton—by reduced 
costs and increased recovery.”’ 

The Government have promised to introduce a new Bill 
next year. No indication has been given, however, of its 
probable provisions. If the various Governments of South 
Africa can be induced to establish a system of Sovth African 
Patents, with one central office granting letters patent cover- 
ing the various Colonies, a great step will have been made in 
patent procedure. There is the fear, however, that this 
desirable provision will have to await the federation of the 
South African Colonies, and that is unlikely to be accom- 
plished for many years. 

In the meantime those in Great Britain who are interested 
in Transvaal patent applications will do well to be wary in 
either opposing or defending patent applications unless they 
are prepared to expend huge sums in costs. 
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The Mechanical Design and Construction of Commutators. 
By R. Livingstone. London: The Electrician Printing and 
Publishing Company, Limited, Salisbury-court, Fleet-street, 
E.C. Price 6s. net.—A well-designed commutator is of such 
vital importance to the satisfactory operation of a dynamo, 
that draughtsmen and others desirous of becoming successful 
dynamo designers will undoubtedly appreciate a book of this 
description. As might be inferred from the title, no attempt 
has been made to deal with any of the problems of electrical 
commutation, for, as the author points out, there is already 
abundance of literature treating of this question. The 
mechanical design, on the other hand, has been very deeply 
gone into, and some useful formule are given, all of which 
are fully worked, so that no difficulty should be found in 
following the reasoning. The book does not deal with the 
design of every type of commutator in use, but the types 
dealt with are those most generally employed at the present 
time. High-speed commutators, however, have unfortunately 
not received the amount of attention they deserve consider- 
ing the growing use of continuous-current turbo-generators. 

The Geclogy of the South Wales Coal Fieid. Parts VII. & VIII. 
By Aubrey Strahan, F.RS., F.G.S., T. C. Cantrill, F.G.S., 
E. E. L, Dixon, F.G.S.,and H.H. Thomas, F.G.S. London: 
E. Stanford, 12, 13, 14, Long-acre, W.C. Price of Memoirs, 
23. 6d. each; maps, 1s. 6d. each.—The Board of Agriculture 
and Fisherieshas justhad published coloured geological printed 
maps and a memoir on the geology of the country around Am- 
manford in South Wales. This memoir contains an account of 
the Cambrian, Ordovician, and Silurian rocks of the district 
lying south of Llandilo. The old red sandstone, carbonifer- 
ous limestone, and millstone grit of the western end of the 
black mountain are described in detail. The anthracite coals 
are traced from the Tawe Valley through Ammanford and 
the Llandybie district to the Gwendraeth Valley. The over- 
lying Pennant sandstone is described, and the succeeding 
upper coals, worked near Pontardawe and Pontardulais are 
dealt with. Separate chapters are devoted to faults and 
disturbances, superficial deposits, and economic products, 
and a table of lower paleozoic fossils is given in au 
appendix. Memoir No. VIII. deals with the geology of 
the country around Swansea. Chapters I. to IV, give an 
account of the Silurian rocks, old red sandstone, and lower 
carboniferous rocks of the eastern half of the Gower penin- 
sula, In Chapter V.a description is given of the productive 
measures which lie below the Pennant series and crop out 
near Aberavon, Swansea, and in Gower; whilst Chapters VI. 
and VII. deal with the Pennant series, and the valuable 
seams whch have been worked near Neath, Swansea, and 
Llanelly. The measures which lie above the Pennant, and 
which inelude the highest known in South Wales, are 
described in Chapter VIII. Chapter LX. gives an account of 
the raised beach and of the caves of Gower, while the glacial 
and other superficial deposits are described in Chapters X. 
and XI, The maps which accompany the memoir are, as 
usual, excellent. 

A Text-Book on Hydraulics, including an Outline on the 
Theory of Turbines. By L. M. Hoskins. London: Archibald 
Constable and Co., Limited, 10, Orange-street, Leicester- 
square, W.C. Price 10s. 6d. net.—Students who are desirous 
ot obtaining a sound knowledge of hydraulics should find this 
book a valuable help. The author assumes that the reader 
has a sound elementary knowledge of the principles of 
mechanics, and his mathematical training must include a 
little of the calculus. With these qualifications everything 
of importance in connection with hydraulics can be learnt 
from a perusal of this book. After dealing with definitions 
and principles, the author considers hydrostatics, theory 
of energy applied to stream motion, application of a 
general equation of energy, functional loss of lead in pipes, 
uniform flow in open channels, dynamic action of streams, 
theory of impulse turbines, the tangential water wheel, tur- 
bine pumps, &c. Many numerical examples are introduced, 
all of which are of importance to hydraulic students. 

Standard Polyphase Apparatus and Systems. By Maurice 
A. Oudin, M.S., M.A., M.I.E.E. Fifth edition. London: 
Sampson Low, Marston and Co., Limited, 100, Southwark 
street, S.E. Price 12s. 6d. net.—The fifth edition of this 
book has been revised and brought up to date. There are 
fourteen chapters, in which all problems of importance in 
connection with polyphase working have been dealt with in 
a concise and clear manner. In view of the growing import- 
ance of the single-phase motor the author has devoted a } 





number of pages to the subject in the chapter on induction 
motors. In the chapter on converting machinery we are 
pleased to find that all forms of converters and frequency 
changers which are. principally used at the present time 
have been dealt with. The chapters on generators, trans- 
formers, transmission lines, &c., are also well up to date. 
The book is one which may easily be followed by readers 
totally ignorant of alternating-current working. The mathe- 
matics also are of a very simple character. 

“ The Electrician’’ Handy Copper Wire Tables and For- 
mule. By P. B. Down, A.M. Inst.C.E. London: The 
Electrician Printing and Publishing Company, Limited, 
Salisbury-court, Fleet-street, E.C. Price 2s. 6d. net.—This 
is an exceptionally useful little book, and should be appre- 
ciated by designers of electrical machinery and apparatus. 
Besides giving the usual tables for copper wires and cables, 
relating to weights, resistances, &c., there are also some very 
useful magnet coil tables, with the aid of which, being given 
the ampére turns and exciting voltage, the size of wire to use 
for a given bobbin can easily be found. Also the weight of 
wire required, The book also ‘contains some tables giving 
the areas of small circles, decimal equivalents of the inch 
and foot, conversion factors, &c., and some useful and un- 
common formule. The last part of the book deals with 
resistance wires of various kinds. The tables given in con- 
nection with this section of the book are also very useful to 
electrical engineers. 

Brakes for Tramway Cars. By Henry M. Sayers, 
M.I.E.E. London: The Electrician Printing and Publish- 
ing Company, Limited, Salisbury-court, Fleet-street, E.C. 
Price 3s, 6d. net.—A large portion of the matter contained in 
this book originally appeared in the form of a series of articles 
in the Hiectrician. The author has been tempted to expand 
the articles and produce them in book form. The early part 
of the book deals with the importance and functions of tram- 
way brakes, and coefficients of static and sliding friction. 
Following this wheel brakes are considered, hand, mechanical, 
and electric. A chapter consisting of six pages considers the 
theoretical and actual effectiveness of wheel brakes and the 
influence of rail condition. There is also a chapter devoted 
to track or slipper brakes, their characteristics and uses, and 
magnetic combined track and wheel brakes. Among several 
other no less important chapters is one on the adjustment 
and maintenance of brakes. 

Reinforced Concrete Design. By John Hawkesworth. 
Crosby Lockwood and Son, 7, Stationers’ Hall - court, 
Ludgate-hill, E.C. Price 12s. net.—This book is intended 
chiefly for the use of architects and engineers whose 
work in reinforced concrete design is intermittent in its 
nature, and does not warrant the constant employment of 
a concrete specialist. The book contains a series of plates 
showing graphically the required design for slabs, beams, 
and columns under different conditions of loading. There are 
also practical examples which are included to explain the 
method of using each plate. With the aid of these diagrams 
the designs for most of the commonly occurring forms of 
reinforced concrete construction may be ascertained without 
performing the computations ordinarily required. The unit 
stresses prescribed by the Building Code of New York City 
have been adopted throughout the book as standard. 

Lubrication and Lubricants: A Treatise on the Theory 
and Practice of Lubrication. By Leonard Archbutt, F.I.C., 
F.C.S., and R. Mountford Deeley, M.i. Mech. E., F.G.S. 
Second edition. London: Charles Griffin and Co., Limited, 
Exeter-street, Strand. Price 21s.—Since the first edition of 
this book appeared, the authors have found it desirable to 
make many alterations. To a large extent the book has 
undergone rearrangement, and some seventy-five new pages 
have been added. The subject of lubrication is so fully dealt 
with that it would be impossible for us in the short space at 
our disposal even to outline the contents. We know of no 
better book on the subject, nor of any that is of more value 
to the practical engineer. The arrangement is good, and 
the subject matter has been most carefully indexed. 

Railway Rates and Charges Orders. By Harold Russell. 
London : Stevens and Sons, Limited, 119 and 120, Chancery- 
lane. Price 103. 6d.—The information contained in this 
book is chiefly intended for lawyers who are called upon to 
advise either railway companies, or traders, in matters con- 
cerning railway rates and charges. The book contains a 
number of cases which have been decided, both in the High 
Courts of Justice and in the Court of the Railway and Canal 
Commission, touching questions that have ariscn under the 
Railway Rates and Charges Confirmation Acts. The Railway 
and Canal Traffic Act, 1894, in so far as it deals with the 
inerease of rates and charges of railway companies, forms 
part of the subject of the book. The author has also included 
the provisions of various Acts of Parliament which treat of 
railway rates. : 

Commercial Year-book of the Birmingham Chamber of 
Commerce. Second Issue. By. G. H.- Wright, F.C.I.S., 
Secretary. London: Bemrose and Sons, Limited, 4, Snow- 
hill, E.C. ‘The ‘‘Commercial Year-book’’ is issued in 
connection with the Birmingham Chamber of Commerce, 
and its object is to promote the trade of Birmingham and the 
Midland district. The second issue of this book contains a 
vast amount of information which should prove of interest to 
commercial men, and a considerable portion of this informa- 
tion has a bearing on engineering work. The book contains 
many tables giving figures relating to the exports of coal, 
iron, and steel, machinery, &c., from the United Kingdom 
during various years. There is alsoa quantity of information 
relating to the financial results of various railways and 
tramways. 

Iron: Its Sources, Properties, and Manufacture. By 
Wm. Hy. Greenwood and A. Humboldt Sexton. London : 
Cassell and Co., Limited. Price 3s.—The contents of this 
manual are based on the excellent book by the late William 
Henry Greenwood. The original work has now been revised, 
partly re-written, and brought up to date by Professor Hum- 
boldt Sexton. Obviously many changes have taken place 
since the previous edition was published. Descriptions of 
new processes are now added, and those of the older methods 
which are still in vogue in some works have been retained 
and revised. There are twenty chapters, most of which are 
well illustrated, and the reading matter throughout the book 
is of an interesting and decidedly instructive character. 
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ton Willis, LL.B, (Lond.). Tenth edition. London: 
Butterworth and Co., 11 and 12, Bell-yard, Temple Bar, E.C., 
and Shaw and Sons, 7 and 8, Fetter-lane. Price 5s. net. 





LETTERS TO THE EDITOR. 
(We do not hold lg the opwnions oy oyp 


THE LE CHATELIER TEST. 


Sir,—I have read with much interest the article by Mr, w 
Laurence Gadd contained in your issue of the 13th inst. on the 
Le Chatelier test for expansion in Portland cement, and as My 
Gadd has beeu associated with me on cement works under my 
management during the time that these experiments were being 
carried out, [am ina position to vouch for the accuracy of the 
results obtained, and am in entire agreement with the deductions 
he draws from them. 

There can be no doubt whatever that the fineness of grinding 
has a very great effect on the expansion as recorded Ly the 
Chatelier tests, or perhaps it would be better to say quality of 
grinding in respect of the proportion of flour contained in ‘the 
cement, and of which the residue on 180 by 180 sieve cannot be 
taken as an indication. 

This is very strongly evidenced in the example given jy Mr, 
Gadd on page 252 of clinker taken out of the same hopyjcr, and 

ssed through two different mills at the same time the residue on 

80 by 180 sieve being practically the same in both cases namely, 
10 per cent. and 10-5 per cent. In the one case the expansion is 
recorded as being 3mm, only, while in the other case it is as high 
asl7mm. Mr. Gadd makes mentiou of the fact that the mills 
were of ditferent design, and I believe I am right in thinking that 
it would be a matter of general interest to know that the mills 
differed in the fact that the finishing tube mill of the cement which 
gave 17 mm. expansion was 16ft. long by 4ft. diameter, charged 
with flint pebbles, while the eement giving only 3mm. ex) nsion 
was tinished in atube mill 22ft. long by 3ft. 44in. diameter, charged 
with steel balls of 14in., 1{in., and lin. diameter. 

Similarly in the example following the above, No. 4 mill, the 
cement from which gave only 2 mm, expansion was also a stec! ball 
tube mill, whilst the other three mills were charged witli flint 
pebbles. It is, however, worthy of note that the product from 
mill No. 2, although showing a higher residue than that from \o, 3, 
yet gave a lower expansion, and this is explainable by the fact 
that the ball mill feeding No. 2 tube mill was fitted with finer 
sieves, the resulting finished cement therefore containing relatively 
more flour. 

These striking results obviously demonstrate, so far as «ality 
of grinding is concerned, the superiority of the steel ball tube mill 
over the tube mill charged with flint pebbles. 

With regard to Mr. Gadd’s contention that the apparent unsound- 
ness of rotary cement, as shown by the Chatelier test, is not due 
to free lime or chemical conditions, but is brought about by the 
physical character of the cement. which is, as shown in the fore- 
going, due in the main to the quality of grinding and not to free 
lime, | may mention that I have recently had an opportunity of 
experimenting on a working scale with precipitated carbonate of 
lime taking the place of the chalk or limestone usually employed 
in cement manufacture, with results which were entirely in accord- 
ance with this statement. In thus dealing with a raw material 
which existed in an atomic state of division, and thus of a fineness 
which it is impossible to realise by mechanical means, it would be 
but reasonable to assume that perfect combination would take 
place, and that if unsoundness were due to free lime, then the 
cement produced from this material should show absolutely no 
expansion under the Chatelier test. As a matter of fact, although 
the proportion of lime in the finished cement was actually lower 
than is usually worked to by the rotary process, yet the behaviour 
of this cement under the Chatelier test was no different from that 
of any other rotary cement, and actually gave when fresh 17 mm. 
expansion, being ground to 9 per cent. residue on 180 by 150 sieve 
through a flintstone tube mill. This result, I suggest, entirely docs 
away with the idea of expansion being due to free lime, and results 
recorded in the foregoing of the different behaviour of the cement 
produced from the same clinker when ground through flint pebbles 
and steel ball tube mills go to show that, as the latter necessarily 
produces a greater proportion of flour, the condition arises entirely 
from the quality of grinding. 

I make these remarks as I believe that they will be of great 
interest following upon the article by Mr. Gadd, and that they 
will serve to accentuate the fact that the residue on 180 by 180 
sieve is no indication of the flour value of the cement, and that it 
is possible to have a cement showing a lower residue on this sieve 
which shall not be nearly so well ground as one with a greater 
residue, and this is a subject well wortby of attention from both 
engineers and others using cement, as well as from the cement 
manufacturer. 

September 17th. Ws. FENNELL. 


STEAM ENGINE ECONOMY, 


Sir,—The rapid and continuing rise in the price of coal has 
again brought into prominence the «uestion of economy in the 
production of power. It can be considered from two points of 
view, the theoretical and the practical. (On the one hand, we have 
elaborate and interesting disquisitions on the thermodynamics of 
the steam and other heat engines. On the other, we have the coal 
bills and engine bills, which are intensely practical, and having no 
theory whatever about them, unless it be that the coal merchant is 
losing money—which only finds credence in a limited circle—con- 
sequently deserve much consideration and careful study from 
steam users of all kinds, It is to the practical aspect of matters 
that I propose to confine my attentian. 

The situation just now is not unlike that which existed many 
years ago. It became very necessary to save coal, particularly in 
cotton mills, and to do this in the simplest and most economical 
way was the work of James McNaught, who devised a method of 
compounding the old beam engines, which were all but universally 
in use. New boilers were put in, and the pressure raised from 
15lb. or 201b. to 401b. or 501b. A high-pressure cylinder was 
added at the fly-wheel end of the beam, which cylinder exhausted 
into the old cylinder. A compound engine was thus obtained at 
a stroke. In some cases the new cylinder was horizontal, and 
worked on the same old crank at right angles to the beam connect- 
ing-rod. A new crank pin was, of course, provided long enough 
to take both big ends. The McNaughting of mill engines 
became almost universal, and not a few of these engines have been 
running up toa comparatively recent ‘period. No gain equal in 
amount could now be secured so easily ; but there are still open- 
ings, particularly in steel works—indeed, in most mills outside 
the improved spinning and weaving mills of the latest type. 

Let us see in what direction reduction in the cost of fuel can be 
sought with the greatest prospect of success. I am not supposing 
the substitution of gas or oil for steam, but simply the means by 
which more power can be got than is now got out of agiven weight 
of steam. ith theory, and heat units, and entropy, and so on, 
I have nothing to do. Take the case of a horizontal single-cylinder 
mill engine, with a cylinder 45in. diameter, stroke 6ft., making 
50 revelutions per minute. The engine is non-condensing, and 
steam with a total pressure of 75 Ib. is cut off at one-third of the 
stroke. The average pressure, after allowing for clearance 
space and cylinder condensation, will be about 50 lb. absolute, 
and the power developed about 1445 horse-power. But from 
this must be deducted the work done in overcoming 
back pressure. That is measured by the pressure of the 
air and the resistance due to driving the steam through the 
exhaust ports, At the least it will be 18 1b. on the square inch 
and may be more. Now an average pressure of 181b. in this 
engine means 523 horse-power. Deducting this from 1445 horse 
power we have 922 net, or indicated horse-power, left. It is lear 
that the most feasible method of reducing the consumption of fuel 
lies in getting rid of some of the back pressure, To this end a 
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a 
condenser is added. The back pressure is thereby reduced to, 
say, Jb. on the square inch and the net power is increased by 


315 indicated horse-power, or more than one-third. The constant 
for this engine is very nearly 29, that is to say, each pound of average 
effective pressure on the piston gives 29 indicated horse-power, 
and the maximum gain that can be had by reducing back pressure 
js that amount. Of course, there are gains to be had at the other 
side of the piston by raising the pressure and working with more 
expausion, but this means a radical change in all the arrangements, 

Now, the steam going into the condenser has, as I have said, a 
pressure of 18lb. above an absolute vacuum. It contains an 
enormous quantity of heat, and it has yet to be considered whether 
the best result is got out of it by condensing it and so gaining the 
neg stive advantage of reducing back pressure. The answer is, of 
course, No, itis not. As I have already said, I am not now deal- 
ing with theoretical thermodynamics at all. It is obvious, how- 
ever, that under ordinary working conditions a condensing engine 
represents a closed cycle, which has nothing whatever to do with the 


outside atmosphere save in so far as that augments the safety-valve | 
load and the work to be done by the air pump. We may, therefore, | 
add another cylinder, and, while getting more work out of the | 


stecm, still have all the advantage that can possibly be gained by 
condensing it. This is the essential essence of the McNaught 
system. Buta recent development of the idea is now coming to 
the front. Instead of adding a third cylinder, and so tripling a 
couipound engine, or simply adding a condenser to a simple 
engine, a turbine is introduced between the reciprocating engine 
and the condenser, and in this ~ we are told that very important 
economies have been secured, It is quite true that to get the 
greatest good out of a turbine aa exceptionally high vacuum has 
to be provided, and it has been argued—and argued with much 
force—that if a bigger low-pressure cylinder was fitted into com- 
pound engines and a vacuum of the highest quality, provided that 
all the benefits the turbine can give wou'd be obtained at less 


Statement of Fuel Trials of Simple 


Average|Average No.| Average 
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integral part of the machine as a whole, it has little or nothing to 
do with the question affecting the economy that may be realised, 
either by compounding or by superheating, except in so far as these 
economies enable a given boiler to meet a greater demand for 
power than it could possibly meet without such aids to economy. 

Notwithstanding this, it is quite usual to fird that locomotives 
to which compounding or superheating has been applied are 
judged solely by the quantity of fuel consumed in the furnace. 
As by this method of estimating the economy effected there falls 
to be included the efficiency of combustion and the efficiency of 
the heat transmission, it is evident that no trials made to ascertain 
| the economy of compounding or superheating are of any material 
| value unless these efficiencies are established at the same time, and 
| given due weight in the estimation of results. It is in the omission 
| to do so we find the explanation of the apparent failure of 
| compounding and superheating, for it is quite possible to have 
| extravagant waste of fuel taking place in the furnace, while at the 
| same time a distinct economy in steam consumption is being 
realised elsewhere. 

In carrying out tests, therefore, something more than ‘‘ coal per 
vehicle” or ‘‘ per ton mile” is needed before a verdict can be 
passed, and on this point the following exa:nples of tests made in 
the course of my own experience may be taken as illustrations of 
that class of test which really proves nothing. although at the 
same time I might remark that they were held sufficiently accurate 
to condemn compounding :— 

(1) Ona railway with a ruling grade of 1 in 25a two-cylinder 
simple engine when hauling the maximum loads had to be operated 
with a 75 per cent. cut-off. 

To do the same work I designed a three-cylinder compound 
engine — two high-pressure cylinders and one low-pressure 
cylinder connected to cranks set 120 degrees apart—to be operated 
with a 25 per cent. cut-off in the high-pressure cylinders, the low- 
pressure cylinder working full stroke. An engine was converted to 





Engine.—Cylinders, 18in. x 24in. 


Fuel. Water. 














Date. | miles engine train, ie aoe eee ee Total quan-| Quantity 
mae per (counting as! including —— i wa ae ~~ tity of water! evaporated 
hour. six. engine. — ar ‘ ‘ consumed. |perlb.of fuel 
r os | & Ib. ms Ib. gals. Ib. 
May Sth, 1900 cd wet ce 108 18 44 751-10 5,768 £3-41 1-21 “O71 3,682 6-38 
oo » on ma 108 18 46 861-40 5,712 52-89 1-15 -061 3,668 6-42 
, Nth, » ° 108 18-5 47 901-10 5,880 54-44 1-16 660 3,839 6-53 
12th, ; al ae ad 108 17 48 920-20 6,160 57-04 1-19 -062 3.740 6-07 
13th, 4 sete a 108 18 88 | 637-20 5,485 50-30 1-32 079 3 430 6-31 
14th, ,, ie! war? > 108 18-5 44 793-75 5,600 51-85 1-18 -065 3,492 6-24 
vet | 648 | 108 267 | 4824-75 84,552 319-93 7-21 0-398 21 851 37-95 
is | 44-5 | 810-79 5,758 | 58-82 1-20 | 0-066 3,642 6-32 
Stutement of Fuel Trials of € ‘ompound Kugine.—T wo H.P. Cylinders, 16kin. x 2Ain., one LP. Cylinder, 26in. x 2Ain. 
Average Average No. Average Fuel. | Water. 
Miles speed, of vehicles, weight of l lrotal : . 
Date. pout miles engine train, iow » . ralitat Per ¢ futal quan-| Quantity 
= per counting as including — ; die oe si ng \ity of water | evaporated 
hour. six. engine. pis ‘ aie ? coosumed. per ib.of fuel 
“7 Pil ie oe a oe Ib. Ib. im | gals 1. 
April 12th, 1900 .. .. . 108 | 19 32 577-25 4,760 44-07 1-38 | -072 | 2,46 5-56 
ish, » en eel 108 17 42 606-50 5,488 50-81 1-21 084 3,048 5-55 
“5 Se ae oe ae a 18 19 83 527-55 4,536 42-00 1-27 02:0 | ~=— 2,592 5-7 
May Ist, ” Se ea 108 16 48 885-85 5,600 51-85 1-08 -059 | 8 345 5-93 
» 3rd, a ee 18 41 717-40 5,208 48-22 138 | ‘067 | = 3 096 5-94 
4th, as eae ie 108 17 45 863-05 5,488 {0-81 1-18 “059 | 8,396 6-19 
648 | 106 241 "4177-10 31,080 | 287-76 7-25 | 0-401 | 18,196 34-93 
= - - — ee | a ee | — a 
| 17-66 40 696-18 5,180 47-96 1-20 -070 3,021 5-82 


Compound engine consumed 8472 Ib. of coal and 3725 gallons of water less than simple engine. 


cost, This may be so, but we have no evidence that it is. Some 
years ago a Liverpool firm fitted several of their ships—the Minho 
forone-—-with what were known as triple-expansion engines with two 
cylinders, The intermediate cylinder was left out and the high 
and low-pressure cylinders were retained. I always heard that the 
resuit was very good, but the system has not been perpetuated. 
| name it because it was analogous to a McNaughted engine with 
an extra large low-pressure cylinder. 

But there are curious ways of saving power, which are availabe 
under special circumstances. Thus, at the last half-yearly meet- 
ing of the Steel Company of Scotland the chairman said, among 
other things, that the company had adopted the Rateau system, 
with the following result :—‘‘ What they had got from it was this: 
they laid off the equivalent of three steam boilers, they had saved 
all the coal consumed in those boilers, and they had saved the 
wages because they had got the power for these machines from the 
waste steam which would otherwise have gone off into the 
atmosphere. Indeed, so satisfactory have been the results that 
another complete plant has been purchased.” 

If my memory serves me aright, it is two years since the com- 
pany first tried the system, about which, however, little has yet 
been said. Essentially it consists in making the engines exhaust 
into large tanks or boilers, containing a considerable quantity of 
water. The steam causes evaporation under low pressure, and the 
secondary steam thus made is conveyed to a turbine, and gives 
out power. But the success of the device lies in its adaptation to 
particular circumstances. The exhaust steam from all over the 
works, so to speak, is all collected into the hot-water tank. In 
that tank heat energy is continuously being stored up, but it is 
withdrawn intermittently-that is to say, a rolling-mill engine is 
helped during the seven or eight minutes it is running off a heat 
by the turbine. It then stands for a few minutes, and the energy 
again accumulates in the tank, and so on. 

To me there is much in common with this system and Halpin’s 
thermal storage. The point lying at the root of the whole matter 
is the effect produced by the extraordinary power which a turbine 
possesses of utilising an extremely high vacuum. At first sight it 
seems to me at all events that as good results could be got by 
keeping more water in the boilers and augmenting the vacuum in 
existing engines ; but so far the facts are against this. And I 
would ask any of your readers if they can give definite information 
as to very low back pressures in reciprocating engines and their 
economy, to send you, Sir, the facts for publication. 


Glasgow, September 16th. M. Ponp. 





COMPOUNDING AND SUPERHEATING, 

‘in, —Hlaving had considerable experience, both in the working 
vl compound locomotives and in the use of highly superheated 
team in smaller engines, | have followed with great interest the 
discussion now taking place in the pages of your esteemed paper. 

It is generally admitted that economy in steam consumption can 
'e attained either by compounding or by superheating, but it 
coms to me rather unprofitable to discuss which of these methods 
of effecting economy is the best, when by using both methods a 
‘ery considerable economy indeed may be realised. Iu this 
country both methods have seemingly failed to realise any decided 
economy when applied to locomotives. I will give some of the 
reasons that appear to me quite to explain the apparent failure. 

In the first place I would direct attention to the somewhat 
obvious fact that, although the boiler of a locomotive forms an 





this design by a locomotive superintendent, tested on the level, 
and condemned because it failed to show an economy in the fuel 
used per vehicle and ton mile. Particulars of the tests of this 
engine are given in the accompanying table, from which it will be 
noted that the compound engine, with a greater cylinder capacity 
and consequently a more powerful engine, was actually given a 
lighter load than the simple engine. It will also be noted that 
while the quantity of water evaporated per lb. of fuel was 6-32 1b. 
in the simple engine, it was only 5-82lb. in the case of the 
compound engine. These figures at once demonstrate the fact 
that in addition to being handicapped by light loading the 
compound engine was seriously handicapped by an inferior boiler 
performance. It will, of course, be recognised that to a great 
extent the diminished boiler performance in the case of the 
compound engine was due to the softer blast. 

(2) Bearing directly on this point, I might mention the case of a 
simple engine with two 19in. by 26in. cylinders. This engine 
hauled its maximum loads up the 1 in 25 grades when operated 
at 75 per cent. cut-off and arrived at the top of the grade with 
the safety valve blowing freely, Later one of these engines was 
compounded by the addition of a third 19in. cylinder, this latter 
being the high-pressure cylinder when working componnd. To 
haul the maximum loads it was necessary to work the engine 
simple, but it was found it could then be operated with a 25 per 
cent. cut-off in all three cylinders. Although a reduction of 
50 per cent. in steam consumption had been effected by the 
change, it was found that the boiler failed to maintain a suffi- 
cient supply of steam, owing to the reduced action of the blast. 

I was so much impressed with this reduction in steam consump- 
tion, due to the early cut-off, that I later converted a two-cylinder 
compound engine, which had one 20in. high-pressure and one 28in. 
low-pressure cylinder, to a three-cylinder engine using two 20in. 
high-pressure and one 3lin. low-pressure cylinders. This engine 
hauled the maximum load up grades. When operated with a 20 per 
cent. cut-off in the high-pressure cylinders its performance gene- 
relly, under all conditions, made it quite clear that a design of 
compound engine which will be as elastic in working as a simple 
engine in all respects is quite practicable. 

It is rather a strange reflection that only in locomotive practice 
is it possible to find simple engines working with the high steam 
pressures now in use. Apparently the majority of the compounds 
now in use have their cylinder ratios proportioned in the same way 
as marine or stationary engine cylinder ratios, quite oblivious of 
the fact that the latter types of engine are designed for practically 
invariable loads. As a consequence, compound locomotives have 
to be operated with a 50 or 60 per cent. cut-off in the high-pressure 
cylinders. Itis this fact thatis used by some engineers as an argu- 
ment against the use of superheated steam in these engines. The 
three-cylinder compound last referred to is a sufficient refutation 
of such anargument, but I might also mention that there is now at 
work a small compound engine which uses steam at a temperature 
of 800 deg., and, although the cut-off in the high-pressure cylinders 
is one-tenth of the stroke, there is sufficient energy apparent in the 
exhaust from the low-pressure cylinder to demonstrate that even 
an earlier cut-off may be used. JOHN RIEKIE. 

Argaith, Dumbreck, September 15th. 





STANDARD SCREWS, 
Sir,—As one who, in the course of a rather iong life, has had to 
do a good deal with screws and nuts and bolts of various dimensions, 








I have read with much rubbing of hands and general delight your 
excellent leader published last week, and I really cannot help ack- 
ing you to let me say a few words on the subject. ; 

What is the object of all this pother about minute accuracy in 
the screw threads of everyday life? Who asked for such screws / 
What is to be done with them if we had them? Really I do not 
know. 

Screws may be classed under three heads. First, those in ordi- 
nary use; secondly, those which are constanty at work ; thirdly, 
those required by mathematical instrument makers. With these 
last engineers have not anything todo. They bear the same rela- 
tions to everyday screws that the laboratory balance does to the 
grocer’s counter scales, 

Now, in engineers’ practice, large numbers of bolts, or bolts and 
nuts, or nuts and studs, are used to hold parts together—as, for 
example, the covers of cylindersand valve chests. These are seldom 
turned round. It makes not the least difference whether such 
nuts or screws are “tight” fits or “‘slack” fits. In practice they 
will always break in the body before they will strip the thread. 
Let it be supposed, however, that they go in dead fits every- 
where, ideal standards. Is it really supposed by any sane 
man that if they are screwed in tight they will ever come 
out again dead fits? Of course not. Take the case of a 
lin. fish-bolt. Watch the platelayer at work, and ask your- 
self what would remain after a week of the beautiful finish of 
a standard surface. It is of no use making a thing with pain 
and trouble with a minute accuracy of dimensions which it can- 
not retain, A radical difference, be it observed, is one thing ; 
minute accuracy another. We must not expect a bolt screwed 
with twelve threads to the inch to fita nut which has thirteen 
threads. But engineers are not fools, and they have hitherto 
found that they could buy, and make for themselves, screws and 
nuts which are interchangeable and answer every demand that can 
be made on screws or nuts, and yet are slack fits or tight fits, and 
in no ‘‘ scientific” sense accurate. 

Now let me say a few words about screws that work, such as the 
leading screws of lathes. Here, if anywhere, minute accuracy is 
desirable. It is never found in ordinary lathes, nor in any lathe, 
after it has done a year’s work. 

I remember, when I was a lad, a story was told of a Manchester 
man who was making 2 very special machine of some kind, in 
which there was to bea specially accurate screw about 2in. diameter 
and 8ft. long. He wrote to Jabez James—a wonderfully clever 
man Jabez was—and ordered the best screw he could make. Jabez 
wrote back from London to ask him ‘‘if he really meant it?” The 
answer was, ‘‘ Yes, of course.” Weeks passed and the Manchester 
firm could only get the reply that Jabez was “‘at it.” At last the 
screw was delivered, and the Manchester gentleman nearly had a 
fit when he saw the bill—over £60. 

Now, let a screw of this kind be put in a lathe and used. They 
won't let you go into the standard screw room at Bushey when 
the machine is at work lest the temperature of your body should 
alter the adjustments. Look what any leading screw goes through 
in daily lifeand compare the conditions. But what is much more 
important, look at the machinery made on lathes fitted with 
these non-standard screws and ask how much better it would 
be in any respect if the leading screws were ideally perfect. 

After all, does not the whole matter settle into this! The 
engineers of this country have hitherto done exceedingly well with 
nuts and bolts and screw threads which were just a little slack or 
a little tight. If I buy lin. nuts by the sack from a reputable 
firm, I may rest certain that they can be used with any l}in. bolts 
out of the sack supplied by another firm, and soon. If 1 take the 
cover off a low-pressure cylinder, I need not keep the nuts 
separate ; any one of them will fit any stud. What better off 
would I be if they were all finished to the thousandth part of an 
inch ! 


Southampton, September 17th. Jim Crow, 





HEAVY MOTOR TRIALS. 


Six,—In your article on the ‘Commercial Vehicle Trials” in 
this week’s impression, you say: ‘‘In Class F, the total weight 
unladen of the steamers 1s from 5 to 6} tons,” &c. 

The latter weight, witich refers to the St. Pancras vehicle, is an 
error which has crept into the official particulars through a con- 
fusion of the weight unladen with the weight with fuel and water 
on board but with no load. The actual weight of the St. Pancras 
wagon is 4 tons 164 cwt. H. A. NEAL, Manager, 

St. Pancras Ironwork Company, Limited. 

September 17th. 








LAUNCHES AND TRIAL TRIPS. 


NEWMARKET, cargosteamer ; built by Earle’s Shipbuilding Com- 
pany; to the order of the Great Eastern Railway ; trial trip, 
August 29th. 

BALTIC SEA, steel-screw steamer ; built by Messrs. Craig, Taylor 
and Co.; to the order of Mr. W. Rk. Medhurst, London; dimen- 
sions, 298ft. by 44ft. by 21ft. lin.; engines, triple-expansion, 2lin., 
35in., 57in. by 39in. stroke, pressure 180 lb.; constructed by the 
North-Eastern Marine Engineering Company ; trial trip, August 
31st. 

MALTA, twin-screw steamer; built by Messrs. Swan, Hunter 
and Wigham Richardson, Limited ; to the order of La Compagnie 
des Chargeurs Réunis, of Paris and Havre ; dimensions, 481ft. by 
55ft. Sin. by 36ft. 1lin.; to carry 9000 tons ; engines, triple-expan- 
sion, 25}in., 43in., 70in. by 48in. stroke, pressure 200 lb.; con- 
structed by the Wallsend Slipway and Engineering Company ; 
trial trip, September 2nd. 

EMPRESS OF MIDLAND, steel screw steamer; built by Messrs. 
Swan, Hunter and Wigham Richardson, Limited ; to the order of 
Mr. James Playfair, of Midland, Ontario ; dimensions, 252ft. by 
42ft. 64in. by 25ft. 4in.; to carry 3300 tons ; constructed by Messrs. 
MacCoil and Pollock, Limited ; trial trip, September 4th. 

ComPETITOR, steel screw steamer; built by Messrs. Furness, 
Withy and Co.; to the order of Messrs. ©. Smales and Son ; dimen- 
sions, 360ft. in length; engines, triple-expansion, 24in., 39in., 
66in. by 45in. stroke, pressure 1801b.; constructed by Messrs, 

tichardsons, Westgarth and Co.; trial trip, September 7th. 

TARMO, ice-breaking steamer, twin-screw ; built by Sir W. G. 
Armstrong, Whitworth and Co.; to the order of the Finland 
Government ; dimensions, 220ft. by 47ft. by 28ft. 2in.; engines, 
triple-expansion ; constructed by the Wallsend Slipway and Engi- 
nezring Company ; launch, September 9th. 

WELBURY, steel screw steamer ; built by Messrs. William Gray 
and Co.; to the order of the Merryweather Shipping Company ; 
dimensions, 352ft. by 48ft. by 27ft. 4in.; engines, triple-expansion, 
25in., 40in., 65in. by 42ia. stroke, pressure 180 lb.; constructed 
by the Central Marine Engine Works ; trial trip, September 9th. 

THOR, steel screw steamer ; built by Messrs. topner and Son ; 
dimensions, 370ft. by 52ft. by 27ft.; to carry 7300 tons ; engines, 
triple-expansion ; constructed by Messrs. Blair and Co.; launch, 
September 9th. 

MARJORIE, steam trawler; built by Earle’s Shipbuilding and 
Eogineering Company ; to the order of the Fleetwood Steam 
Fishing Company, Fleetwood ; dimensions, 135ft. by 23ft. by 13ft.; 
engines, triple-expansion, 127in., 22in., S6in. by 27in. stroke, 
pressure 180 Ib.; launch, September 10th. 

LARK, steam trawler; built by Earle’s Shipbuilding and 
Engineering Company; to the order of the Pioneer Steam 
Fishing Company, Grimsby ; dimensions, 135ft. by 23ft. by 13ft.; 
engines, triple-expansion, 12#in., 22in., 36in. by 27in. stroke, 
pressure 180 lb.; launch, September 10th. 
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STONE-GRAPPLING MACHINE FOR SUB- 
MARINE WORK. 


AN interesting machine for removing loose rock and stone 
under water has been built under the direction of the United 


Casting A. 


Grappling 
Cable | 


GRAPPLING MECHANISM 


States Government engineers in charge of the harbour 
improvement at Superior Entry, on Lake Superior. It was 
designed by Mr. C. A. Coleman and Major C. L. Potter, and 
is illustrated herewith. The special work for which it was 
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Finger oF Five-Arm Grapple 


The Engineer” 





built was the removal of 65,000 tons of stone in blocks of two 
to 10 tons weight, lying from 5ft. to 20ft. deep in 
muddy water, so that the grappling could not be directed by 
sight. 

e massively built barge of timber construction, 100ft. 
long, 30ft. beam, and 8ft. deep, carries the machine, which 
consists of a revolving steam jib crane of 10 tons hoisting 
capacity, carrying the grappling apparatus. The jib is 40ft. 
long, and is composed of two timber frames, brought together 


| the rail rests on a series of live rollers carried by radius rods 
and riding on another ring of similar rails secured to the 
deck of the barge, The roller path has a diameter of 20ft. 
| A vertical boiler, 3ft. Gin. diameter and 8ft. high Supplies 
| steam for a 30 h.p. winding engine with two cylinders 8}in. by 
/10in. A smaller two cylinder engine operates the swinging 
cables, which are so arranged that the crane can turn 
through an entire circle in either direction. The movement 
is very easy, even under heavy loads, and the jib has a work. 
|ing radius of from 14ft. to 48ft. from centre of platform 
| The crew a a foreman, engineman, fireman, and two 
| helpers, and the machine can raise from 40 to 60 tons of 
stone per hour, 

The grapple itself is the special feature of the machine, ang 
| its construction and operation are clearly shown in the figures, 
| There are five arms representing a skeleton ‘ orange-peo!” 

grab bucket, the lower arm or grapple having a sort of bel]. 
crank end which is hinged to upper arm and to the centre 
operated by the grappling cable. As the grapple descends 
the arms spread out and slide over rough proj scting surfaces 
while the ends of the arms are so sbaped as to tend to enzage 
beneath obstructions. +n up-haul on the grapple cable raises 
the centre casting and draws the arms in as far as the sione 
within their grip will allow. The hoisting cable is then 
wound in and the grapple raised. 

The five-arm grapple is used for the larger stones and 
blocks ; but for the smaller sizes there is a seven-arm gr upple 
whose arms have spoon-shaped ends. The details of the two 
forms of grapples are shown. 








A STAMPING WORKS IN BIRMINGHAM. 


In consequence of the increased demand for metal stampings 
and forgings, which has undoubtedly been accelerated to a 
great extent by the advent of the motor car industry, the 
Deritend Stamping Company has recently found it necess ury 
to build new and larger works. The foundation stone of the 
new building in Liverpool-street, Birmingham, was laid in 
June, 1906, and in March, 1907, the works were in operation, 
We understand that the plant might have been started 
earlier had it not been for the fact that it was considered 
necessary to allow four months for the concrete foundations 
to set thoroughly. ; 














EXAMPLES OF STAMPED MOTOR CAR PARTS 


at the head end, and spread 10ft. apart at the base, so that 
with the cross pieces, they form an A frame in plan. The 
lower ends have iron shoes with 2in. horizontal pivot pins. The 
head of the jib is guyed from two vertical frames A-frames 
or head frames inclined so as to be in contact at their heads. 
The jib, head frames, and operating machinery are all 
mounted on a platform built up of steel joists, and having on 
the underside a ring made of 60 Ib. flange rails; the head of 


Front Elevation 


.. Vertical axis through center of Grapple. 


Side Elevation 
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TWO FORMS OF GRAPPLE ARMS 


The works stand on about one acre of ground, and ‘are 
situated directly on the roadside, so that finished work can 
easily be despatched. Spacious offices have been erected, and 
good accommodation for the workmen and other members of 
the staff has also been provided. 

The power plant for driving the new works consists of a 
Daniel gas producer, having a capacity of 250 horse-power, 
and two Tangye gas engines, one of 88 horse-power, and the 

| other of 56 horse-power. Each engine drives a separate 
length of shafting, running on opposite sides of the stamping 
and die shops, and each engine works entirely independently 
of the other. The two driving pulleys each have a diameter 
of 11ft., these large pulleys being necessary to obtain the low 
speed requisite for the drop hammers. 

The engine-room is a fine airy apartment, and ample space 
has been allowed for dismantling. The producer plant is 
placed outside the building, and is protected from the 

| weather bya covering. An electric motor has been fitted for 
| working the producer blower. Adjoining the engine-room is 
the stamping shop. This contains eighteen drop hammers, 
made by Samuel] Platt. The hafnmers on one side of the 
shop are used for the larger work, and those on the other side 
for the smaller. The larger hammers are driven from the 
88 horse-power engine, and the smaller by the 56 horse- 
power. The weight of the heaviest hammer is one ton. The 
hearths have been placed close to the walls, and are only a 
| few feet distant from the hammers. The hearths on each side 
| of the shop are supplied with air by independent blowers. 
| One blower is driven by the large engine, and the other by 
the smaller. 
| In the centre of the stamping shop are two Platt presses, 
| which are used for removing the flash from the stampings. 
During a recent visit to the works we witnessed many credit- 
| able pieces of work being turned out, including eye bolts and 
| various motor car parts, such as lamp brackets, connecting 
rods, nickel steel valves, &c., all of which were stamped 
with great rapidity. The stampings having been hammered 
into their desired shape, are passed on to the presses, where, 
with one blow, the whole of the flash is removed, leaving a 
perfectly clean stamping. In the case of small orders, and 
| when it is scarcely worth while making a special chipping 
' tool, the flash is cut off on the anvil, and the burs are after- 
| wards removed on the emery wheel, several of the latter 
| being used for this purpose. When the flash is removed in 
| the presses, however, no emery wheel work is required. 
| Adjacent to the stamping shop is the die-making shop. 
' This contains several lathes, planing and drilling machines, 4 
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ower hack saw, and other tools requisite for the work. The 
die blocks having been planed, are then marked off, and all 
possible work on the die is then done on the machines, after 
which the die makers take them in hand. Great care is 
exercised in making the dies accurately, and we were told 
that leads are invariably taken to compare the dimensions of 
the die with the pattern or drawing. When the dimensions 
are found to be correct, the dies are then hardened and 
terpered and sent into the stamping shop. 

Adjoining the die-making shop is the store for finished 
work, a door from which opens on to the roadway. At the 
time of our visit this stcre contained numerous different drop 
forgings, stampings, and pressings—in iron, steel, nickel steel, 
and yellow metai—for motor cars, torpedoes, agricultural 
implements, shells, &c. 

\Ve were told that during the Japanese war the firm manu- 
factured 50,000 shell stampings for the Japanese Government, 
and that a large number were also manufactured for the 
British Government during the Boer war. The present 
business largely consists of motor car parts, and we under 
stand that as many as 5000 different parts are continually 
being made for several of the leading motor car firms. Among 
the most notable of these motor car parts are forged front 
axles and bevel wheels, complete with teeth. In the accom- 
pavying illustration a few specimens of motor car parts, as 
stamped by this firm, are shown. 

Parallel with the stamping and die-raking shops are the 
metal and die stores and the hardening pond. A large 
quantity of iron, steel, and yellow metal is kept in stock, avd 
the method of storing is such that any size can readily be 
found. In the die store the dies are kept on shelves, those of 
a kind, of course, being grouped together. 








EXPLOSIVE-MIXTURE MOTORS." 
By Commander A, B. WILLITs, U.S, Navy, Member. 
(Concluded Sirom page 274) 


Tne largest marine pe'rol engine afloat, to which reference was 
made above, is illustrated in the engraving—Fig. 6—and is fitted 
in a 100ft. cabin boat at Bayonne, N.J., where the writer recently 
witnessed its operation. 

Many of the details of the construction of this 500 horse-power 
double-acting motor are shown in the engraving, and are extremely 
interesting to the naval engineer. The inlet side is shown, the 
carburetter—overflow type—being in the middle and placed low 
down, and directly controlled by the throttle-valve lever at the 
reversing cylinder onthe left. The inlet valves for compressed air 
are on the back, and not shown, but are merely applied in this 
type to the lower ends of the three after cylinders, so 
that the three upper ends of these cylinders and the entire 
three forward cylinders are constantly ‘‘on” petrol, either 
in the go-ahead or backing position of the cam shafts ; and, as the 
sparking continues in all cylinders during the action of reversal, 
the very moment the compressed air starts the engine in reverse 
the other cylinders immediately take up action with petrol, and 
the engine is running on explosive fuel immediately, so that the 
action of the compressed air is not practically more than the shift 
ing into reverse motion and starting the engine in the desired 
direction. The moment this results the reverse lever is shifted to 
the full-throw notch, which restores the lower ends of the after 
cylinders to petrol. Practically, this reversal is instantaneous, 
All the cam shafts are positively driven by gearing from the main 
sbaft, and, consequently, the adjustments of the cams are exact, 
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Fig. 4—TWO-CYCLE DOUBLE-ACTING ENGINE 


and the tripping of the valves in this arrangement is accompli: hed 
almost noiselessly. 

_ The lubrication of. this motor is also a very interesting feature. 
Forced feed with sight-feed adjustment is accomplished through 
plunger boxes, shown on the after end of the motor, the upper box 
being for delivery to the centre of each cylinder, and the lower box 
for delivery to the middle of the. piston-rod stuffing-boxes, the 
plunger pumps for each of the small pipes being worked by a lever 
with a small contiecting-rod to a pin on the end of the exhaust cam 
shaft, which gives sufficient rotary motion for the desired lift, the 
lift being also further regulated by a slot in the plunger lever, to 
which the connecting-rod is attached. The lubrication for the cross- 
heads and crank-pins is accomplished by a smail plunger pump 
worked by a gear at the forward end of the exhaust cam shaft, 
similar to the petrol pump, shown at the forward end of the inlet- 
valve cam shaft in the engraving, the oil being kept in a constant 
flow from the crank pit into which it falls, up through a strainer 
box between the two sets of three cylinders—and just seen in the 





‘ From the Journal of the American Society of Naval Enginecrs.— 
Abstract. 


engraving back of the middle branching of the inlet pipe, and fed 
without waste, 
the circulating water. As the boat is designed to run in salt water, 
pump, this latter pump being a slow-moving one of ample dimen- 
sions worked by direct gearing on the main shaft. It is found by 


moderate original supply of fresh water, and the objectionable 





Fig. 5—-TWIN TWO-CYCLE ENGINE 


features of having salt-water circulation are entirely obviated. 
Unquestionably this will be an important factor in all salt-water 
installations of the kind, and will greatly add to the endurance 
and protection of the outfit. Where the circumstances make a 
keel condenser in any degree objectionable, a regular tube con- 
denser—more properly a cooler—can be adopted with circulating 
pump for it, and secure ample provision for the work. 

In the boat inspected containing this motor, an independent 
plant of a small 4 horse-power Standard motor was made for the 
purpose of driving a dynamo for lighting the vessel and charging 
storage battery, a bilge pump for constant use, an air compressor 
for pumping up the compressed air tanks wuenever necessary, 
and a small magneto for sparking. This auxiliary is not necessary 
to use except when particularly desired, as, when the main engines 


pumps, and it is easy, of course, to attach bilge pumps to the 


at night. ‘ : 
The conditions here more nearly approach those obtained in the 


there has been a connection made by an ordinary keel condenser | 
between a small fresh-water tank inboard and the circulating-water | 


are in operation, the air supply is kept up in the tanks by attached | 


by gravity from this tank to the journals ; a surplus of oil being | separate mixture cylinder and piston for positive delivery of a 
constantly circulated by this method and kept constantly strained | fixed charge at each stroke, which obviates much of the former 


this means that ample cooling water can be maintained froma very | 





Aside from the fact of its being a double-acting motor, it has a 


The journals are of ample dimensions, and give | trouble with two-cycle engines, where the entrance of the new 
no trouble whatever from héating with this system of lubrication. | charge is frequently hawpered by the obstruction in exit of the 
Another important feature in this plant is that connected with | products of combustion of the previous charge through the impedi- 


ments due to ruffling. This is a serious point ; but in the present 
case the charging piston bas opportunity to draw in a proper 
amount during each entire stroke, and this new charge must be 
fully delivereu to the power cylinder at each stroke, so that the 
charge of fresh explosive mixture is delivered from the pump 
cylinder under just sufficient pressure to drive out instantly the 
products of the previous explosion in that end of the cylinder. 
The inlet and exhaust ports are uncovered and covered by the 
piston, making the piston its own valve. 

Between the pump and power cylinders there is a positively 
operated balanced piston slide valve controlled by a governor 
which simultaneously cuts off the delivery to the power cylinder 
and throttles the suction of the pump cylinder, thus controlling 
the amount of mixture delivered to the power cylinder. 

It will be seen that this motor, with its few parts and its impulse 
at each stroke, can be built of very light weight for horse-power 
developed, and it would appear that there would be no necessity 
for having the usual fly-wheel on such a motor with four or more 
power cylinders ; in which case a very considerab!e further reduc- 
tion in weight is secured. 

Fig. 5 shows a design of this type for small motors where a 


| single-acting mixture pump is worked on each piston-rod of the 
| power cylinders, each pump su; plying one end of each power 


cylinder, the latter being cranked at 180 deg.; but this type has 
not been actually built, as far as I am informed, and is presented 
here merely as a matter of engineering interest and the possi- 
bilities connected with it. 

As to the probable increased cost of fuel consumption of this 
type over that of a double-acting fcur-cycle type per actual 
output, no reliable data has as yet been secured, but there are 
considerations which would point to compensation for some 


| increase in fuel cost by advantages otherwise gained, and the 


development of this design will bring the two-cycle marine motor 
into a decidedly more competitive form than it has ever before 


| presented. 


While mechanically the marine internal-combustion motor has 
already been brought toa very perfect construction, we must all 
recognise that there is still yet very much to accomplish in the 
way of improving its economy by utilising the great heat wastes 
now lost through the exhaust gases which are thrown away at very 
high temperatures. It is along these lines that we may expect 
very early and ingenious improvements, especially where the 
plants are large and include necessary provisions for auxiliaries of 
cruising vessels; but there is no reason to imagine that the 
American engineers shall not be ahead of the world in all the 
additional refinements, which will magnify the imyortance of this 
class of machinery and increase its general utility and efficiency. 


WEIGHT, POWER AND Cost. 


When David wrote, ‘‘I-said in my baste all men are liars,” he 
naturally had no reference to the makers of petrol machinery, but 
when it comes to securing information regarding weight and 
power output of these motors from the builders, the variance of 
the figures generally given and those obtained after delivery by 
actual weighing and testing is so great as to make it probable that 
he would not have qualified his expression in any greater degree 
than he did, had he lived at the present time and had had 
business connections in this field. It is owing to this uncertainty 
as to the weights and horse-power of the petrol motors on the 
market that it is impossible to give close figures on these points 
beyond those for the motors actually purchased and erected. 

The necessity thus far for having a heavy fly-wheel on single- 
acting motors has been a more serious addition to motor weights 


main shaft, so as to permit disuse of the auxiliary engine, except | of the smaller engines than it has to the larger ones; and while 


many statements are made to the effect that this class of 
machinery can be built at about £20 per brake horse-power, this 

















steam engine than they do in the single-acting type, each cylinder 
receiving one impulse down-stroke and one impulse up-stroke in 
two revolutions or four strokes. 

A doub'e-acting type of internal combustion motor on the two- 
cycle principle would exactly simulate the power strokes of the 
steam engine and give an impulse to every stroke. This arrange- 
ment has been designed, and is already in successful operation in 
a small-powered motcr on shore recently examined by the writer, 
aad a section of this design is also illustrated in Fig. 4, from which 
some interesting points will be observed. 

The particular motor examined was running on ordinary kerc- 
sene, the primary heating up of the carburetter and cylinders 
being done by petrol, using the latter for about five minutes before 
switching off to kerosene. The operation was absolutely without 
omission of any explosion, and the regularity of the running was 
marked. This engine has been only recently perfected, and is the 
design of Messrs. Messimer and Kennedy, of New York, who have 
given the motor the title of Forex. 











Fig. 6—500-H.P. DOUBLE-ACTING STANDARD MOTOR 


low limit has not materialised as far as I am informed, although a 
contract has been made with the Brownell-Trebert Company to 
furnish a 75 horse-power motor at approximately that weight. 
Generally speaking, the makers bave catalogued the weights of 
their motors net, without fiy-wheel or any other necessary 
attachments, and they have also indicated their horse-power 
output from cylinder measurements and not by accurate tests. 
This does not apply to all the makers, although it includes a very 
great percentage, but we are able to give some accurate figures on 
some of the construction which have been selected for naval 
plants.. Also, by means of a recently-developed water brake, the 
horse-power can be recorded with great accuracy, even with high- 
speed motors of small size, so that we have at least the brake 
horse-power available, and can with sufficient approximation 
factor for the indicated horse-power. 

In a 12 brake horse-power motor for a 20ft. whaleboat weighed : 
engine, including fly-wheel. 5041b.;~ propeller shaft, pipe and 
fittings, 981b.; batteries and coil, 621b.; making a total of €64 lb. 
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for machinery proper, the petrol tank not being taken in 
consideration any more than would be a coal bunker of a boat. 
This gives a machinery weight of about 551b. per brake horse- 
power and is actually of very light construction. The weight of a 
10 horse-power motor put in a 28ft.‘whaleboat is :—Engine and 
tly-wheel, 6271b.; propeller shaft and. coupling, 761b.; pipe, 
batteries and other fittings, 112Ib., or a total of 8151b., making a 
total weight of about 81 lb. per brake horse-power for complete 
outfit. 

When it comes to the larger sizes, the weight per brake 
horse-power falls off considerab.y, and we find that the details of 
the motor for the 300 horse-power single-acting motor in the 60ft. 
Indian Head boat weighs :—Engine and tiy-wheel, 9661 1b:; pumps 
and piping, 418 1b.; shaft, propeller, bearings, and stuffing-boxes, 
1732 lb.; compressed air tank, 537 lb.; auxiliary engine and piping 
for compressed air tank, 3101b ; making a total of 12,658 lb., or 
about 40 1b. per brake horse-power. 

With double-acting motor this weight is obviously reduced, the 
weight approximating to 35 lb. per brake horse-power for complete 
plant ; and as the powers advance in single units it is within. the 
certainties that a substantial 1009 horse-power installation can be 
built at a weight of 301b. or less per brake horse-power., As no 
schemes have been developed regarding the provisions for the 
auxiliaries and dependencies necessary for machinery piants for 
cruising vesse!s, comparisons can scarcely be made with anything 
beyond the torpedo boat class at this time, but it is conservative 
to say that a saving of weight for total machinery outfit in such 
vessels by the use of explosive-mixture motors and liquid primary 
fuel, not requiring producer, would average 25lb. per indicated 
horse-power, and also highly probable that with the use of pro- 
ducer there would still be ajmargin of at least 15 1b. or 20 1b. per 
indicated horse-power. The average weight of machinery plant of 
torpedo boat class at preseut is about 55 1b. per indicated horse- 
power, and the weight saved by the new plants applies also to re- 
ducing space occupied. The difference in weight can, therefore, 
either be utilised by increasing fuel-carrying capacity or in de- 
creasing displacement of vessel. In any case, the radius of action 
of the vessel is largely increased, weight for weight, as, even with 
coal and producer, the general running economy will be increased, 
and the saving in fuel now used for stand-by purposes and gettiog 
up steam wil! add to the,amount,available for, cruising ; ,while, 
with liquid primary fuel, weight for weight, the cruising radius 
will be more than doubled. 

In view of the above, there is no temptation for builders of this 
class of machinery to sacrifice in any degree the elements of dura- 
bility and rigidity, and the most advanced builders of these 
motors are now fully alivegt» the superior importance of durable 
construction over extreme lightness. 

As to the cost of this machinery, it, at- present, has no scale of 
comparison, each maker tixing the price of his motor in accord- 
ance with the class of workmanship and _ material put in it. Two- 
cycle motors of low power can be bought for a song, while the 
present price of a 500 horse-power, double-acting motor of the 
standard type, complete, will cost about 15,000 dols. The prices 
paid for the motors purchased and erected at the Norfolk Navy 
Yard during last year were :—300 horse-power motor for Indian 
Head launch, 7850 dols.: 25 horse-power motor in Sylph’s launch, 
1210 dols ; 12 horse-power motors for Sylph’s tender and 20ft. 
tender (Norfolk), 910 dols. each, and for the 10 horse-power motor 
in 28ft. whaleboat, 755 dols, These prices represent probably the 
highest figures, as the motors were subjected to special and rigid 
requirements. With advance in construction, increased facilities 
and proper competition, the cost undoubtedly will fall, until proper 
specifications cana be carried out at a uniform and fairly low cost. 

FUEL. 

The fuel question obviously is the vital one in connection with 
the substitution of explosive-mixture motors for steam engine, 
Petrol is an ideal fuel for the practical operation and retention of 
light construction in this class of machinery, with alcohol-petrol 
mixture and kerosene closely following. 

We may assume that petrol can be safely carried as fuel on ship- 
board, as it is merely a matter of care in construction of tanks and 
fittings and attending to readily-provided guards against_the now 
well-known conditions of danger. But as to the cost, its use faces 
a less controllable state. Assuming 154 cents per gallon petrol 
and 3 dols. per ten ceal as fairly comparative current prices, and 
also that we can, with proper carburation, certainly obtain an 
indicated horse-power on at least one pint—or three-quarters of a 
pound—of petrol per hour, we find that the cost per indicated 
horse-power per hour for gasoline will be slightly less than two 
cents, while that for coal will be less than half a cent, this allow- 
ing a liberal rate of coal consumption unaer average and usual con- 
ditions. 

At first glance this appears to render petrol prohibitive, and f r 
large vessels and high powers, when the increase in demand would 
soon raise its market price even higher, it is actually so, but in the 
torpedo boat class we have very different conditions, and the offsets 
against the excess in first cost of fuel bear a far greater proportion 
to the annual coal biil than they possibly can do in battleship or 
cruiser. The savings due to a decreased engineer’s force, decrease 
in fuel, expenditure for ‘‘ stand-by ” purposes, decrease in cost of 
repairs and upkeep, in which re-tubing of boilers about every three 
years is a tremeadously large item, and decrease in interest on 
cost of plant are so serious as to strongly support the assertion 
that the annual cost to the Government for a petrol-motor torpedo 
boat will not at all exceed that of the steam-driven vessel of same 
type and power. But even should the ac.ual cost be somewhat 
greater, they will never be incommensurate with the advantages 
gained in rendering these vessels infinitely superior for naval pur- 
poses, and anyone contemplating the great objections to steam 
machinery on these vessels can readily realise that torpedo boats 
using petrol machinery would have advantages against which the 
actual cost of the fuel should have no possible weight. Most of 
these advantages also attend upon the use of such motors in ships’ 
launches and tenders where immediate availability is frequently 
a vital necessity, and where the boiler integrity is always one 
cause of anxiety, expense, and uncertainty. Also the weight 
question in such boats with petrol machinery is very seriously in 
favour of the latter, as the machinery outfit for a 40ft. cutter of 
50 horse-power weighs about 100 lb. per horse-power, while that of 
the petro! motor outfit need not be more than 40 |b. 

We have, therefore, most serious considerations pointing to the 
desirability of immediate use of petrol or liquid primary fuel 
motors of the explosive-mixture type for terpeao boats and ships’ 
launches, and this without giving but secondary thought to the 
actual cost of the fuel. Where there are such paramount advan- 
lages gained, and such serious objections removed, in connection 
with any naval outfit, the question of cost must necessarily be 
secondary, and with merely such adoption it is quite fair to assume 
that the increased demand for this liquid fuel would not create any 
great disturbance in the market prices. 

With the prospective decrease in cost of alcohol, it may be 
possible to reduce the fuel cost by using a most efficient mixture 
of alcohol and gasoline, but no doubt it will be several years 
before the denatured alcohol can be secured at as low as 10 cents 
a gallon, 

Kerosene is perfectly available for use in these motors after 
primary heating, and is safer to carry than petrol, but is governed 
by the same probabilities in rise of price by increased demand 
and the same lack of unlimited supply. ‘This product being 
cheaper, however, than petrol, would probably be the most advis- 
able fuel to use in bulk, the vessels or boats carrying sufficient 
gasoline to start the motor and acquire the proper warmth of 
carburetter and cylinders to permit the switching off to kerosene. 
The dangers attendant upon the carrying of petrol, however, have 
been greatly magnified, and, with a careful-development of tank 
construction, and absolute integrity of piping, there is no plausible 
reason for accident. The proportions of air and gas for explosive 





mixtures are well understood, and a proper prevention of the 
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accumulation of such within the confined spaces of the y 
department, and proper precautions regarding use of open lights, 
&c., in such places are easily carried out. 


SUCTION-GAS PRODUCERS. 


For larger powers and more extended use of this class of motors 
we must still look to the great coalfields of the world for fuel 
supply ; and in doing this we must perfect the coal gas producer 
for suction gas, so that we can have a marine plant suitable for 
utilising bituminous coal without excessive weight or exacting 
attendance. A suction gas producer has been perfected for small 
powers by Emil Capitaine, of Frankfort-on-Main, Germany, for 
the use of anthracite or coal in lump, and has shown an economy 
of about 1}lb. of coal per indicated horse-power per hour for 
small motors, which is practically less than one-half that used in 
small craft in our service. 

The development of a proper and satisfactory marine producer 
for bituminous coal or for low-grade petroleums is merely a matter 
of mechanical ingenuity and experiment with unquestionably a 
very early accomplishment. There is a strong probability that the 
coal producer will follow the lines of using bituminous coal in 
powdered form—a form in which we receive about three-quarters 
of our bituminous coal anyhow—and have it delivered to the 
generator by jet or ‘‘spray,” and not in bulk; and the perfection 
of this would produce an apparatus far more satisfactory and 
lighter than any coal type yet devised. The field is open to all 
students, and affords certainly a most interesting subject for the 
inventive engineer. 

It would seem a most advisable course of naval procedure to 
enter into the use of the explosive-mixture motors and develop- 
ment of auxiliary plants, at least in the torpedo boat class, as 
early as possible, not only to be in a position to advance its engi- 
neering features by geueral practical study of the subject in 
anticipation of more extended use with coal producers, but also 
to familiarise the engineer’s force with the care and manipulation 
of this machinery and in the perfecting of carburation, by which 
the economy of such motors is alone controlled. That a consider- 
able initial expense should be incurred in this advance, which 
might be criticised by those who fail to see the great significance 
of the change or to proper y understand the immense advantages 
resulting from the innovation, is to be expected ; but there can be 
no two sides to the importance of such advantages, especially in 
naval construction, and long delays awaiting greater perfection by 
builders of such machinery and outside experimenters is certainly 
inadvisable, 

It should also be kept in view that the primary object to be 
attained in the adoption of explosive-mixture moturs is not that 
of increased speed, but, rather, the securing of an ever-ready 
engine. The popular notion of a petrol boat is one with head 
up and tail down, carrying the bow wave of an ocean liner 
and leaving a trail of spray a mile behind, and it is this craze 
for speed which has not only overpowered many good boats, but has 
given the subject an unsatisfactory status with many who have 
overtaxed their outfit and have found the fuel cost exorbitant. 

In launches and ships’ tenders, especially, with a proper 
consideration of economical speed and the plants of motors 
of suitable power only, there would be less occasion for hesitatiun 
on the account of cost of fuel, and there would also be an earlier 
appreciation of the immeasurable advantages of the motor-driven 


at. 

White this article treats of the marine motor only and the 
writer’s optimistic views of its future, there appears in the horizon 
a ‘‘ Bird of Prey” which opens up a startling aérial prospect for 
motor-driven air ships with their still vague but nevertheless por- 
tentous possibilities as war ‘“‘ Vessels on the Wing.” We, there- 
fore, have this class of engines as a study in line of duty as well 
as one of great mechanical interest, and the naval engineer should 
surely be in the van of its developers and of that of economical 
utilisation of the available fuels of the world, 








CATALOGUES. 


RICHARDSONS, WESTGARTH AND Co., Limited, Hartlepool.—A 
small circular dealing with the convex splash-bar cooling towers, 

UrqvuHART, LINDSAY AND Co., Limited, Dundee.—We have 
received an elaborate ink bottle from this firm suitable for office 
use. 

SCHUCHARDT AND ScuutrTE, 34, Victoria-street, S.W.—-A new 
lathe catalogue describing and illustrating various types of lathes 
and accessories. “ 

TANGYES LiMiTED, Cornwall Works, Birmingham.—List No. 80 
and price list No. 312, describing belt-driven centrifugal pumps, 
and giving their prices. 

Pintscu’s Patent Licutinac Company, Limited, 38, Leaden- 
ball-street, E.C.—A booklet giving instructions for the use of 
Pintsch’s patent incandescent gas lamps for railway carriages. 

THE British THOMSON-Hovston ComPaANy, Rugby.—Pamphlets 
Nos, 123, 205, and 206, dealing with twin carbon arc lamps, flame 
are lamps, and motor control panels for continuous current circuits 
respectively. 

LassEN AND Hort, 52, Queen Victoria-street,E.C.—-A pamphlet 
giving particulars.of the Lassen and Hjort water softener. 
Besides describing and illustrating this softener, the pamphlet also 
deals with the chemistry of water softening. 

ENTWISLE AND Gass, Atlas Foundry, B ‘lton.—Two circulars 
illustrating and deseribing centrifugal pumps and air compressors. 
The pumps, we understand, are suitable for condensing plants, 
drainage, irrigation, sewage, and for pumping sand, &c. 

KOLHER Brotuers, 56, Ludgate-hill, E.C.—We have received a 
quantity of literature from this firm dealing with multiple push 
button automatic jspeed control, for the electrical operation of 
newspaper web perfecting, small rotary, flat bed presses, and other 
machinery. 

THomas W. Wapbe, Limited, Albion Works, Savil - street, 
Sheffield.—A new catalogue dealing with second-hand locomotives, 
cranes, and. general contractors’ piant. The catalogue is well 
illustrated and the principal dimensions and prices of the machines 
are in many cases given. 

WILHELM ScuMIDT, Wilhelmshéhe, near Cassel, Germany.—A 
pamphlet on the generation and use of highly superheated 
steam in marine practice, on the system invented by Wilhelm 
Schmidt. . The particulars given in this pamphlet concerning 
the system are very complete and interesting. 

W. Sisson AND Co., Limited, Gloucester.--Leaflets illustrating 
and describing the ‘‘Sisson” patent enclosed engine for power 
traction and lighting ; the ‘‘ Sisson” patent single-crank enclosed 
engine for ship and other electric lighting sets ; special compound 
double-crank or three-crank engines; engines and boilers for 
steam yachts, launches, tug boats, &c. 

GEIPEL AND LANGE, Vulcan Works, St. Thomas-street, 8.E.—A 
leaflet concerning the Economical turn-down electric lamp. This 
lamp has two filaments, one the ordinary filament, and the othera 
one candle-power filament, A switch is contained in the lamp cap 
for switching either filament into circuit, The lamps are made 
for pressures from 50 to 250 volts, 

BaBcock AND WILCOX, Limited, Oriel House, Farringdon-street, 
E.C,—An extensive and well-bound catalogue dealing with marine 
water-tube boilers. This catalogue contains numerous illustra- 
tions of ships which are fitted with these boilers, and there is also 
a large amount of reading matter concerning boiler tests, the 
combustion of fuel, &c. The catalogue. is an exceptionally interest- 
ing and instructive one. 





new form of tent recently patented. It is said to afford good 
ventilation, ample head room, and it can be fully pitched in 
fifteen minutes, These tents are made in two sizes, one covering 
an area of 49 square feet and the other an area of 81 square feet, 
The weight of the former is 80 1b. and that of the latter 1001). 

W. F. DENNIS AND Co., 49, Queen Victoria-street, E.C.—4 
circular received from this firm deals with ‘‘ Kryptol,” which is a 
material used in connection with a new process of electric heating, 
Tne material is a granulous resistance, which can be raised to a 
very high temperature by the passage of an electric current 
through it. With the use of suitably adapted apparatus, we 
understand, the process may be used for heating water, cooking, 
&e. a 

Dossre McINNEs, 45, Bothwell-street, Glasgow.—We have 
received a catalogue from this firm describing and illustrating the 
‘* Britannia” combined speedometer and mileage recorder. he 
action of this instrument, we understand, is dependent upon an 
improved horizontal centrifugal regulator which actuates the 
pointer through the medium of clock gear mechanism. ‘he 
mileage or distance recorder is contained within the case of the 
speedometer, and the mileage up to 10,000 miles is shown to one 
decimal. After 10,000 miles have been covered the figures return 
to zero. A friction drive of a simplified construction is employed, 
which it is claimed, renders slipping practically impossible. The 
most interesting feature about the instrument appears to be that 
the driving wheel can be adjusted on its bracket to suit different 
cars, as well as for variations in the compression of the tire due to 
varying load of car, and other-causes, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Beating American Competition. 

THE slump in galvanised sheet iron prices, almost savouring 
of panic, though necessary, has had a bad effect upon other classes 
of rolled iron on this market. Galvanised sheets are down to 
£13 2s. 6d. f.o.b. for 24 w.g. material, and on 30 w.g. sheets the 
Makers’ Association have decreed a drop of no less than 2is, per 
ton, the reduction being partially accounted for by 10s. a ton being 
taken off the ‘‘extras.” It is understood that certain of the 
makers wished the minimum price for 24 w.g. material to be 
reduced 20s. per ton, but that a compromise was effected at lis, 
From the way in which the American and German manufacturers 
are threatening the South American and Far Eastern markets, it 
now seems that the late high standard was maintained somewhat 
too long by the home makers, and these latter are now quite agreed 
that the mght course has been taken in suddenly declaring a large 
drop, It is reported that the heavy “cut” by the Association was 
dictated by the non-adherence of the United States manufacturers 
to an understanding between them and the Associated Sritish 
Works regarding prices and territory. An idea of the course of 
the leading British purchasing markets will be seen when it is 
stated that so far this year the shipments to India have exceeded 
72,£00 tons, or 15,000 tons more than to equal date last year. 
‘Inere is also an increase of 10,000 tons in the case of Australia, 
while the other British Colonies have likewise absorbed more ; but 
the outgoings for the River Plate have fallen. 


Effect of Reduced Prices. 


The result of the reduction in galvanised sheets was seen 
to-day (Thursday) in Birmingham in diminisbed strength in other 
descriptions of iron and steel. It has been a prevalent practice to 
use steel sheets for galvanising in recent years, and the reduction 
of the basis can hardly fail to prejuaice the stvel sbeet branch. Theiron 
sheet trade was less affected, us the current range of prices is con 
siderably lower than for steel sheets. Iron sheets were still uotea 
on the basis of £8 12s. 6d. for doubles, and £9 5s. for trebles. 
Best thin steel sheetsof large size tor working-up purposes were £11 is. 
to £11 103. per ton for 24 w.g. delivered up here, mainly from 
works in Wales. Another department which is causing some con- 
cern is that of steel strip, in which there has been a reduction of 
5s. perton. The Associated makers nominally continue their basis 
price at £9, but a concession to £8 10s. or £8 153. has, it is 
understood, received sanction. In this trade alsu foreign competi- 
tion is making itself felt. A meeting of the Iron Strip Makers’ 
Association has just been held, at which the question of prices ha~ 
been under con-ideration. Business is dragging a good deal, and 
there are complaints of underselling. It was decided to retain for 
the present the oid minimum of £7 15s. for large lots, and 
£7 17s. 6d. for small, but whether this price will hold for much 
longer is becoming very doubtful. 


Pig Iron Steady. 


With the expectation of dear fuel still ahead, smelters 
declare their intention to keep up pig iron prices. The firmer 
quotations given last week are, therefore, still preserved, and this 
market is assisted by the reports of more active conditions in the 
American raw iron inarkets, 


Weakening Steel Values. 

Steel is not maintaining its late strong position. Weaken- 
ing influences are at work in several directions. German billets 
and tin bars are said to be obtained at as low a figure as £5 12s, bd. 
to £5 15s. But buyers have to take their chance—and it is 
always a very considerable one—of getting deliveries against 
specitications, ‘The home production has run down somewhat, 
and business is this week being done in native billets on Birming- 
ham Exchange at £6, and even less, Last week’s formal reduction 
of 5s, per ton by the Welsh makers has had a surprising effect 
upon buyers in this district. These are now looking for early 
further weakening of values. Easier prices are also anticipated 
for rolled steel, alike for constructive, engineering, and other 
purposes, Reports from Scotland of late have revealed restricted 
demand, and growing difficulty among steel makers in keeping 
their plants going. ‘hese conditions are regarded as an indica 
tion that more moderate prices for plates, large bars for engincer- 
ing purposes, sections, &c., must be adopted before long. Mild 
bars are quoted on the Birmingham Exchange at £7 lds, to £3; 
joists, £7 5s. to £7 7s. 6d.; angles, £7 5s. to £7 10s.; girder 
plates, £8 to £8 53., and boiler plates, £9 2s. 6d. to £9 os. 
per ton, 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MancuEsTER, September 18th. 
Pig Iron. 

With the close of last week, pig iron experienced 4 
general decline in values, and, although this seems to have been to 
some extent arrested, the cluse on the Manchester Iron ’Change on 
Tuesday was decidedly weak. So far as could be ascertained, 
business was very limited in volume, and concessions had to be 
made before orders were booked by makers, As compared with 
last week, the position was decidedly worse, and the anticipated 
revival seems as far off as before. This was especially the case 
with hematite, which has had to come more into line witn warrant 
prices, but in Scotch makes Gartsherrie was the turn better, Glen 
garnock was fairly steady, but Cleveland and other English makes 
were easier. Forge iron has not shown much change. 
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Finished Iron. 
Continues fairly steady, with quotations maintained. 


Steel. 

In steel ‘and ‘steel products there was an uneasy feeling, 
and billets have still a downward tendency. The visit of a large 
Garman steel manufacturer to this city has further confirmed the 
rumours of increasing competition from that country, and two or 
three large orders have been diverted there through tue stiffness of 
Joca! makers, The latter, however, do not seem inclined to make 
any concessions at the moment. Meantime, very low prices for 
billets have been mentioned, and the tendency in most sorts is 
downward _in character. Plates are also weaker. 


Copper. 
In this department, as in other directions, there has been 
a considerable change in quotations since our last. Sheets fell £8 
per ton and tubes have declined from a farthing to a halfpenny 
per pound. Brass tubes and metals have also shared in that drop. 


Tin. 
English ingots lower, with limited demand. 


Quotations. 

Pig iron: Lincolnshire, No, 3 foundry, 64s.; Staffordshire, 
bls. 64.; Derbyshire, 62s. 94.; Middlesbrough, open brands, 
62s. 10d. Seoteh: Gartsherrie, 72s. 3d.; Glengarnock, 71s. 94.; 
Kvlinton, 683. 9d.; Dalmellington, 68s. 3d., delivered Manchester. 
West Coast hematite, 75s. 3d.; East Coast ditto, &0s., both f.o.t. 
Scotch, delivered Heysham: Gartsherrie, 70s.; Glengarnock, 
60s. 6d.; Eglinton, 66s. 6d,; Dalmellington, 67s. Delivered 
Preston: Gartsherrie, 71s. 3d.; Glengarnock, 70s. 9d.; Eglinton, 
67s. 9d.; Dalmellington, 67s. 3d. Finished iron: Bars, £8; hoops, 
£8 7s. 6d.; sheets, £8 lds. to £9. Steel: Bars, £8; hoops, 
£8 7s. 6d,; sheets, £9; boiler plates, official, £9 2s. 64.; plates for 
tank, girder, and bridge work, £7 15s.; English billets, £5 15s.; 
foreign ditto, 4510s, Copper: Sheets. in quantity, £88 per ton ; 
small lots, 1ld. per lb.; tough ingot, £72; best selected, £73 per 
ton; seamless copper tubes, 10fd.; seamless brass tubes, 8}d.; 
condenser, 9}d.; rolled brass, 7d.; brass wire, 7jd.; brass turning 
rods, 7d.; yellow metal, 74d. per lb, Sheet lead steady at £24 
per ton. Tin ingots, Enghsb, £164 per ton. 


The Lancashire Coal Trade. 


There was about an average attendance on the Coal 
Exchange on Tuesday, but, after the exciting events of the past 
few weeks, there was a quieter feeling apparent. ‘The pressure in 
the shipping department has to some eatent been relieved, not- 
withstanding backward deliveries by the collieries, The demand 
for domestic coal has also quietened down, but slack and engine 
fuel is still in good consumptive inquiry. It is just possible that 
the winter season may commence with some stocks in hand. 
There is no change to report in uotations, 


3ARROW-IN-FURNESS, Thursday. 
Hematites. 

The demand for hematite iron is very small, as buyers are 
reticent about buying more than they are compelled to secure for 
immediate purposes, and sellers are well off for the moment, as 
they have orders in hand which will keep them busy for some 
three or four months, and they are not inclined to book much busi- 
ness forward until the prices of raw material are reduced pro ata 
to the cheaper prices of crude iron. Three furnaces have been 
put out of blast during the last fortnight, and other furnaces will 
either be blown out or damped down before long, as makers can- 
not hope to keep up as full an output of pig iron as has been 
the fact for some considerable time past if there is not much demand 
for metal on foreign account. Stocks have again been reduced, the 
shrinkage last week amounting to 679 tons. Stocks now bulk 
at tons, by far the lowest statistical position on 
Makers hold practically no stocks at all, and the holdings 
of warrant stocks are so low that they could easily be wiped out 
altogether by a small purchase of metal. ‘There is no expectation 
that the demand for hematite on foreign account will improve at 
an early date, although there is more hope on continental than on 
American account. ‘he home demand is weaker because steel- 
makers are taking shorter supplies, and the outlook generally is 
not in any sense a bright one. Makers have reduced their nominal 
quotations to 763. for mixed Bessemer numbers net f.o.b., and 
warrant iron is at 75s. 3d. net cash sellers, buyers 6d. less ; 805, is 
the price of special hematite iron where high analysis is specified. 
There is rather a quieter demand for spelcer, but a fair trade is 
being done in ferro-manganese and spiegeleisen, although anticipa- 
tions are indulged in that a smaller activity will soon assert itself. 
The iron ore trade is quieter than it has been, and 17s. 6d. per ton 
is now the ruling price of good ordinary qualities net at mines. 


Steel. 


The steel trade shows less activity, and the demand for the 
heavy classes is much smaller than it bas been. The mills are not 
well employed, and the orders held are not so plentiful as to secure 
a continuance of the activity which has ruled the market for some 
time past. Merchant stee! is quiet. Orders occasionally come to 
hand tor tin bars and steel sleepers. Iron, steel, and brass foundries 
are fairly busy. 


Shipbuilding and Engineering. 


The Indian survey steamer, built at Barrow for the Indian 
Government and named the Investigator, left Barrow for Bombay 
last week, The Russian cruiser Rurik bas had highly satisfactory 
trials. There is plenty of work in local marine engineering shop:, 
and gun-mountings are engaging much attention. 


Shipping and Coal. 

; More activity is being shown in the shipping trade at 
West Coast ports, Last week 18,387 tons were exported—iron 
10,972 tons, and steel 7415 tons, as against 10,733 tons in the corre- 
sponding week of last year, an increase of 7634 tons. The aggre- 
gate shipments to date this year have reached 649,669 tons, as 
against 579,202 tons, an increase of 70,467 tons on the correspond- 
ing period of last year. Coal and coke very dear. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

House Coal Firm. 

? IN spite of the continued fine weather there is a good 
business being done in house coal, and the advance recently made, 
amounting to 1s, a ton, is likely to be succeeded by another at the 
Same rate. Intimation to this effect is stated to have been already 
issued by several collieries. Barnsley ‘‘ softs,” in the best quali- 
ties, range from 123, to 12s. 6d. per ton, good seconds readily 
fetching 11s, per ton. A fully average trade is being done with 
London and the Southern markets, while a good business is also 
reported with the Eastern Counties, more especially in the better 
grades of secondary coal. . 


Steam Coal Very Active. 


. The dominant feature in the coal trade is the sustained 
and Increasing activity in steam qualities. To the seaboard the 
prey is remarkably heavy, and the exports would be greater 
: an they are if the facilities for dealing with consignments from 

be collieries were better. From Hull, for the week ended 


with 54,354 tons for the eorresponding week of last year. The 
principal foreign market supplied from Hull during the week men- 
tioned was Cronstadt, which took 11,700 tons, Rotterdam and 
Hamburg ranking next with 10,769 tons and 9428 tons respec- 
tively. From Grimsby, for the week ended September 13th last, 
Cosoteds received 6926 tons, Rotterdam 2013 tons, and Hamburg 
1296 tons, 


Railway and Gas Coal Contracts. 


There appears to be no change since last week's report 
in the position with regard to locomotive fuel contracts. The 
placing of several contracts with Derbyshire and Notts Collieries 
by the Midland Railway Company at the tendered rate of 11s. 
per ton has not been followed, so far as we have been able to 
ascertain, by arrangements with South Yorkshire pits. The South 
Yorkshire price is 123. per ton, which price the coalowners are 
firm in requiring. Steam coal at present commands from 12s, 6d. 
to 13s. 6d. per ton in the open market. Most of the gas coal con 
tracts have now been made, They have been somewhat longer in 
getting settled than usual. Compared with last year’s prices, the 
new rates show ah advance of frm 2s. 6d. to 3s. 6d. per ton, the 
latest settlements being at the higher quotations. The gas coal 
collieries are at present very actively engaged, and a heavy 
tonnage is being sent away under contract to various gasworks, 


Coking and Engine Fuel, &c. 

Coking coal and manufacturing fuelare in brisk request, the 
former waking 6s. 6d, to 7s. per ton, and the latter 6s. to 7s. per 
ton. Coke is somewhat stronger, best washed being quoted at 
l6s. 6d. to 17s. per ton; unwashed, l4s. 6d. to 15s. 6d. per ton, 
both at the ovens, 


The Iron Market. 


Hematites, delivered in Sheffield and Rotherham, are 
now quoted as follows :—West Coast, 91s. to 923 per ton; East 
Coast, 89s. to 90s per ton, the latter subject to 24 per cent. In 
Lincolnshire irons there has been no changv in « fficial figares since 
August 23rd, when a reduction of 2s. a ton was made on No. 3 
foundry, and of 6d. a ton on No. 4 foundry. Current quotations 
now stand :—Lincolnshire, No. 3 foundry, 62s. 6d. per ton; No. 4 
foundry, 623. per ton; No. 4 forge, 6ls. 6d. per ton; No. 5, 
mottled, white, and basic, 653. 6d. per ton. Derbyshire, No. 3 
foundry, is quoted at 61s. per ton, and No. 4 for, e at 59s. per ton. 
Bars, £8 103, per ton ; sheets, £10 103. per ton. 


Military and Marine Material. 


No inquiries have yet been received for armour on account 
of the new ships in the programme of the Admiralty, as set forth 
in the last Naval Estimates. The time is approaching when such 
inquiries usually go out, and they wili be much welcomed by the 
armour plate makers, as the old orders are all in the finishing 
stages, and being rapidly completed. We cannot hear of any im- 
provement in the demand for marine materia), which has been in 
languid request, inore especially in large castings and forgings, for 
a considerable time. 


Railway Material. 


Railway work continues to be freely placed, and general 
activity prevails in the various establishments, not through any 
‘*booming” orders, but on account of a very fairly constant 
demand, mostiy to replace and for colonial requirements, Indian 
work has been satisfactory, and, in addition to that dependency, 
al: our Colonies have been ordering freely, while Argentina, 
Brazil, and other South American markets have contributed toa 
large extent, chiefly in rolling stock requirements. There is every 
prospect of the present activity in this important department being 
maintained for a considerable time. 


The Sheepbridge Coal and Iron Company, Limited. 


The directors, in their report for the year ending 
June 30th last, state that the prices of coal have advanced 
during the year. The demand for pig and bar iron has improved, 
and prices have increased, but the cost of raw material has been 
considerably higher. The workmen have received substantial 
advances in wages. The directors add :—‘‘ The Newstead Colliery 
Company, Limited, in which this company holds half the shares, 
has yielded a satisfactory result. The development of the Dinning- 
ton Main Colliery has progressed rapidly ; a large output is now 
being obtained, and is yielding a satisfactory protit. With 
regard to the colliery at Maltby, the contractors’ line of the South 
Yorkshire Joint Lines Railway has been laid as far as the colliery, 
a portion of the sidings from the railway to the site of the pits has 
been completed, and the preparations fur sinking have made good 
progress. In conjunction with the Power Gas Corporation, Limited, 
your directors have formed a limited company to undertake the 
recovery of by-products from the slack produced at the Lanwith 
Colliery, and to effaet economies in the working of the colliery.” 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 


THE tone of business in the pig iron market has appa- 
rently changed for the worse, and may now be characterised as 
distinctly pessimistic, a good many traders believing that trade is 
on the down grade. Certainly, there are various unsatisfactory 
features—the rapidly fluctuating prices of warrants, the weakness 
in prices of other leading metals, the renewed labour dispute in 
the shipbuilding industry, the less favourable reports about the 
finished iron and steel industries, and the poor shipments of pig 
iron from this district, the latter being the worst this year. Con- 
sumers are disinclined to buy, especially for forward delivery. 
Cleveland warrants bave this week been at a lower price than has 
been known since the first week in April—53s. 104d. being reported 
on Monday, and that was only ls. 1d. better than the lowest price 
of the year. But 54s, 10}d. was offered on Tuesday, and at the 
close on Wednesday 54s. 64d. was ruling. No, 3 could be got at 
54s. 6d. on Monday, but 55s. had to be paid on Wednesday, with 
No. 1 at 6ls., No. 4 foundry at 54s, 6d., No. 4 forge at 54s., and 
mottled and white at 53s. 6d. There is not much obtainable of the 
lower qualities, and very little No. 1 is forthcoming, though 6s. 
per ton more can be got for it than for No. 3, as compared with 
the usual differcnce of ls, 6d. 


Hematite Pig Iron. 


Scarcely any consumers are purchasing hematite pig iron 
just now ; they have plenty bought to satisfy early needs, and 
they think it the best policy to continue to hold off, as there is a 
downward tendency in prices, and the prospects of trade do not 
justify them in paying the high figures that are still quoted. The 
condition of the shipbuilding industry is not encouraging for either 
the builders or those who supply materials to them. If there is 
not soon some improvement in shipbuilding it is expected that 
some of the works that use hematite pig iron will be partially, if 
not wholly closed. The situation in hematite iron, therefore, 
cannot any longer be described as buoyant ; but, nevertheless, the 
makers have not got to the point when they have to seek for 
orders. Second hands are, however, bringing their prices down, 
and makers have to follow. Thus for mixed numbers the price is 
now 79s. per ton, that being 2s. 6d. per town down from the recent 
best, but it still leaves hematite iron at a good figure, Naturally 
producers are reluctant to bring down prices when the cost of 
materials is so high, more particularly the cost of fuel. Rubio ore 
is cheaper than it has beon for a long time, and supplies can be had 
at 20s. per ton, ci.f. Middlesbrough, that being 2s. 6d. per ton 


year. Swedish ore delivered in this district is also cheaper, 
Gellivara ranging now from 22s. to 2d3., according to quality. 


Pig Iron Stock. 

There is a considerable falling-off this month in the 
exports of pig iron from the Cleveland district, and it might have 
been expected that the stock in Connal’s public stores would 
increase, but that is not the case, for ironis still being freely taken 
out of the stores, and makers, it is reported, are not accumulating 
any stock in their yards. The rate of decrease in Connal’s stock, it 
must be acknowledged, is not anything like what it was in the 
spring months. Makers have so little Cleveland pig iron availabl 
for sale for quick delivery that anyone who wants No, 3 promptly 
has to go to the public store for it. Much better despatch is now 
given to steamers both at Eston and Connal’s wharves than has 
been reported for mon’hs, and steamers have not to wait long for 
turns. Shipowners will now no longer fight shy of sending their 
craft to load at the wharves in question, and need no longer charge 
higher rates. The stock of Cleveland pig iron held by Messrs. 
Cunna! and Co. on the 18th inst. was 166,891 tons—a decrease this 
month of 19,330 tons. The stock consisted of 157,994 tons of 
No. 3 and 8897 tons of other standard iron. No Cleveland forge 
iron is now obtainable from Connal’s stores, nor is there any 
hematite lodged there either. 


Exports of Pig Iron. 


Extraordinary figures are no longer to be reported 
relative to the shipments of pig iron from the Cleveland district ; 
in fact, for September they are the smallest that have been shown 
in any month this year. though they should have been among the 
best, for usually September is one of the busiest shipping periods 
of the year. This is somewhat disappointing. Dcliveries to Ger- 
many have fallen off, and the strikes at Antwerp have caused a 
curtailment of the business carried on through that port, and the 
locking up of steamers there has lessened the number available at 
our ports, and has led to rates of freight increasing. There are 
thus some special circumstances which tend to reduce the deliveries 
to the Continent. The exports of pig iron this month from Cleve- 
land have only reached 68,114 tons, as compar d with 80,307 tons 
last month, 67,508 tons in September, 1906, and 50,389 tons in 
September, 1905, all to 18th. It will be noted that the shipments 
this month do not equa! those of September last year, but it must 
be borne in mind that trade was very brisk in the autumn of 1906. 
This month’s figures compare badly with those of the spring 
months, and lead traders to infer that the tide of prosperity is ou 
the ebb; there is certainly some ground for entertaining that 
opinion. 


Manufactured Iron and Steel. 

Unsatisfactory reports are beginning to be given by manu- 
facturers of finished iron and steel, some of whom are getting short 
of orders, and have n»t altogether favourable prospects ; in fact, 
they speak rather pessimistically about the future. Yet they 
cannot see their way to tempt consumers by reducing prices, and 
generally quotations continue the same as they have been for 
months. As a matter of fact, the prices which have now to be 
paid for materials do not admit of lower rates for the finished pro- 
duct. With mixed numbers hematite iron at 793. and manu- 
facturing coal at a higher figure than has been knowa for over 
seven years, the present quotations for finished iron and steel will 
barely cover cost. Then matters are complicated by a renewal of 
the dispute in the shipbuilding industry. The outlook is unsatis- 
factory, more particularly for those who supply materials to the 
shipbuildersr. Some producers of plates and angles are getting 
very short of specifications, and without further orders are soon 
secured there will be some closing of mills. This depression in ship- 
building is most severely felt in the North-East of England, for such a 
large proportion of the steel produced in the district is supplied to 
the shipyards, and the difficulties will be increased by the renewal of 
the dispute between the shipbuilders and the members of the 
Boilermakers’ and Shipuilders’ Society, which, it was thought, was 
settled last month. 


Renewed Dispute in Shipbuilding Industry. 


It will be remembered that in August a number of men 
employed at the Wallsend shipyard struck work without any notice, 
and being supported by other men the employers decided to 
endeavour to put an end to this practice, which was becoming seri- 
ously frequent, by giving notice of a lock-out at all the yards. 
Before this took place, however, the employers held a conference 
at Edinburgh on August 23rd with the executive of the Boiler- 
makers’ and Shipbuiiders’ Society, and an agreement was come to 
which would prevent in future the sectional strikes that had 
become so common. It was thought the matter was settled, 
and the employers at once withdrew the lock-out notices, 
and proceeded to draw up the details of a larger and more 
comprelensive agreement, which was to be discussed at Carlisle 
on Tuesday. But the Shipbuilders’ Federation on Satur- 
day were surprised to learn that the men refused to ratify the 
agreement which their executiye had made on their behalf with 
the employers. This was a most unexpected decision. Some of 
the lodges not only refused to confirm the agreement, but declared 
their want of confidence in the executive, and called upon them to 
resign. The whole situation is thus put back to what it was prior 
to August 23rd, and the Shipbuilding Employers’ Federation has, 
therefore, resolved that the services of the members of the Boiler- 
makers’ Society shall be dispensed with after Saturday, October 
5th, 1907. Virtually, therefore, unless something authoritative 
is done before that, a lock-out will ensue.’ The Boilermakers’ 
Society have practically defied their executive, and there seems to 
be no guarantee that any agreement made with the latter will be 
carried out. Probably the executive will take another vote and 
try to ratify the Edinburgh agreement. The situation is a serious 
one, and it is to be hoped that it will not end in the lock-out 
becoming an actuality, for if it does trade in this district will be 
greatiy dislocated, for ic depends so much on the shipbuilding 
industry. 


Coal and Coke. 


The prosperity in the coal trade is as marked as ever, and 
never has the demand from the Continent been anything like that 
which is now reported. The collieries working to their fullest 
capacities cannot fully satisfy it, and there being plenty of 
steamers now available, there is no delay in getting the coal away. 
Thus there is no longer any cheap prompt coal on the market. 
Rates of freight are increasing, particularly to Baltic.ports. Con- 
sumers at home are complaining of the very high prices which they 
are called upon to pay. Ironmasters are very hard hit, though, 
fortunately, the majority of them entered into contracts for sup- 
plies of coke when prices were 2s. per ton below the figures that 
are now asked. Gas and coking coals are most in request, and for 
the latter 14s 6d. per ton is now being charged. ‘This compels the 
coke manufacturers to ask 23s. 6d. to 24s. per ton f.o.b. for foundry 
coke, and 22s, to 22s. 6d. has to be paid for furnace coke delivered 
at Middlesbrough works. No one who had to pay the present price 
for coke could make No, 3 Cleveland pig iron at the price that now 
rules for it, and consumers wiil not buy coke for forward delivery 
with pig iron prices tending downward. 








NOTES FROM SCOTLAND. 
(from our own Correspondent.) 
The Labour Market. 


THE unsettled condition of the labour market in Scotland 
is now beginning to have a serious effect on business. In many 
branches restlessness and dissatisfaction exist among workmen 








September 10th last, there were exported 93,502 tons, as compared 


less than was reported at the commencement of the current half- 


who are disposed to press the claims of their unions, and demands 
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for iucreased pay upon the employers. These troubles, coming at 
atime when costs are already much too high, are calculated to 
make manufacturers hesitate before arranging fresh contracts, and 
so the general confidence of business is being somewhat disturbed. 
In the shipbuilding trade of the Ciyde we have been threatened 
afresh in the last tew days with the possibility of a lockout, which 
might even become general over the British shipbuilding centres. 
The rivalries of two ironmoulders’ associations threaten to pre- 
cipitate a lockout in the foundry trades, which might throw 3000 
men idle, and stop the works. ‘I'hen there is the agitation among 
the raitway men, besides a considerable number of disputes of 
individually less importance, bat which in the aggregate are not 
without their influence on the position of trade generally. 


The Eftects of Dearer Coal. 

The rise in the price of coal is undoubtedly tending to 
check industrial operations in various directions. ‘Ihe extent to 
which it has affected the position of the railway companies and 
other large concerns has just been made apparent at public 
meetings and in annual reports, and there is the certainty that 
dear fuel will tell even more severely upon these in the near future. 
[t is just possibie that the advances in the prices of coal are being 
carried too far even for the advantage of the coal trade itselt. 
There can be no doubt that the shipping trade in coals at the 
Scottish ports has been checked to some extent in the last few 
weeks by the high prices now prevailing. At the same time, the 
railway companies have decided to withdraw certain privileges 
which shippers have hitherto enjoyed in exemption or reduction 
of rates at their docks. Itis true that these changes will not take 
effect until the beginning of next year, but their influence on the 
shipping trade will no doubt be immediate, as shipping business 
has to be arranged a considerable time ahead. The railway 
directors are endeavouring to obtain from the coalmasters an 
advance on the rates for carrying coal, which seems reasonable, 
taking into account the increased prices the companies have now 
to pay for their fuel. Then the coiliers are by no means satisfied 
with the advances of wages they have already received, and they 
are not working so well as they did when their remuneration was 
considerably lower. It is very significant, moreover, that the 
increased prices of coal have begun to exercise a serious effect on 
the coasting and Irish trade in coal. Supplies for Ireland, it 
appears, are being obtained on easier terms from English ports, 
and this has affected the business in the West of Scotland to such 
an extent that some agents have declared that, if the present 
disparity in prices should continue, the Irish trade in Scotch coals 
will be lost. While these influences are at work, coalmasters and 
merchants have in some districts announced further advances of 
9d. to 1s, per ton in their prices. 


Pig Iron Warrants. 

The Glasgow pig iron warrant market was depressed early 
in the week in sympathy with the state of metals generally. Busi- 
ness has been done in Cleveland warrants from 54s. 24. to 54s, 104d. 
cash, 54s. to 53s. 6d. one month, and 53s. 6d. to 53s. 3d. for delivery 
in three months. Iron merchants report that the lower prices has 
led to a considerable quantity of pig iron being so!d for shipment 
to the Continent. Home consumers, on the other hand, have 
been purchasing only to meet immediate requirements, owing to 
the unsettled condition of the labour market. The output of pig 
iron has been maintained, there being 90 furnaces in blast, as com- 
pared with 89 at this time last year. Of the total 43 furaaces are 
making hematite, 41 ordinary, and 6 basic iron. ‘There has been 
an easier tendency in the prices of Scotch makers’ pig iron. 
G.M.B., No. 1, is quoted at Glasgow 68s. 6d.; No. 3, 65s. 6d.; 
Govan.and Monkland, Nos. 1, 69s.; Nos. 3, 66s.; Carnbroe, No. 1, 
71s.; No. 3, 66s.; Clyde, No. 1, 72s. 6d.; No. 3, 67s. 6d.; Gart- 
sherrie, No. 1, 73s. ; No. 3, 68s.; Calder, No. 1, 75s., No. 3, 70s.; 
Summerilee, No. 1, 78s.; No. 3, 70s.; Langloan, No. 1, 78s.; 
No. 3, 74s.; Coltness, No. 1, 903. ; No. 3, 73s.; Glengarnock, at 
Ardrossan, No. 1, 74s.; No. 3, 69s.; Eglinton, at Ardrossan or 
Troon, No. 1, 68s. 6d.; No. 3, 65s. 6d.; Dalmellington, at Ayr, 
No. 1, 70s. 6d.; No. 3, 65s. 6d.; Shotts, at Leith, No. 1, 75s.; 
No. 3, 703.; Carron, at Grangemouth, No. 1, 79s.; No. 3, 71s. per 
ton. There is a fair demand for Scotch hematite, which is quoted 
by merchants 79s. per ton for delivery at the West of Scotland 
steel works. 


Shipments of Pig Iron. 

The shipments of pig iron from Seottish ports in the past 
week were much smaller than of late, amounting to 3590 tons, 
against 7504 in the corresponding week of 1906. ‘To Canada 
$40 tons were despatched ; India, 450; United States, 350; Italy, 
300; South America, 268 ; Holiand, 110 ; Spainand Portugal, 100: 
(rarmany, 50; France, 10; other countries, 300; the coastwise ship- 
ments being 772 tons, against 3264 in the corresponding week of 1906. 
The arrivals of Cleveland pig iron at Grangemouth have been 
7906 tons, bsing 2586 less than in the corresponding week. 


Finished Iron and Stee’. 

The position of the iron and steel manufacture presents 
the same aspects as in the last few weeks. Works are kept going 
on existing contracts, but there has been comparatively little 
fresh business coming to hand. Home vsers are generally pur- 
chasing only to meet-immediate wants, and foreign business is 
subject to keen competition. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Cardiff Coal Market. 

I last week suggested the probability that the highest 
point had been reached in demand aud price ot coal as regards the 
present boom ; and appearances still favour this. Oa one occasion 
prices for best Admiralty steam declined very near to 19s., butduring 
the last few duys symptoms of hardening were again evident, and 
in the opinion of leading men on ‘Change the fall has been checked. 
It issaid that alarge parcelof bestseconds has been sold for 18s. 3d. 
This was exceptional, and the following list may be taken as 
indicating that fair prices will again prevail, certainly over 
several weeks, and that a slump is not in view. 


Latest Coal Prices at Cardiff. 

Best large steam, 193. 6d. to 20s.; seconds, 18s. 3d. to 
183, 9d.; ordinary large steam, 17s. 6d. to 18s.; drys, ordinary, 
17s. 6d. to 18s. Best Monmouthshire black vein, 18s. to 18s. 3d.; 
Western Valleys, 17s. 9d. to 18s.; Eastern Valleys, 16s. to 16s. 3d.; 
best house coal, 2ls, 6d. to 22s.; seconds, 19s. to 20s. . No. 3 
Rhondda, 20s. 6d. to 2ls.; through, 163 9d. to 17s.; 
No. 3 smalls, 13s. 9d. to 14s.; No. 2 Rhondda, 14s. 9d. 
to 15s. 3d.; through, 12s, 9d. to 18s. 3d.; No. 2 smalls, 
10s. 6d. to lls.; best washed nuts, 15s. 3d. to 15s. 94d.; 
seconds, 14s. 6d. to 15s.; best washed peas, 13s. to 13s, 6d.; best 
small steam coal, 12s. to 12s, 3d.; seconds, 10s. to 10s. 6d.; other 
kinds of small, 8s. to 9s. 6d. Patent fuel, 193. 6d. to 20s. Coke: 
Foundry, special, 27s. 6d. to 33s.; ordinary, 22s. 6d. to 25s.; fur- 
nace, 21s, to 22s. At Newport, Mon., it was stated mid-week that 
new business was being done at 34., if not 6d., below recent figures, 
Western Valleys having been quoted at 18s. and Eastern 16s. 3d. 
The rigidity of house coals at high prices is noticeable. They 
are very firm, and an advance is likely. 


Anthracite. 


At Swansea supply has outstripped demand, and an easier 
tone prevails, but in this class of coal, as remarked on ’Change, 
the undertone is sound. Sellers are holding out for full market 





figures. Best hand-picked malting continues strong, 28s. to 
29s.; seconds, 26s. to 263. 6d.; Swansea Valley big vein, 25s, to 
27s.; red vein, 18s, 6d. to 19s.; machine-made cobbles, 25s. 6d. to 
26s. 6d.; nuts, 27s, 6d. to 30s.; peas, 14s. to 163.; rubbly culm, 
9s, 6d. to 9s. 9d.; duff, 63. to 6s. 6d. Other quotations this week 
were :—Best large steam, 20s. to 20s. 6d.; seconds, 183, to 19s.; 
ordinary large bunker coal, 14s. 9d. to 15s, 3d.; through bunker, 
13s. to 13s. 3d.; small, according to quality, 9s. 6d, to 1ls.; 
No. 3 Rhondda, 20s. 9d. to 2ls. 3d.; small, 13s, 9d. to 14s, 3d. 
Patent fuel, 18s. to 19s. 


The Coal Trade Last Week. 


Official figures show the Jarge quantity of coal now 
despatched, Last week the South Wales ports sent away 488,486 
tons—an increase over the corresponding week of 20,200 tons. 
This, it will be seen, though large, shows a falling off. Cardiff 
shipped 347,580 tons coal, and 12,800 fuel. As regards coal, 
Genoa took 32,000 tons, River Plate 28,000, and Port Said 24,800. 
In fuel Pirzeus tok 4000 tons and Vera Cruz 3600. Newport 
shipped 70,498 tons of coal, and 4400 fuel, the latter going to Vera 
Cruz. As regards coal, the River Plate was first on the list with 
13,000 tons, followed by Genoa with 8000. Swansea shipped 45,073 
tons of coal, Rouen, as usual, heading the list with 13,300 tons, 
despatched in fourteen steamers. Swansea also shipped 11,100 
tons of fuel in various directions. Port Talbot shipped 25,335 tons 
of coal, the River Plate taking 5000 tons; 1100 tons of coke were 
also shipped to Huelva, and 4800 tons fuel to Rio, 


Latest Cardiff Reports, 

Business continues easier, chietly on account of scarcity of 
tonnage. The Admiraity have contracted for, it is reported, 
overa million tons at prices ranging from 19s. to 20s. Freight 
market firm and tonnage scarce. 41,900 tons coal for Danish State 
Railways have been placed with Messrs. Pyman and with Messrs, 
Beynon. 


Weish Coal for America. 

It was stated on ’Change this week that a large quantity 
of Cardiff coal will be required for the American fleet. In some 
quarters 100,000 tons were named. ‘The total requirements by the 
navy are expected to total a quarter of a million, and it is thought 
that all, or nearly all, will be obtained from Welsh collieries. The 
coal may be despatched to various ports. 


Pitwood. 


The quantity of French and Portuguese wood imported into 
the South Wales ports during the past week totalled 20,000 tons ; 
prices are firm at 23s. 6d. to 24s,; 24». 6d. ordinary figures ex ship, 


Colliers Resuming Work. 


Although there are numbers of men still absent, the resump- 
tion of work is fairly good, and the payment up of arrears satis- 
factory by non-unionists. The Rhos men, after a brief strike, 
resumed work this week. 


Iron and Steel. 


Substantial rail orders are in hand, and a large bulk 
bas been despatched. The Great Western Railway is clearing 
quantities from Dowlais, and the Colonies are also figuring well. 
Sleepers continue in large demand. Cardiff shipped last week 
1200 tons of rails foreign. Substantial cargoes of pig iron have 
been received at Newport from Barrow and Hartington; small 
cargo only for Swansea. During the week Cardiff imported 21,000 
tons iron ore, Newport 13,000, Swansea 1600, and Port Talbot 
2000 tons. At Swansea the activity in the steel trade is marked, 
and the average ingot output a good one. At Llanelly complaints 
exist by steel manufacturers as to the price of coal; trade fairly 
good. Swansea Metal Exchange quotations :—Pig iron: Bessemer, 
mixed numbers, 75s. 3d.; Middlesbrough, 54s.; Scotch, 633. 6d.; 
Welsh hematite, 82s. 6d. Steel bars, £6. ails unchanged. Iron 
ore, Newport and Cardiff; 19s. to 19s. 6d. on basis of 50 per cent. 
iron, A cargo of manganese came from Calcutta to Wales this 
week for Pyle and Blaina works, which are being vigorously con- 
ducted. : 


Tin-plate. 

The latest Swansea report, Metal Exchange, is that aslight 
reduction has taken place in the price of tin-plates, on account of 
the reduction in tin, which is now £163 15s. Tin-plates, ordinary, 
are at 14s. 6d., up to I4s. 74d. Siemens. C.A. roofing sheets, 
£11 to £11 5:.; big sheets for galvanising, £11 10s.; finished 
black plates, £11 to £11 galvanised sheets, 24 g., 
£13 lis. 6d. to £14. Other quotations at Swansea were: 
—Copper, £64 103.; lead, £20 10s.; spelter, £21 17s. 64d.; 
silver, 31,,d. per‘oz. There is a good demand at works for home- 
rolled tin bars. In the district last week 104 tin-plate and sheet 
mills were busily employed. The shipments were limited to 31,882 
boxes ; receipt from works, 69,783 boxes; and present stocks are 
97,535 boxes. Theshipment of Swansea was 1500 tons black plates, 
Hamburg takirg 700; and 2800 tons of tin-plates were despatched, 
chiefly in small lots. Healthy condition of trade in all quarters. 


The Railway Men's Contest. 
There is not much fear of any degree of trouble on the 
Welsh railways—so runs the expression of an authority; and 
though discussions and contentions may continue, past experience 
justifies the impression that a strike is improbable. 


Extending the Railway Season. 

An effort is on foot to extend the railway season, which is 
generally from June to the end of September, until the end of 
October, the rainy season of June and July having militated 
greatly against the holidays. If this can be done, as regards 
Wales, it will be considered a boon, though the shortening of the 
days will be adverse. The express trains from Aberystwith to 
Cardiff leave the former place at 9.35 a.m., and give practically 
the day for the great population of the mineral districts at very 
reasonable figures, and with September ends the holiday of collier 
and ironworker. 


The Threatened Strike of Railwaymen and Stocks and 
Shares. 
Although there is a strong belief that no serious trouble 
will occur, yet at Cardiff offices I find that business in local rails is 
restricted until some decision is definitely known. As expressed 
by an authority, those who have money to invest are not inclined 
to purchase ordinary stock in the best paying lines until they know 
what will be the result of the ballot which the executive of the 
Amalgamated Society of Railway Servants is expected to take. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 11th. 

ORDERS for upwards of one million tons steel rails have been 
held up for some time awaitiog the adjustment of differences as 
to the composition and manufacture of rails. The differences have 
been the subject of discussion by a Joint Committee representing 
steel rail makers and users for two or three months. One solution 
offered by the makers, or one company, was to scatter the impuri- 
ties throughout the rail, but this was not acceptable to railroad 
men. Then, it is understood, the railmakers proposed to comply 
with the railroad specifications by furnishing rails at 33 dols. 
instead of 28 dols. This suggestion was not accepted. So the 
matter stands. The arrival of Judge Gary, the head of the 
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financial department of the U.S. Steel Corporation, to-day, warrants 
the belief that the entire matter will soon be adjusted. 

The structural and plate mills are hastening their deliveries, ang 
are clearing up orders as fast as possible in anticipation of much 
business later on, The gradual clearing up of the financial sky jg 
helping to restore confidence. There area good many enterprises 
hanging fire because of the recent financial flurry. The statement 
was made yesterday by a high authority that negotiations were 
now being re-opened for the financing of a number of important 
enterprises that would mean business for the steel mills. 

Healthy trade conditions exist in all western markets. Large 
crops are helping out. European calls for soft coal have been 
declined because of insuflicient mine labour, shortage of cars and 
evgines, and lack of ccean shipping facilities. Orders for 
30,000 tons of structural steel are now pending in this city, and 
more business is awaiting its turn. In view of these negotia- 
tions and the certainty of much more business to come, basi pig 
has developed activity and large purchases have been made at 
lower prices. 

Refined copper is steadily declining and demoralisation prevails, 
Buyers are holding back to see when prices will land. ‘Total ship. 
ments aboard since September Ist, 3289 tons. Lake is quote: to. 
day at 17-174, and electrolytic at 164-17. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


We are informed that Messrs, Norton and Gregory, Limited, 0 
Castle-lane, Buckingham-gate, 8.W., have acquired the business 
hitherto carried on by the Architects’ and Hagineers’ Supply 
Association, 4 and 5, Dean-street, High Holborn, W.C., whic! js 
now transferred to Messrs, Norton’s address. 

WE are informed that on and after the 30th inst. the London 
office address of the Western Electric Company will be Norfolk 
House, Victoria Embankment. Its Post-office telephone number 
wil] remain the same, but the National telephone number wil! be 
5349 Gerrard. 

WE are informed that Mr. IF. J. Rynd has resigned his position 
as manager of the South Wales office of the Electrical Company, 
Limited, of 121-125, Charing Cross-road, London, in order to join 
Mr. C P, Sparkes, of Moorgate-court, Moorgate-street, E.C., as 
assistant in his consulting business. 








THe Union Pacitric RAILROAD has-added another record test 
to a series it has been conducting with petrol motor cars. The 
latest achievement was a run of 570 miles, 40 min. faster than the 
regular train schedule time. The test was one not only of speed, 
but endurance. The Union Pacific has other cars ot the same 
type in daily use, and has under construction eighteen additional 
petrol motor cars. These will be usedin branch une traffic, experi- 
ments having, it is said, demonstrated the superior use of motor 
cars for this work over that of steam trains. 

ConTracts.—Messrs. Jchnson and Philips, Limited, of Charlton, 
state that amongst other orders received by the firm they have 
received one from the Grimsby Electricity Committee for the supply 
of cables for the next two years; and that also the directors of 
the Loch Leven Water and Electric Power Company have accepted 
the tender for the supply and erection of overhead transmission 
lines, including telephones, lighting, and traction, with aluminium 
cables. —The Gandy’s Belt Manufacturing Company, Limited, has 
received during this month orders for wide conveyor banding 
made of its ‘‘Gandy” belting for over 10,000ft. in widths from 
24in. to 42in. 

SUGAR MANUFACTURE IN ForMOsA.—Sugar cane in Formosa 
has been grown for many years by the Chinese, the canes being 
ground in mills situated up and down the Island, but principally 
in the South Formosan district. In most cases the mills, which 
are steam driven, are of very small dimensions and the processes 
of manufacture are crude. in a few cases, however, the plant em- 
ployed has been of fairly large dimensions and the processex 
modern. ‘The Japanese authorities have now decided that in order 
that the sugar cane growing industry may be progressive it is 
necessary that the manufacture should be carried on in modern 
factories grinding from 800 to 1000 tons of cane a day, and have, 
according\y, allotted in the cane growing districts a number of 
areas, and granted concessions toJapanese capitalists to erect in each 
a modern factory, to which the neighbouring cane growers must 
send their canes. This involves the abandonment to a considerable 
extent of the old Chinese mills, except in the remoter districts un- 
suitable for central factory scheme:, and the probabilities are that 
an otherwise promising tield for the introduction of small new mills 
will be filled up by the large number of idle miils purchasable at low 
prices. Ona few of the areasit has been decided to erect factories 
to deal with 800 short tons of cane a day, and, upon three 
or four others, factories to deal with 1000 short tons of cane per 
day. For one factory to handle 1000 long tons of care in 
twenty-two hours the Mirrlees Watson Company, Limited, bas 
received the contract. ‘I'he plant is of moderu type, and contains 
several interesting features. ‘The cranes will be brought by rail, 
tram, and buffalo cart to the mills, unloaded on to the 
carrier by a mechanical cane unloader, and passed through a 
multiple mill consisting of a 30in. by 84in. Mirrlees-Krajewski 
crusher and three 3din. by 8iin. three-roller mills. The crushing 
plant is driven by a 34in. by 60in. piston valve engine. Maceration 
water is applied to the megass upon the carriers between the mills. 
The megass from the last mill is elevated, conveyed, and delivered 
to four Babcock and Wilcox type water-tube boilers, each of 
5150 square feet heating surface. Special furnaces for burning the 
green megassare fitted to each boiler, and forced draught will beused 
to accelerate combustion. A fireproof megass firing stage is provided 
to minimise fire risks. The juice, leaving the mills, passes through a 
continuous strainer. It is then automatically weighed and dis- 
charged to liming tanks, where the correct quantity of lime is 
mixed with the juice, the whole being mechanically agitated. The 
juice leaving the liming tanks is then pumped through high-pressure 
heaters, and delivered to eight large subsicing tanks of special 
construction, being almost entirely clored so as to assist subsidence 
by eliminating local currents. The clear juice from the subsiders 
is decanted, and forced through four closed sand filters to the 
quadruple effet supply tanks. ‘These sand filters are fitted with a 
power-driven washing arrangement, so that the sand may be 
washed in a few minutes without removing it from the filterr, thus 
eliminating the loss of sand and reducing the loss of sweets to a 
minimum. By this special method of treating the juice the impuri- 
ties are removed, ensuring a bigh recovery of sugars of all grades. 
Aquadruple effet apparatus containing 14,000 square feet of heating 
surface is provided to concentrate the cane juice, with the 
usual pumps, barometric condenser, and high efficiency dry-air 

ump of the Mirrlees Watson Company’s well-known design. 

Inderneath the quadruple effet apparatus soda tanks are fixed, 
to economise the soda used when washing out the evaporating 
apparatus. Tree 12ft. vacuum pans — two of the coil type 
and one of a special calandria type —are provided to deal with 
the syrups. A barometric condenser and dry-air pump are pro- 
vided for dealing with the vapour from these pans. ‘I'he masse- 
cuite from the vacuum pans is struck out into twelve crystal- 
lisers, each of 6200 gallons capacity, with all the usual fittings. 
After treatment in the crystallisers, it is run to twelve 40in. 
water-driven centrifugals arranged to cure first and second 
sugars. The dry sugar from the centrifugals is elevated, and 
conveyed to two revolving dryers, so as to finish the sugar 10 
the best possible form for transportation. The water supply for 
the mill comes from a large natural reservoir adjacent to the 
mill site, which will be replenished as required from a river 
half a mile away. The factory, whilst drawing water for its own 
needs, will be able at the same time to irrigate a large plateau of 
good cane-growing ground hitherto uncultivated. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 
Iron and Steel in Silesia. 


THERE is little of interest to report concerning the iron 
trade in Silesia, for there is but a moderate business being done 
generally, and an abatement in demand is reported from many 
parts. Activity has been well maintained until now at all the 
principal establishments, but ironmasters are raturally anxious to 
-ecure fresh work before the old orders have been executed, and 

iotations are consequently inclined to weakness. Consumption 

much lower than in the early part of the year; the revival that 

is expected for autumn has not set in. Berlin dealers have 
ruised the prices for bars 0-50 p.t.. reducing at the same time the 
| rices for ail other sorts of iron 0-50 pt. 


Rheinland-Westphalia. 


Frem the iron and steel market fair accounts are given as 
rezards employment and demand, although the latter is less 
animated than in last quarter, and certainly much lower than was 
yvenerally expected, Consumers have been greatly disappointed 

sregards autumn trade, and a feeling of depression is gaining 
«round. A weakening tendency can be perceived in nearly every 
department, aud there is talk of official reductions in price of M. 5 
and M. 10 p.t. that will soon take place for bars and plates. An 
exceptionally gond activity exists at the locomotive and wagon- 
| uilding establishments, which can boast of being well provided 
vith work till far into next year. 


Mannesman Works in Roumania. 


The German-Austrian Mannesman Works, in connection 
with a Moravian estabiishment, are reported to intend building a 
large pipe foundry in Roumania. 


Coal in Germany. 


The business in all descrintio1sof fuel is uncommonly good, 
and there is reason to believe it will be even better when the autumn 
demand is in full swing. The scarcity in coal increases, and is 
hecoming quite a calamity in some districts. Consumption in 
house coal is far above supplies, the latter being comparatively 
limited, on account of the heavy purchases in house coal made pre- 
viously by the iron indnstries. Prices are decidedly good, and 
very stiff, and they are @xpected to continue high till next year. 
The market for coke is very firm, also briquettes are in an un- 
changed and favourable condition. 


Austria-Hungary. 

Since last week nothing of interest has taken place. 
Work generally is plentiful at most establishments, and confidence 
is expressed in a continuance of a steady trade. On the 10th 
inst. representatives of the Austrian and German Rail Convention 
have met representatives of Hungarian ironworks in Budapest, 
for the purpose of negotiating about the International Rail 
Convention, 


The French Iron Market. 


Makers of iron and steel are reported tc have sufficient 
orders to keep the works in full operation, but fresh inquiry has been 
rather disappointing in many trades, showing a decrease against 
previous weeks. Fuel of every description meets with ready 
demand ; supplies have been complained of as being slow and 
insufficient, and prices are stiff. The outlouk is regarded as 
encouraging, both for prices and demand. 


From the Belgian Iron Market. 


The fact that no further reductions in price have taken 
place during the past few weeks is causing satisfaction in indus- 
trial circles, and producers generally believe that they will 
do a slightly better trade in late autumn. The decrease in 
price during the first two weeks in August was, on an average, 
2-50f. p.t. Export quotations for bars, f.o.b. Antwerp, is 155f. p.t.; 
for steel bars, 157-50f. to 160f. p.t.; while the inland quotations are 
170f. to 172-50f. p.t. and 175f. to 177-50f. p.t. respectively. A 
limited amount of fresh work is coming in. Girders, though not 
in large demand, maintain 148-70f. p.t. for export, and 167-50f. p.t. 
for home demand ; some plate orders have been booked at 165f. p.t., 
and mills that are specially well off for work have been able 
to realise 167-50f. pt. The construction shops are expecting 
further heavy orders from the State Railways. A rise, both in con- 
sumption and inquiry, is reported from the Belgian coal market. 
The tone all round is healthy and exceedingly firm, and coalowners 
will have no difficulty in carrying the advance of 2f. p.t., which is 
to come into force with the beginning of next month. Coke and 
artificial coal are likewise firm in price and in very goed demand. 


Russian Locomotive Orders. 

According to the Petersburg Gazettr, the Russian Minister 
of Communication is going to grant orders for 450 express loco- 
motives, 360 goods train locomotives of modern types, 11,500 load 
cars, and a number of passenger cars to the different shops. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer Commanders.—J. Richardson and A. Whitmarsh to 
the Vernon and Excellent, for T. and G. courses ; and E. Chisman 
to the Forward, on completing. 

Engineer Lieutenants.—T. H. F.“Dampier-Child, H. Little, W. 
Hi. Willmore, W. V. Benoy, W. E. Carter. A. D. Worth, W. J. 
Michell, and A. S, Wise, all lent; T. W. Cleave and F. J. 
Charlton to the Vernon and Excellent, additional, for T. and G. 
courses; S. Brown to the Forward, on completing; and J. C. 
Jenkins to the Dominion. 

_Engineer Sub-Lieutenants.—W. A. Carlisle, E. G. Sanders, H. 

. N. Simes, J. D. Sturrock, and R. H. M. Bury to the Vernon 
and Excellent, additional, lent for T. and G. courses; C. H. J 
Parkis to the Glory, on completing ; and T, E. Aitkenhead to th« 
Excellent, for the Grafton. 











LARGE HEATING PLANT FOR JAPANESE STEEL Works.—The 
above works have recently placed an order with Messrs. Davidson 
and Co., of Belfast, for the complete heating plant to be erected 
in the new steel works now in course of construction in the north 
of Japan, The plant, one of the largest of its kind as yet supplied 
to Japan, includes ten separate heater sets, which are to provide 
heat for two large machine shops, measuring 600ft. by 130ft., 
and 650ft. by 168ft. respectively. Each set comprises a large 
Sirocco multitubular air heater, and an electrically-driven centri- 
fugal fan. The air heater consists of a central furnace, from 
which the products of combustion are led through a series of 
tubes arranged horizontally on either side of same. The current 
of fresh air passes round the outside of the tubes, and there is no 
possibility of it becoming vitiated by coming into contact with the 
‘lue gases, Owing to the long distance the products of combustion 
have to travel before they reach the chimney, almostall the heat which 
can be obtained from the fuel is usefully applied in warming the 
“urcurrent, which, it is claimed, makes it possible for these heaters 
to warm a large volume of air with an exceedingly low fuel con- 
sumption. Attached to the heater is an electrically-driven 
“Iroceo centrifugal cased fan, which draws the air through the 
heater, and discharges it, warmed to a suitable degree, into the 
building. With the system of heating which will be adopted in 


BRITISH PATENT SPECIFICATIONS, 
Selected and Abridged by JAMES D. ROOTS, M.I.Mech. E. 


When an i tion is ted from abroad the name and address 0) 
the Communicator is printed in italics. 

When the abridgment is not illustrated the ification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the p of the ypl 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 

















INTERNAL COMBUSTION ENGINES. 


19,539. September 1st, 1903.—-IMPROVEMENTS IN GAS ENGINES, 
The Southwark Foundry and Machine Company, 430, Washing- 
tou-avenue, Philadelphia, Pennsyleania, U.S.A. 

This invention relates to gas engines and particularly to valve 
gears thereof, having for its object to simplify and make more 
accessible the valves and valve-actuative :nechanism of such 
engiaes. There are 23 figures. Fig. 4 is a cross-sectional view. 
The casing K is formed with an air admission chamber K!, and 
gas admission chamber K?, and has fitted into it the seat portion 
K*, provided with seats as indicated at K4 and K*. The portion K 
of the casing is situated on a separate portion K®, which fits in the 
admission port of the engine, and is formed with a valve seat K7 at 
its bottom. K* indicates the cover of the casing through which 
extends the sleeve valve stem L, having secured to it the valve 
portions, one, L'!, adapted to seat itself on the seat K5, and the 
other, L?, being a cylinder valve adapted to close the port K4, 
Through the sleeve stem L extends the valve rod M, supporting at 
its end the valve M!, which is adapted to seat itself on the seat K’. 
The stem M is secured to one end of the lever N, pivoted on one 
of the standards B?, the opposite end of the lever being connected 
through the angular heads N!, with one of the valve-actuating 
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rods, N2, which in turn is coupled to one of the series of valve- 

actuating levers F!. The angular heads N! are adapted to enable 

the rods N2 to be coupled, so as to be actuated either by one of 

the inside or the outside line of reciprocating cams. N* indicates a 

grooved segment secured on the inner arm of the lever N. Lever 

arms are coupled to the tops of the sleeves L, and pivoted on 
shafts 01, the squared ends of which move in slots B® of the 
standards B2, The levers are connected by links O? with slides 

0% moving in the slotted segment N*, and are connected by links 

O04 and lever arms 0° with a longitudinally running rod 0® sup- 

ported in the standards B? and coupled to be actuated by a 

governor. The exhaust valve casings are made up of portions P, 

which have circular openings P! and P? at top and bottom, both 

larger than the largest diameter of the exhaust valve. P* indicates 

a water-cooled cylinder fitting in the opening P!, and P+ indicates 

a water-cooled seat fitting in the opening P? and extending below 

the seat in cylindrical form, passing through a stuffing-box P* into 

the exhaust pipe P5. Q indicates the water-cooled exhaust valve 

having a cylindrical portion Q!, which fits in the cylinder P* 

adapted to seat itself on the seat P4. These valves are coupled 

through rods R which extend up through the slide guides E 

between the two slides H H, and are coupled through pins R} 

extending alternately inward and outward with one of the cam- 

actuated levers G!.— August 21st, 1907. 

24,837. November 5th, 1906.—IMPROVEMENTS IN GOVERNORS, 
Edward (, Blackstone, Frank Carter, and Evershed Carter, 
all of Rutland Ironworks, Stamford, Lincolnshire. 

This invention relates to governors chiefly designed for use in 

connection with multi-cylinder explosion or internal combustion 
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Fig.2. 


engines, but also applicable for use upon single-cylinder engines. 
There are two figures. Fig. 2 is a plan showing the governor 
linde 


a shaft upon which the governor is mounted, and b is the cam ring 
carried thereon, and pivotally mounted on the pin c, which passes 
diametrically through the ring and through the shaft, the hole in 
the ring through which the shaft passes being enlarged so as to 
permit of the angle of the ring relatively with the shaft being 
varied ; d, d are weights attached to, or formed upon, the ring /, _ 
and which. under centrifugal action, will move outwards and su 
alter the angle of the car ring relatively with the shaft ; ¢, e are 
springs which are arranged between the shaft a and the governor 
and which tend to normally retain the weights d, d in the position 
in which they lie upon the shaft, but which, when a certain limit of 
speed is exceeded, will be extended under the centrifugal action. 

In practice the springs ¢ are at one end connected to a bar f 
adapted to slide in a groove or channel in the shaft and connecte:! 

to a collarg, by means of which the position of the bar may be 
varied for altering the tension of the springs and so regulating the 
speed at which the governor will commence to operate; / isa 
groove formed in the ring, into which the end of a lever /, 

connected to the part to be operated, extends. ‘T'wo levers ‘, are 
arranged in connection with the cam, the levers having the er di: 

which engage with the cam provided with spherical rollers j, for 
operating the valves of a four-cylinder engine. When the shaft «, 
is running at a normal speed, the cam ring / will have an angular 
position relatively with the shaft, so that, as the shaft rotates, a 
maximum amount of oscillation will be imparted to the levers ‘. 

When the speed reaches a point at which the centrifugal action of 
the weights d, d is sufficient to extend the springs ¢, the cam ring 
b, under the action of the weights, will be moved until, when a 
maximum speed is reached, the cam groove /. will be in a position 
at right angles to the shaft a, so that no movement will be 
imparted to the levers 7.—A ugust 21st, 1907. 


342n. January 5th, 1907.—A ComBINED INTERNAL COMBUSTION 
ENGINE AND AMMONIA OR EQUIVALENT ENGINE, Messrs. 
Clarke, Chapman and Co., Limited, and John Robson, both of 
Victoria Works, Gateshead, Durham. 

This invention relates to a combined internal combustion engine 
and ammonia engine. There are three figures. Fig. 1 is a 
sectional elevation of the combined engines ; 57 is the gas engine 
cylinder, and 58 its piston-rod ; 59 isa trunk having two diameters, 
each provided with piston rings, the smaller piston working in 
cylinder 57 and the larger in chamber 60 below 57; 55 
designates an automatic valve controlling the inlet to the 
cylinder and having an inlet; 64 are stuffing-boxes; 65 is a 
stuffing-box projection in cylinder 57; 66 is a pipe from the 
chamber 60 to an automatic valve 67 at the top end of the cylinder 
57 ; 68 is an automatic valve in communication with the crank 
chamber 63. Pipes lead from the chamber 63 to automatic valves 
70. Passages lead from the valves 70 to the cylinder 57 ; 72 shows 
the exhaust ports and 73 other exhaust pipes, which may connect 
with an ammonia or like generator ; 74 is a water jacket ; 75is the 
fly-wheel on the shaft 61; 76 is the cylinder of! the ammonia 
vapour engine, with the piston and the stuffing-box 78 therefor; 79 
is its piston valve, with a valve rod, 81 the slide rod connected to 
the link motion 82, 83 is the link connecting the rod 80 to the rod 
81, and 85 is the valve’@ffést ; 88 is the jacket-of the cylinder 76 ; 
89 is a chamber between the ammonia engine and the gas engine ; 
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90 is the pipe from the chamber 89 to lubricate the rod 80; 91 is 
the exhaust from the cylinder 76 ; 121 and 122 are pipes communi- 
cating with the top and bottom of the water jacket 74 respectively ; 
146 is a stop valve communicating with the valve chest 85. and 150 
is a door for access to the chamber 89. The cycle is as fellows :— 
The bottom end of the trunk 59 is of a flanged shape, the 
flange being fitted with piston rings and working into and 
forming an annular chamber 60. On the downward stroke 
of the piston a vacuum is created in this chamber, which 
lifts the automatic valve 55 and draws gas in through the 
inlet to charge the chamber with combustible gas. On the return 
stroke this gas will be compressed and passed up through the pipe 
66 to the automatic valve 67, and delivered into the combustion 
space at the end of the cylinder 57. When the piston 59 is at the 
top of the stroke, air will have been drawn into the crank chamber 
63 through the automatic valve 68, which air becomes compressed 
when the crank is on the bottom centre, considerable pressure 
being raised in the crank chamber 63. This air pressure is passed 
up through the four pipes opening the automatic valves 70 and 
passing into the cylinder 57, sweeping out all the burnt gases of 
the previous explosion by the exhaust ports 72, when uncovered 
by the piston, into the exhaust pipe 73. The cylinder 57 will now 
contain pure air at or about atmospheric pressure, and on the 
upward stroke of the engine the charge contained in the annulus 
60 will be forced into the cylinder, striking against the stuffing-box 
projection 65, which will enable it the better to mix with the air, 
the two charges, viz., that contained in the cylinder 57 and that 
from the annulus 60 will become mixed, and be fired by any suit- 
able means to produce power for the next down stroke of the 
piston. It may be necessary to admit through the valve 55 into 
the pump or annular space 60 a small quantity of air to ensure the 
firing of the gas. 74 is the water-jacket of the internal combustion 
engine, which also surrounds the stuffing-box 65. -When working 
with ammonia in combination, this water-jacket will be filled with 
ammonia in solution with water. The cylinder 76 is arranged to 
work in tandem with the gas engine cylinder 57, the piston-rod 
58 passing through the stuffing-boxes 65 and 78. The ammonia 
engine may be actuated with a piston valve. As shown, the valve 
gear used is of the well-known link-motion type ; the links can be 
worked by a weigh-bar passing ‘along the back of the engine, 
having a lever with suitable notch plate for linking up: and 
changing the cut-off when necessary. The reversing lever of the 
link-motion valve gear also controls the gas supply to the. gas 
engine. Assuming that the engine be running at full power and 
the cut-off in the ammonia cylinder be at half stroke, to slow 








these works no duct work will be required. 





arranged for operating the valves of the four-cy r engine ; « is 
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down it would be necessary first to gradually cut the gas engine 
out of action. The first notch in the plate would probanly reduce 
the explosive charge to about three-quarters of the full power 
charge, the next would be to half, and then to quarter, lessening 
the amount of combustible gas drawn into the annulus 60, which 
charges the cylinder 57. The combined engines, as described, 
are reversible, the gas engine valves being so arranged that the 
engine will run in whatever direction the crank may be placed, 
and the ammonia engine being connected by the link motion will 
therefore control the gas engine. Such an arrangement will be 
necessary for driving vessels, or whenever reversing engines are 
required.— 1 wgust 21st, 1907. 


WIRELESS TELEGRAPHY. 


28,602. December 14th, 1905.—IMPROVEMENTS RELATING TO WIRE™ 
LESS TELEGRAPHY AND TELEPHONY, Valdemar Poulsen, 22, 
St. Blichersvej, Frederiksberg, Copenhagen, Denmark. — Date 
under International Convention, December 15th, 1905. 

This invention relates to a device for use in wireless telegraphy 
for signalling by means of electric waves. Signalling is usually 
effected either by causing the generator arranged at the transmit- 
ting station alternately to produce and cease producing electric 
vibrations, or by changing the intensity of these vibrations. Now, 
in this invention the intensity of the electric vibration is changed 
by varying the conditions of the hydrogenous atmosphere in which 
the electric discharge takes place, and which may be any gas or 
mixture of gases in which hydrogen or any hydrogen compound is 
contained, such as illuminating gas, hydrogen, or vapours of any 
liquid hydrogen compound. In the drawing is shown an arrange- 
ment by means of which this object may be obtained by using a 
generator of the kind mentioned in British Patent 15,599,03. a 
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and / indicate leads for the supply current, d is a self-induction 
coil, ean electric arc, f the self-induction of the vibration circuit, 
and cacondenser. The arc e¢ is situated in the hydrogenous air 
flowing from the pipe g. Ordinary illuminating gas may be used, 
supplied through a rubber connection 4. If the latter be inter- 
mittently squeezed together by means of an operating key, or if 
the gas be turned off in any other manner by means of a stop cock 
or valve, signals may be produced in this manner, inasmuch as the 
system will cease sending out vibrations if the supply of hydro- 
genous air ceases. The pipe g may, if desired, be moved in a suit- 
able manner so that the arc is alternately situated in and outside 
the outflowing hydrogenous air. Changes in the supply of hydro- 
genous air may be produced by moving a perforated strip across 
an opening in the channel through which gas is flowing, the per- 
foration employed serving for signalling. Analogously with what 
is known in ordinary wire telegraphy, a speed of telegraphy may 
thus beobtained. Variations of the intensity of the vibrations may 
also be produced by changing the quantity of hydrogen in the 
atmosphere surrounding the are.—A wgvst 21s/, 1907. 





ORDNANCE. 


26,948. November 27th, 1906.— IMPROVEMENTS IN LOADING 
DERRICKS FOR BREECH-LOADING GcNs, Arthur T. Dawson 
and George T. Buckman, both of Vickers, Sons and Maxim, 
Limited, 32, Victoria-street, Westminster. 

This invention relates to loading derricks or cranes for breech- 
loading guris, especially howitzers and other field guns intended to 
fire at high angles of elevation. There are four figures. Fig. 1 is 
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aside elevation. A is the crane post, B is the jib, C the shot 
tray, D the wire rope, and E the crab, The crane post A is suit- 
ably formed at its lower end to fit into the socket F with a capa- 
bility of angular movement therein, the rocket forming part of a 
bragket Fi, which js riveted or atherwise fixed to the trail, The 
wpper end of the prane post je provided with @ pniley a, over 


which passes the wire rope from the crab E. The lower end of the 
jib Bis hinged at 4 to the crane post at a point just above the 
socket F, and the slot tray C is suspended from the upper or outer 
end of the jib B by means of a swivelling joint c. The jib may be 
raised or lowered about its hinge by means of the wire rope D, 
which is attached to the jib at a point }! near its outer end. The 
crab Eis attached to the crane post A in a convenient position to be 
actuated byits crank handle. The crab consists of a sleeve loosely 
surrounding the shaft of the crank handle, the sleeve being fur- 
nished at its outer end with a ratchet wheel - and at its inner end 
with a toothed pinion. Loosely mounted on the sleeve is a drum, 
around which the rope D is wound, the drum being made conical 
to compensate for the variation in the pull on the rope caused by 
the gradual approach of the slot tray towards the crane post whilst 
it is being lifted. The conical drum is furnished with a toothed 
wheel, which gears with a toothed pinion forming pa-* ~<a sleeve 
having at its opposite end a toothed wheel that ge. _-ith the 
toothed pinion on the sleeve. ‘The sleeve carrying the toothed 
wheels is loosely mounted on an axle secured to the casing or frame 
of the crab. These toothed wheels operate as speed-reducing gear, 
so that the power exerted by the crab is increased. The shaft of 
the crank handle is made hollow to receive a longitudinally sliding 
rod, whose outer end is connected with the inner end of a lever 
pivoted to the crank handle.—A wgust 21st, 1907. 


MISCELLANEOUS. 


August 10th, 1906.—IMPROVEMENTS IN APPARATUS FOR 


18,014. 
Aloys Meyer und Edouard 


COOLING AND WASHING GASES, 
Hasert, Dudelange, Luxembourg. 
Hitherto, for the purpose of cooling and washing blast-furnace 
gases for their employment as heating or motive power gases, two 
types of cooling and washing apparatus have generally been 
utilised. The apparatus most generally employed are cooling or 
washing towers, with hurdles or gratings, in which the gas to be 
cooled passes upwards through a vertical cylindrical vessel, whilst 
a finely divided stream of water circulates in the apparatus in the 
opposite direction, and absorbs a large part of the heat of the gas. 
This invention has further reference to another type of apparatus, 
in which the usual defects are overcome. In this type of apparatus 
the rotary members do not enter the water, but are sprayed with 
water from suitable pipes arranged between them, and the parti- 
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tions referred to in the aforementioned type are dispensed with. 

There are two figures. Fig. 2 shows the apparatus in longitudinal 

and vertical cross-section ; « is a cylindrical vessel placed horizon- 

tally, and provided on its under side with funnels for discharging 
the mud by means of the slides g when required. A horizontal 
rotating shaft } is arranged in the vessel a, and passes through 
stuffing-boxes in the centre of the end walls of the vessel. Discs 
or sieves c of perforated sheet metal or wire gauze are secured on 
the shaft, and rotate along with it. The cooling and washing 
water is supplied by two pipes A, i, extending longitudinally on the 
outer surface of the cylindrical vessel a. Two series ot perforated 
branch pipes /, f are applied to the pipes/, 4, entering through the 
cylindrical jacket of the vessel a, and extending between the sieves 
or disesc. The gases enter by the pipe 7 at one end of the appa- 
ratus and escape by the pipe / at the other end. The spent water, 
the level of which may be kept as shown, escapes by an overtilow or 

syphon ¢.— August 21st, 1907. 

25,097. November 7th, 1906.—-IMPROVEMENTS IN AND RELATING 
TO TUBULAR AIR HEATERS, CONDENSERS, AND THE LIKE, 
Montague H. Smith, Queen’s Park Works, Lonsdale-road, 
Kilburn. 

This invention relates to tubular air heaters, condensers, and 
other tubular apparatus, wherein a finid circulated through the 
tubes is intended to exert a thermal effect upon the medium by 
which the tubes are surrounded. The principal object of the 
invention is to improve the efficiency of apparatus of aknown type 
wherein a series of inverted tubes connects supply and exhaust 
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chambers, which are constituted by a hollow mounting divided 
longitudinally by a partition, the two chambers or conduits being 
in communication at one end with entrance and exit chambers 
constituted by partitioning off a space inadrum. There are four 
figures. Fig. { is a side elevation, partly in section, of a con- 


denser or air heater. Fig. 2 isa sectional plan of Fig. 1. The 
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apparatus comprises the known drum a, entrance chamber b, exit 
chamber ¢, supply chamber ¢ leading from the chamber hi, exhaust 
chamber «4 leading into the exit chamber 0, and the inverted 
V-tubes f.. The chambers or conduits q ¢ are constituted by a 
hollow mounting g, divided from end to end by the partition A. 





A tube} is placed within the supply chamber d, the open end of 


the tube or apertures in the tube j being situated ata point remote 
from the entrance end of the supply chamber ; this pipe leads into 
the exit chamberc. Any liquid condensed in or falling into the 
sopply chamber will pass towards the end remote from the inlet, 
snd will be driven thence into the chamber ¢ through the pipe ; 
with but little loss of fresh steam, and without impeding er bein 
impeded by the normal flow of steam into the supply chamber 
inlet. The condensed steam being led through the pipe j is thus 
taken out of the general stream and any possibility of water 
hammer is avoided. In addition to the pipe ) a pipe / may lead 
from the entrance chamber to a point near to the extremity of the 
chamber ¢, thus ensuring always a supply of steam at the end, 
even should there be an obstruction in the chamber d. In like 
manner a pipe 7may extend from the exit chamber to a point nea: 
to the extremity’of the chamber ¢, ensuring g a withdrawal fron) 
that end in spite of any intermediate obstruction in the chamber ,. 
Another improvement is the provision in the line of flow of steam 
introduced by the steam pipe m, of a bafile plate 2, against which 
the steam impinges just before it passes the inlet opening to suppl; 
chamber ¢/.-—A ugust 21st, 1907. 


29,635. December 29th, 1906.—IMPROVEMENTS IN Bascuii 
BuripGeEs, Soseph B. Strauss, 204, Dearborir-stive t,Ch cago, U.S.A. 
—Date under International Convention, February 19th, 1906. 

This invention relates to bascule bridges of the type wherein the 
bridge counterweight and the operating mechanism are al! 
beneath the roadway. There are eight figures. Fig. 1 isa sid: 

elevation in part section. A main span A coriprising trusses A! j 

mounted upon trunnions, or projecting pins, which work in bear 

ings in the supporting posts C, the trusses passing in between th: 
supporting posts. By this arrangement it will be seen that th. 
supporting posts are symmetrically disposed with relation to th: 
trunnions. There is also a suitable bracing for the posts, The 
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Fig.l 


Hoor of the main span does not extend all the way along the main 
span, but stops at the point at one side of the trunnions. The 
rest of the floor E back to the abutment wall is fixed. The counter 
weight F is located beneath the roadway floor K. It consists of 
cross girders F! and longitudinal girders, having a floor and carry 
ing the counterweight of any suitable kind. At each side of the 
counterweight there is a counterweight pin F? cantilevered in the 
cross girders and projecting beyond the counterweight box into 
bearings in the trusses. By this construction the counterweight is, 
as it were, concentrated at the points where the pins are connected 
to the girders, and is free to move with relation to the girders, so 
that the counterweight can keep its horizontal position. The 
counterweight pin and the trunnion of the main span are in line 
with the centre of gravity of the main span, Thecentre of gravity 
is diagrammatically represented at C!. The counterweight is cut 
away so as to receive the cross beams or stringers E! of the road- 
way floor when the bridge is down, so that there would be no inter 
ference hetween the roadway floor and the counterweight. —A wgust 
21st, 1907. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-ofice Official Gazette. 


863,577. Barometric ConpENser, H. D, Bavagwanath, Chicago. 
Wt,—Kiled Mau 11th, 1906. 
The last of seven claims runs as follows:—-In a condenser, the 
combination of a casing divided into upper and lower chambers, 
and haviog steam and water inlet connections opening into the 
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upper chamber, said steam inlet connection being vertically 
adjustable, a funnel leading from the upper chamber into the 
lower chamber, said funnel receiving steam and water from sail 
inlets, and having its lower part extended to form an elongated 
contracted ejector throat, an air-exhaust connection leading out of 
the upper part of the lower chamber, and a barometric outlet pipe 
leading out of the lower part of said chamber. 








Accorpine to statistics just published by Lloyd's 
Register, the merchant fleets of the globe now total 39, 138,000 tons. 
Of this huge total, no less than 33,969,000 tons represent steam 
shipping, and 17,001,000 tons of it is under the British flag. All 
the principal maritime countries hive added to their merchant 





navies except Spain, ‘the increase in the case of France |: 
nominal, : 








Sept, 27, 1907 


THE ENGINEER 





305 








£ 


CONTINUOUS GIRDERS. 
(From a Correspondent.) 

AurHouGH the practice of erecting continuous girders 
over bridges consisting of more than one span has been 
aliost entirely. dropped on account of the uncertainty 
which must arise owing to unequal settlement of the 
piers, yet in some special cases they are still used, and in 
the process of strengthening existing bridges, sometimes 
the girders are supported at an intermediate point or 
points, thus converting them into continuous girders. 

A type of railway overbridge which has been adopted 
not only on account of the shallow construction it affords, 
but also because of the opportunity it gives for laying 
pipes over the bridge, is a cage in point. 

‘rom the two main girders under or forming the 
parapets of the bridge is slung a cross girder which lies 
over the 6ft., and occupies the space between the mini- 
mum structure gauges for the two lines. This cross 
girder serves as an intermediate support for the trough 
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Fig. 1 
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flooring or girders which run from one to the other 
abutment. 

\n elevation of this type of bridge is shown in Fig. 1, 
and a cross section in Fig. 2, and from the latter it will 
be seen that no additional depth of construction is neces- 
sary for laying pipes, as is the case in the more common 
type of bridge in which the floor girders are built across 
the main girders. 

In such a bridge the floor girders consist of continuous 
girders, with the additional complication that the inter- 
mediate support varies in height according to the deflec- 
tion of the main girders, and the calculations which 
determine the design of a bridge of this type are not 
without interest. 

The moving load has been taken at 2 cwt. per square 
foot, distributed uniformly over the bridge. Taking into 
consideration the tendency of the jack arch floor to dis- 
tribute any concentrated load over several of the floor 




















Fig. 2 


girders, and also the fact that all the floor girders are rigidly 
connected together at the centre, this should be suffi- 
cient to cover the load from a heavy motor wagon or 
from an ordinary traction engine. 

In Fig. 3 the parabola represents the bending moment 
diagram for one of the floor girders over the whole span 
loaded with its own load plus 2 cwt. per square foot, 
while the triangle A BC represents the bending moment 
diagram due to the reaction from the central cross girder. 
Hence the net bending moment diagram is shown by 
the hatched area, and to obtain the most economical 
arrangement, it is desirable to have such a reaction at the 
cross girder as will make the bending moment over the 
support equal to the maximum bending moment in either 
span, 

The value of this reaction in terms of the load on the 
whole span is determined as follows :— 

First to find the distance z, Fig. 3, in terms of y. 








Fig. 3 


Since the ordinate F G of the parabola coincides with 
that of the triangle, 


s(L-2) (Lee) _() 
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The maximum bending moment in the span will occur 


or 


Since this is to be equal to the bending moment over 
the support y, 
(y — hp 
4h 
y—bhy+hH=0 
y= (B— ysh 17h 
Therefore if P be the reaction from the cross girder, and 
w the load per foot on the floor girder, 
Pt -f-Siaet 
4 8 
or P = ‘585 wl 
In the case in point the square span of. the bridge is 
26ft., and the angle of skew 60 deg. The clear span on 
the skew is 26 + sin 60 deg. = 30ft., and allowing 1°6” 
for each bearing, the span of the floor girders between 
centres of bearings is 31°5ft. 
The load on one of the floor girders over the whole 
span is as follows :— 


Yo 


Dead load— Tons 
Girder (assumed) = 6 

Jack arch, 31°5 x 4°0 xX *45cwth. = 2°9 
Concrete, 31°5 x 4:0 x 1:2cwt. = 7°6 
Metalling, 31°5 x 4:0 x ‘7iewt. = 4°6 

15°7 

Moving load, 31°5 x 4:0 x 2 ewt. = 12°6 
28°35 

Maximum bending moment = ‘17 x 28°3 x 31°5 + 8 
= 19 ft.-tons, 


Working to a stress of 5 tons per square inch, a beam 
is required having a section modulus of 19 x 12 +5 
= 45°6 inch units. 

From the tables of British standard beams it will be 
seen that the lightest section having a section modulus 
not less than this value is the 12” x 6” x 44 ]b., with a 
section modulus of 52°55 inch units. With a beam of this 


section the stress is 19 x 12 + 52°55 = 4°34 tons per 
sq. in. 

The load on the cross girder from each of the three 
centre floor girders is ‘585 x 28°3 = 16°6 tons, and 


from each of the outer floor girders, approximately 
B*l 16-6 = 128 tons. 
4°0 

It now remains to design a cross girder which will 
sustain these reactions with little deflection, and the 
main girders, which loaded at the centre with these re- 
actions will deflect the desired amount. 

The depth available for the cross girder, it will be seen 
from Fig. 2, is 2ft. 6in., with a width of flange not ex- 
ceeding 12in. The web, therefore, may be 2ft. 

The span of the cross girder between centres of main 
girders is 21°5 + sin 60 deg. = 24°7ft., and the spacing 
of the loads 4 ~~ sin 60 deg. = 4°6ft. 

Weight of cross girder (assumed) 2°5 tons. 

Stress at centre 





16°6 x 24°7 2 x 16°6 x 7°75 x 12°35 
4x20 ~ xi 
re 2 x 12°8 x 3°15 x 12°35 | 2°5 K 24-7 
24°7 x 2°0 8 x 2°U 
= 140°2 tons. 
Area required in the flange 140°2 + 5 = 28 square 
inches, such as 
(2) angles 5in. x Jin. — two lin. holes = 4°0 
(5) plates 12in. x 4in. — two lin. holes = 25-0 
29°0 
Stress in bottom flange = 140°2 + 29 = 4°84 tons 


per square inch. 

The maximum shear is 12°8 + 14 x 16°6+4 x 2°5 
= 39°0 tons = 39 + 24 = 1°62 tons per inch of web 
depth. 

With a tin. web, jin. rivets, pitched 3in. at the ends, 
the stresses will be 4 tons shear on the rivets, and 11 tons 
bearing pressure. 

The plates being stepped off in accordance with the 
bending moment diagram, the girder will approximately 
be of uniform strength, and in ¢eflecting will bend into 
the are of a circle, and the deflection will be approxi- 
mately equal] to (bendingmoment x span?) + (8 x modu- 
lus of elasticity x moment of inertia), or inserting the 
values of the bending moment and moment of inertia at 
the centre :— 

Deflection = |280°4 12 
x 18,840 x 12,730) = -2lin. 

This will be the deflection under the centre floor girder, 
and that under the adjoining floor girders will be :21 

- ‘21 x 4°6? + 12°35" = -:18in., while under the oute 
floor girders the deflection will be -21 — -21 x 9-2 
- 12°35? = -O9in. 

To counteract these deflections it will be necessary in 

erecting the floor girders to set the several bedstones 
lower by these amounts than their bearing on the cross 
girder before the latter receives its load, so that when the 
load comes on the bridge the condition of each floor girder 
will be similar to that described. 
The load which each main girder will have to carry at 
its centre is equal to 4 x 2°5 + 12°8 + 3 x 16°6 
= 39°0 tons. And the deflection which it is necessary 
that this load should produce is as follows :— 

Downward deflection of floor girder due to the total 
load acting on the whole span 

ee * 28°3 x (81°5 x 12)8 

384 © 815°3 x 18,840 
Upward deflection of floor girder due to reaction of 
cross girder 


(24°7 x 12)?} + [8 


= 4°56in. 





nidway between A and F, and is equal to— 


x {! l\ (3 ra\8\ | 
seal pe de de t+) | 
7 (y = i) (- 2) 4 aa) re | 


org i 16°6 x (31°5 x 12) 


=. cen Mnitaht ice Ee . == 4°28in. 
48 815°3 &. 13,840 
Net downward deflection = ‘28in. 
Of the 39 tons load, 17°3 is moving load calculated at 


2 cwt. per square foot, and as the maximum load from a 


stress in the main girder may be increased to 6 tons per 
square inch. 

The span of the main girders between centres of bear- 
ings is 34ft. Andif I is the moment of inertia of a section 
of the girder at the centre, and D the overall depth, 

39 x 84x 12 _ 1x6 
4 fey 1° % 

39 x (34 x 12)* __ 
1 x 18,840 


Bending moment at centre = 
i ee 
48 * 
These two equations determine 
I = 14,240 inch units. 
D = 43in. 

The shear, which is practically uniform throughout the 
girder, is rather less than a ton per inch of depth, and 
will require a }in. web with jin. rivets, 4in. pitch. The 
width of the flange plates is 1ft. 6in., and if ¢ be the over- 
all thickness of each flange, including half the horizontal 
tables of the angles, since these are only half the width of 
the flange, 

Approximately ;4, x 18 x 43° — J; « 17°5 x (48 —2t)® 
14,240, 

or ¢ = ‘Tin. 
That is, deducting }in.—half the thickness of the angle— 
one tin, flange plate will be sufficient. 

On checking the moment of inertia of this section, 
leaving out two jin. holes in the bottom flange, it is 
found to be 14,300, which is sufficiently near. 

A similar construction has been used to strengthen 
overbridges found to be below the standard of strength 
necessary for modern requirements, the part added being 
the outer main girders and the cross girder, the original 
structure taking the place of the floor girders referred to 
in the previous description. 

The calculations are then somewhat different, the 
following being an example :— 

The original construction consisted of wrought iron 
longitudinal girders and jack arches. 

Strength of the existing girders for a moving load of 
1} cwt. per square foot. 

Span 27ft. 

Depth between centres of gravity of flanges 1°43ft. 

Net area of bottom flange— 


(2) Angles 3in. x 3in. x jin. — (2) jin. 


and deflection at centre = 28. 





holes = 3°56 sq. in 
(1) Plate 15in. by Zin. — (4) jin. holes =4°31 , 
vic Se 
Dead load— Tons. 
Girder — ee i 
Jack arch 27 x 5 x ‘9 ewt. = 6°1 
Concrete 27 x 5 x ‘7 cwh. = 4°7 
Metalling 27 x 5 x 1 cwt. = 6°8 
18°6 
Moving load 27 x 5 x 1} ewt. = 10°1 
28°7 
Stress at centre due to dead load— 
18°6 X 27 ‘ 
—eieieecmaeey? ae ee le 
8x1 — 


Stress at centre due to total load— 
92°7 yv OF 
261 X 27 _ 67-7 tone. 

Allowable stress in wrought iron 5 tons per square inch. 

Total allowable stress in flange 7°87 x 5 = 39°4 tons. 

Stress of an opposite nature which must be put into 





flange of girder to reduce maximum of 67°7 tons to the 
allowable maximum of 39°4 tons (see Fig. 4) = 31-2 tons. 

The reaction R from the cross girder which will cause 
R x 27 


== 92-2 , 
ix ta tons 


this stress is obtained from 


Therefore— R = 6°6 tons. 
Theoretical deflection of existing girders due to dead 
5 18°6 x G7 x TG)? _ . jen. 
er 384 13,000 x 1480 al 
due to moving load— 
5, WA OE IM aay 
384 13,000 x 1480 
Deflection to be taken out— 
1 66 x (27 x 12)° _ ogy 
48 “13,000 x 1480 is 


where 13,000 is an average value for the modulus of 
elasticity of wrought iron in tons per square inch, and 
1480 is the moment of inertia of the section of the girders 
in inch units. 

The original bridge consisted of six girders spaced 5ft. 
centre to centre, and the two outer girders were of suffi- 
cient strength. The two new main girders were erected 





motor car and trailer could not exceed this, the allowable 





29ft. 3in. apart between webs, and, since the bridge was 
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square, this was also the effective span for the new cross 
girder. 
Design of the new steel cross girder — 
Span 29° 2¢t. 
Web depth 2-25ft. 
Load on cross girder own weight (assumed) 3°0 tons. 
Four concentrated loads of 6°6 tons 5ft. apart. 
Stress at centre of girder 
3:0 x 29-2 2x 66x 7 
8 X 2°25 29°2 X 
32x 6°6 x 12°31; x.34°6 
oo eT po = 61:2 tons. 
Allowing a stress of 6°5 tons per square inch, area 


x 14°6 


25 + 


| 
2° 


21-9 
required ae = 9:4 square inches. 
Horizontal tables of — 
(2) 43in. angles less (2) jin. holes 3°6 sq. inches. 
(1) plate 12in. x ;*;in. — (2) jin. holes = 5°8 ,, 
9-4 ,, 


8-0 _ 


” 


Maximum shear at ends = 2 x 6°6 + 


tons = 14°7 + 27 = 54 tons per inch of web depth. 
Producing in a jin. web, with fin. rivets, 4in. pitch. 
A shear stress in the web of 54 + { = 1°44 tons per 
square inch. 
A shear stress in the rivets of ‘54 x 4 + 2 x 
2°45 tons per square inch. 
A bearing pressure cf °54 x 4 + 3 x 3 = 7°68 tons 
per square inch. 
Design of main girders— 
Span 27ft. 
Web depth 2° Oft. 
Load (own weight) assumed 2°5 tons. 
Concentrated at centre 2 x 6°6' + 4 x 3° 
14°7 tons. 
Stress at centre of girder— 
2° 14°7 X 27 
4x2 
53° 8° : : 
Area required = —_— = 8°3 square inches. 


2. = 


"44 = 


= 


5 X 27 


8x2 = 53°8 tons. 


Horizontal tables of— 
(2) 43in. angles less (2) jin. holes 


3°6 
(1) plate 12in. x ,;in. — (2) jin. holes 5 


8-1 
Shear in web (14°7 + 2) + (2°5 + 2) = 8°6 tons. 

As in the cross girder, a jin. web plate with jin. rivets, 
4in. pitch, is of ample strength. 

In order to determine the necessary thickness of pack- 
ings between the new cross girder and the existing girders, 
over and above the clearance space when erected, to give 
the desired relief to the bridge, the deflection of the new 
steel girders must be ascertained either by observation 
under known test loads or by calculation. 

Resorting to the latter method. The moment of inertia 
of the section of the main girder is 3600 inch units. 

Defiection due to concentrated load at centre— 


a aa°0 XE XE” -21in 

48 13,800 x 36005 f 

The moment of inertia of section of the cross girder is 

5200 inch units, and the four concentrated loads of 

6°6 tons are very approximately equivalent to a uniformly 

distributed load of 34°2 tons. The deflection at the 
centre is— 


0 97; 


x< 27in. 


Referring to Fig. : 
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Fig. 5 


of the four inside girders, due to the dead load, ‘Olin. 
must be taken out in order that, when the bridge is loaded 
with 1} cwt. per square foot, the stress in the girders 
shall not exceed five tons per square inch. Also, the 
combined deflection of the cross girder and main girder, 
due to dead load and live load, is *40in. under girders A 
and D, and ‘47in. under girders B and C. 

Hence, having carefully measured the clearance space 
between each of the girders and the cross girder, it will 
be necessary to insert packings of an additional thickness 
of (*40 + -‘01) *4lin. under girders A and D, and 
(47 + °O1) °48in. under girders B and C. This will 
mean that the original girders will have to be jacked up 
above the limit shown by the top set of full lines in 
Fig. 5, but will defiect to that position in the event of the 
supposed moving load coming on the bridge. 

As in all cases of this sort, temporary packings should 
be inserted in the first instance, in order that the new 
girders shall take up their permanent set before the final 
adjustment is made. 

There is a similarity between the case of strengthening 
an overbridge just described and a very usual method 
adopted of strengthening a double-line main and cross 
girder underbridge by erecting a girder in the six-foot 
and slinging the cross girders from it. In each case 
advantage is taken of the available space in the six-foot, and 
in the latter case also the existing cross girders are con- 


girder takes a certain proportion of the live load only, and 
as these girders are generally made very stiff, the propor- 
tion is usually a large one, though a lighter girder taking 
a smaller proportion of the load would relieve the cross 
girders quite sufficiently, and might even give them 
greater strength. 

The calculation is not easy, since, except in the case 
where the three main girders deflect an equal amount, 
each of the cross girders is in a different condition, and 
puts a different load on the new girder. 

In the special case referred to the new girder carries 
about five-eighths of the total load when both lines are 
loaded, and must be so designed as to deflect the same 
amount as each of the outer main girders under three- 
sixteenths of the total load. 

A lighter girder would tend to deflect more, but would 
therefore receive a smaller proportion of load from the 
cross girders, and might therefore be quite as strong in 


existing girders of the bridge. An exact calculation 
depends on the actual deflection of the cross girders 


bridge. 








LONDON’S ELECTRICITY SUPPLY. 


NEARLY twenty years have elapsed since the first 
attempt was made to lay down a comprehensive system 
of electricity supply for London. The recently closed 
session of Parliament witnessed the rejection of the third 
alternative proposal recently put forward for the same 
purpose. The present is therefore ar opportune moment 
for a short review of the intermediate events. 

The developments of electrical science and the spread 
in the sale of electricity have necessitated the frequent 
reorganisation of electric supply undertakings throughout 
the country. 
there have been further difficulties arising from the 
multiplicity of authorities concerned. While the electri- 


itself as the stiffer girder, and give suflicient relief to the | 


under their load, and the amount of this deflection it is | 
desirable to take out to sufliciently strengthen the | 


But in London in addition to these factors | 


ee 


smaller stations from crowded centres nevertheless con. 
tinued on a small scale, the Metropolitan Electric Supply 
Company, in particular, replacing five or six of its stations 
by one at Willesden. No radical attempt at concentra. 
tion on a large scale was, however, made until 1904, when 
body of promoters brought forward a Bill, called the Rast 
London and Lower Thames Electric Power Bill, to enable 
them to erect large stations at Greenwich and West Ham, 
and to supply “in bulk,” and in certain cases, to individual 
power users throughout an extensive area, extending from 
the City to Tilbury on the north of the Thames, and from 
Wandsworth to Gravesend on the south bank of the river, 
To understand the nature of this proposal, it is necessary 
to refer briefly to the course of electrical legislation from 
1899 to 1904. 

Power Act legislation —While fairly suitable for 
electric lighting, the Provisional Order method of legisla. 
tion had become unsuitable for the wider areas and larger 
scale of production necessary for the economical supply 
| of electricity, especially when used for power. A Joint 
Committee of both Houses of Parliament had reported in 
1899 in favour of extending the area granted to one eleciric 
authority, thus enabling it to produce on such a scale ag 
| to be able to sell electricity in bulk to the smaller 
| authorised distributor, and thereby obviating the building 
| of small and costly generating stations by the latter. 
| From 1900 onwards a number of Power Acts framed on 
| these lines were granted to companies throughout the 
| kingdom, the areas varying from 50 to 500 square miles, 
| The undertakings were in no cases purchasable by the 
| local authorities. In certain cases, in addition to the 
| right to supply “in bulk,” the Acts gave the right to 
| supply power only to individual power users also. The 
East London and Lower Thames Bill was a Bill of this 
kind, but the promoters, represented by Mr. Balfour 
Browne, K.C., were unable to satisfy Mr. Cawley’s Con- 
mittee as to their financial strength, and the Bill was 
rejected. 

It may be mentioned that the Bills previously promoted 
| by the London County Council in 1902 and 1903 did not 
| deal with this question of power supply, being mainly 
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city supply of New York, Chicago, Berlin, Glasgow, 
Manchester, and most great cities is under one central 
control, in Greater London there are seventy-two 
authorised distributors, in addition to the various tram- 
way and railway companies possessing independent 
supplies. Many of the largest private works and institu- 
tions moreover have installations of greater size than 
those used in many provincial towns. 
added the fact that there are twenty different systems 
of generation in vogue, and among the authorised 
distributors alone an equal number of different tariffs, 


opposed to each other, and the London County Council 


outside promoters. 

The Board of Trade inquiry.—When the Board of 
Trade held its famous inquiry into London’s electric 
lighting in 1889, the London Electric Supply Corporation 
put forward a scheme for erecting a station at Deptford 


the immediate needs of the metropolis. 
however, came to the conclusion that the time was hardly 


whom single orders were granted. The failure of the 
Deptford scheme was in no way due to any error in the 
principle of concentration, but to the fact that the idea 
was in advance of the state of electric manufacture at the 





verted into rather complicated continuous girders. Thenew 


time. The process of concentration and removal of the 


| boroughs. 


When to this is | 


that the companies and local authorities are usually | 


hostile to both, it will be realised that the situation was | 
sufficiently complicated even before the appearance of | 


on a large enough scale to supply practically the whole of | 
Sir F. Marindin, | 
| in a Bill entitled the Administrative County of London and 
ripe for this, but the London Electric Supply Corporation | 
was nevertheless grauted Provisional Orders in nine | 
parishes in competition with various other companies to | 


SUPPLIES OF THREE COMPANIES 


directed towards removing some of the difficulties attend- 
ing the purchase by the Borough Councils of existing 
electric lighting undertakings extending over various 
The idea of concentration was also absent, 
or, at least, not prominent. 

The rejection of the East London Bill in 1904 marked 
the beginning of the London Power controversy. In the 
autumn of 1904 no less than eight Bills dealing with the 
question were deposited. Leaving aside those promoted by 
the existing companies and local authorities for smaller 
powers, there were five principal groups of promoters. 
Three of the existing companies—the Metropolitan 
| Electric Supply Company, the City of London Company, 
and the Charing Cross and Strand Company, having 
agreed together, each brought forward schemes for sup- 
plying electricity in bulk over very large areas—see 
Fig. 1—which practically divided Greater London into 
three parts. In addition to this the East London Bill, 
| rejected previously, was re-introduced, and at a later 

stage, amalgamated with the City of London Company's 
Bill. 
The most comprehensive scheme was that put forward 


District Electric Power Company. This was promoted 
by a strong body, among whom were a large number of 
East End manufacturers, and_also a number of gentle- 
men who were connected with a successful electric power 
| company upon the North-East Coast. The latter com- 
| pany had during several years demonstrated the com- 
mercial possibility of supplying an area far larger than 
i that of any individual town with electric power, and it 
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is at present supplying power to the great majority of 
the shipyards and other large works in the Tyne district, 
as well as various local authorities which previously 
supplied themselves. 

The Administrative Bill, 1905.—The Administrative 
Bill sought identical powers with those already granted 
to power companies in other parts of the kingdom. That 
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quated design. The option to obtain a supply in bulk | 
was not seriously objected to, except by the London 
County Council which opposed this private enterprise in | 
toto. But in addition to bulk powers the Bill contained | 
the right, common to several existing power Acts, enabling | 
the company to give a supply (for power purposes only) to | 
individual users in cases where, in the opinion of the 


Swain Sc. 


all the advantages of a supply in bulk without necessarily 
sharing them with the consumer at all. In view, how- 
ever, of the low cost at which the central company 
would be able to produce, working on such a large scale 
as was proposed in London, such a provision would, of 
course, have introduced a certain amount of competition 
for power supply in cases where the existing authorised 
distributor refused to buy in bulk. The Administrative 
Bill was so amended by Parliament as to make it obli- 


| gatory upon thecentral company to supply any authorised 
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| distributor in bulk. at such a price as would enable the 
|latter to retail power to the individual user at the 


same price as that proposed by the central company. 
The effect of this would have been to prevent any compe- 
tition between the power company and the existing 
authorised distributor when the latter purchased supplies 
in bulk. It was intended, and rightly so, as a means of 
compelling authorised distributors either to avail them- 
selves of, and give their consumers the benefits of, 
centralised production, or to permit the consumer to 


| obtain the benefit thereof direct-from the central com- 
| pany; this was the provision which led to the strongest 
| opposition. 
| tions were opened by the promoters with the London 


As soon as the Bill was deposited negotia- 


County Council with a view of enlisting its support, and 


| a number of the leading members of that body were at 


first favourably disposed to the scheme. They were, 
however, not prepared to face the opposition of the more 
ardent municipal traders among their colleagues, and of 


| the borough councils which objected to any interference 


with the electricity supply in their districts; and the 


| London County Council ultimately became the strongest 


opponent of the Bill. At first its opposition was based 
upon the grounds that the scheme was unnecessary and 
technically unsound, and meant the ruin of the borough 
council undertakings. Ultimately (when the Council was 
convinced of the technical soundness of the scheme, and 
was itself the promoter of a similar one) it opposed the 
Administrative scheme on the ground that it was pro- 
moted by private enterprise. 

The area covered by the Administrative Bill was a very 
comprehensive one, and practically covered Greater 
London, with the exception of that northern portion 
already granted to the North Metropolitan Electric Supply 
Company. In the eastern or industrial area both bulk 
and retail powers, as above described, were sought. In 
the western or non-industrial area the right of retail supply 
was not sought—see Fig. 2. 

Before the House of Lords.—The Bills were referred to 
a strong Committee under the Earl of Camperdown, 
which considered them for six weeks. Here the promoters 
had to establish the necessity for a scheme, and the 


is to say, it gave the existing electric lighting authorities | Board of Trade, the existing lighting authority was unable | feasibility and superiority of the scheme proposed by them 


in London, whether company or municipal, an option to | or unwilling to give a supply at reasonable rates and in a 
purchase their future supplies of electricity “in bulk” | reasonable time. 


instead of extending their existing stations, many of | 


which were necessarily situated in places where econo- | Bills in Parliament as a safeguard to the consumer. For 
stble even if, as was | without some such safeguard it was obvious there was 
often the case, they were not of small size and anti-| nothing to prevent the authorised distributor obtaining 


mical production was im 





This provision has been inserted in several previous 








to its rivals. 
the fact that there were 72 authorities, 62 generating 
stations, 25 different voltages, 35 different systems of 
generation and distributiun, and 27 different systems of 
supply proved this conclusively. 


As regards the necessity for concentration, 


The economy of concentration was shown by the fact 
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that the engines in the 62 existing stations averaged only 
838 kilowatts each, that the capital cost of these stations 
had averaged over £50 per kilowatt of plant installed, that 
the cost of production in them averaged ‘98d. per unit, 
while it was shown that the capital cost of the generating 
stations, excluding mains, of a centralised system would be 
under £9 per kilowatt, and the generating cost ‘154d. per 
unit. 

These figures conclusively proved the need for, and the 
advantages to all concerned, of establishing a central system 
of bulk supply. As regards the further power of retail 
power en. to individual users there was far more dis- 
cussion. The promoters of the Administrative Company 
contended that less than 10 per cent. of the total mechani- 
cal power used in the metropolitan area was being supplied 
by the existing electrical authorities, and that this was 
far below the proportion in other cities. They also proved 
that the existing authorities derived less than 5 per cent. 
of their total revenue, and, due to the sale of power below 
cost price by many borough councils, an even smaller 
percentage of their profits, from power supply. This 
being so, it was contended that the economies to be 
drawn from purchasing in bulk would far exceed any 
loss due to competition which in certain cases the 
Board of Trade might authorise for power supply. 
While this was not disproved, the opponents of the 
Administrative Bill contended that the possible field for 
supply of electric power in London had been much 
over estimated, and they were able to show that in 
certain of the central districts at least the percentage 
of power supplied electrically was very much larger 
than that indicated for the whole area. The Administra- 
tive promoters, however, proved that, while the field 
open to electric power at the present prices was strictly 
limited, that field would be enormously increased when 

wer could be obtained at the prices rendered possible 

y the production on a large scale, and they pointed 
to the fact that in the Tyneside district the power now 
being supplied by the electric power company largely 
exceeds the total power of all kinds in use before the com- 
pany began work. 

Details proposed.—The Aministrative Company pro- 
posed two priacipal stations, at Greenwich and West Ham 
respectively, in which six 15,000-kilowatt turbines were 
to be installed at the outset; 12,000 volts pressure and 
25 cycles frequency were proposed, and plans of the 
generating station—reproduced on page 307—were shown. 

Lord Camperdown’s Committee passed the Bills of 
the Administrative Company and of the Metropolitan 
Electric Supply Company, which sought bulk powers over 
a large district west of London. They cut out a portion 
of +he non-industrial area in the Administrative Bill, and 
gave it to the Metropolitan Company. In the House of 
Commons the discussion was very lengthy. A purchase 
clause was added before ‘the Bill was allowed to go to 
Committee, by which the undertaking was liable to be 
purchased at the end of forty-two years upon Electric 
Lighting Act terms by a body to be constituted by Parlia- 
ment at that time. In this House the opposition of 
the London County Council was much more severe 
than in the Lords, and was prolonged to such an extent 
that the opponents of the Bill were enabled by means of 
a blocking motion on the last day of the session to pre- 
vent its coming up for third reading. 

The 1906 proposals.—In 1906 the Administrative Bill 
was re-introduced, and some of the existing companies 
brought forward a Bill. Another scheme, that of the 
Additional Power Company, was also deposited. This was 
for the purpose of generating current in Nottinghamshire 
nearer to the coalfields than the sites on the banks of the 
Thames, and transmitting it to London by overhead wires 
along or by the side of the Great Northern Railway. As 
the new House of Commons was more favourable to muni- 
cipal trading than the previous one—containing, in fact, 
some thirty members or ex-members of the London County 
Council—the latter body also introduced a Bill seeking 
for itself bulk powers very similar to those sought in the 
Administrative Bill. The Municipal Bill was alone allowed 
by the House of Commons to go to Committee, but the 
Administrative promoters and the existing companies 
were allowed a “locus” to oppose the London County 
Council Bill. . The latter proposed to make use of the 
existing tramway generating station at Greenwich and 
to erect a new one at Battersea. The scheme, however, 
bore signs of haste in preparation, and was strongly 
condemned by the Council’s own Finance Committee, 
with the result that it was rejected by the House of 
Commons Committee as being inferior in technical 
details to that of the Administrative Company. The 
latter was not, however, allowed to proceed, as it was 
promoted by private enterprise. 

Session of 1907.—In the recent session of Parliament 
the London County Council introduced a further Bill, 
which embodied a more comprehensive scheme than any 
which had preceded it, involving nothing less than the 
purchase and amalgamation of the whole of the public 
electricity supply undertakings in Greater London and 
the neighbourhood, whether for light, power, or traction. 
The municipal undertakings were to be compulsorily 
acquired in five years, the company undertakings at the 
end of their respective terms and the undertakings outside 
the county by agreement. Bulk and retail powers identical 
with those previously sought by the Administrative Com- 
pany were included, and the total capital involved was 
estimated at between 20 and 30 millions sterling. New 
generating stations were proposed at Barking and Erith 
with 20,000 volts pressure and 10,000-kilowatt turbines. 

After the County Council election in March the Bill 
was drastically modified in such a way as to enable the 
Council to call in the aid of private enterprise in carrying 
out the scheme, reserving the powers of control to itself. 
This Bill was rejected by the Committee before whom it 
came. The Bills, which were promoted by the existing 
companies for “linking up” their systems, and by the 
Administrative Company for co-operating with the 
Council were then withdrawn, never having been given 
a second reading at all. 





The net result of the past three years’ work is that, after 
an expenditure of. between £150,000 to £200,000 on 
Parliamentary expenses, and an enormous amount of Par- 
liamentary time, the electric supply of London is left to 
grow on the same lines as before. In fact, in electricity, 
as in locomotion, in local government and in various other 
directions, London continues to be treated as a series 
of separate authorities, instead of as one comprehensive 
whole. What the ultimate cost to the metropolis will be 
of the lost opportunity to initiate a central and economical 
system on lines which experience in other places has 
proved to be satisfactory cannot at present be gauged. 








THE MEXICAN CONGRESS OF THE AMERICAN 
SOCIETY OF ENGINEERS. 


( By our own Correspondent. ) 
No. II.* 


THE second subject discussed at the meeting of the 
American Society of Civil Engineers in Mexico was en- 
titled “Foundations.” From tie syllabus printed with 
the programme, and given below, it will be seen that a 
much wider subject, namely, reinforced concrete, came in 
for attention. 

The following is the syllabus :—“ (a) What is the best 
system of construction for foundations of heavy struc- 
tures on ground such as that of the city of Mexico, which 
is an alluvial deposit about 300ft. in depth, and similar in 
character to that at New Orleans?” “(b) Will iron or 
steel used in foundations independently or in combination 
with other materials last indefinitely when in direct or 
indirect contact with water?” ‘“(c) Will the strength 
and durability of concrete in foundations be affected if 
before setting there is:—(1) An excess of water; (2) lack 
of compression ; (3) too rapid desiccation?” 

The discussion was introduced by a comprehensive 
paper from John F. O’Rourke, M. Am. Soc. U.E. Un- 
fortunately, he was not able to be present. 

In addition to the difficulty of getting any support 
from the subsoil in Mexico, there is also the earthquake 
difficulty. These two difficulties, however, do not 
aggravate each other, but rather the reverse, because the 
fluid subsoil is naturally the best possible support to 
deaden the earthquake shocks. Consequently, itis where 
the supporting ground for the foundations is otherwise 
best that the greatest danger from earthquakes occurs. 
There are many very fine old buildings in Mexico, such 
as the great cathedral in the Zocalo, but none of these 
are free from {heavy subsidence damages, probably from 
the foundations having been insufficient, and latterly the 
trouble has been aggravated by the shrinkage of the sub- 
soil due to better drainage. The most interesting con- 
tribution to the discussion from local engineers was sup- 
plied by Senor Miguel Rebolledo. From this it appears 
that safe bearing power of the ground is not more than 
7°08 lb. per inch, say, 9 cwt. per square foot. 

The author of the paper says that the old Spanish 
foundation on wooden piles has, in the case of Mexico 
city, proved unsatisfactory, due probably to the great 
variations in the level of the water in the subsoil. 
Of other types of foundation, he says that inverted 
arches have given good results, but in places as at the San 
Filipe Church they have had to be replaced. He approves 
the foundation of concrete reinforced with steel girders, 
which he calls the Chicago-American system, but con- 
siders that as compared with the more modern ferro- 
concrete system, such as Hennebique’s, it;is,unnecessarily 
heavy and costly. He supplied many very interesting 
details of this system, as used at the Agricultural and 
Mortgage Bank, where the walls were carried to 15 metres 
high (49°5ft.), and the maximum thickness of the walls 
was 14cm. (5}in.) at the ground. This building was 
carried on a bed, which is in effect a reinforced concrete 
floor of the type usually adopted by this firm, only inverted, 
the thickness of the flooring being 14 cm. (5}in.) and the 
girders 24 cm. by 35 cm. (9in. by 14in.). ‘Lhe result is 
that the distributed weight does not exceed 4 |b. per 
square inch on the ground, say, 5 cwt. per square foot. 

Further details and particulars, with diagrams and 
photographs, were given of other and larger buildings. 
Among these the National Preparatory School, where the 
nave is 56ft. span covered by a reinforced concrete roof. 
Here the inverted girders in the foundation were 60ft. 
long and 5ft. 3in. deep by 14in. wide, and here, again, the 
pressure was reduced to less than 5 cwt. per square foot. 

The paper concluded with a detailed description of the 
French ‘‘ Compressol”’ system. As, however, the system 
is only being introduced to Mexico, no results of work 
actually carried out were given. Some details were, 
however, supplied of a bridge which is being built over 
the Drainage Canal at a place where the maximum bearing 
weight of the ground is estimated to be less than 44 cwt. 
per square foot. The holes are perforated to a depth of 
four or five yards, and are about 2ft. 8in. diameter at the 
top, or large end, animmense amount of sand and broken 
stones are rammed into the ground through these holes, 
and by spacing them about 6ft. between the centres the 
ground can be artificially consolidated to a surprising 
degree. 

‘The New York experience with foundations was given 
at considerable length by such experienced experts as 
H. Hodge. Various types, mainly of piled foundations, 
were described. The chief difficulty, where such great 
pressures as occur with the skyscraping buildings, is the 
unequal bearing strength of different parts of the rock on 
which the foundations are carried. Strong girder 
walls are used, but cramp the cellar facilities greatly. 
In New York the Hennebique system had not, as a rule, 
been adopted, because the steel girder construction has fully 
answered all the requirements. At the same time, a good 
deal was said in favour of reinforced concrete, which in 
one form or another was used by, probably, all those who 
were present, and there could be no doubt about the opinion 
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of the profession that it is a thoroughly trustworthy 
material, and that the failures have all been merely the 
exceptions to prove the rule, that when properly con. 
structed to determinate designs, it can & absolutely 
relied upon alike for strength, fire resistance, and durability, 
But all were also agreed that it is equally necessary to 
have reliable hands to carry out the construction as it is 
to have skilled and dependable engineers to design it. 

Senor Marroquin y Rivera, chief engineer for water 
supply, whose heavy reinforced works have been already 
mentioned, explained the cause of the heavy rein- 
forcement he had adopted in the service reservoirs 
and the aqueduct. The latter is reinforced with 
expanded metal—double—is carried on a large sub-drain, 
and is supported at the sides against lateral displacement 
by continuous timber strings 12in. by 12in. in section. 
In a good part of the course the excavation seemed to 
stand well,and many of the members thought the concrete 
work quite unnecessarily substantial—the minimum 
depth of the concrete in the bed being 12in., exclusive of 
the crushed stones on which it is laid. The explanation, 
however, is that a certain amount of earthquake damage 
must be provided against. Evidently, however, local 
experience does not anticipate a very serious disturbance, 
hence the idea of duplicating the aqueduct was not a 
practical one. 

On the general question of an excess of water in foun- 
dations, several experiences were given which merely 
proved the care necessary to avoid laying concrete in 
running water, by stopping pumping operations till 
the concrete has time to set.. On the ques- 
tion of too rapid desiccation all were unanimous, especially 
in summer, of the necessity of keeping concrete covered 
for five days after its construction; while many advo- 
cated that itshould be covered and wetted for more than 
a week. Some details were given of the precau- 
tions used to ensure a good water-tight surface to rein- 
forced concrete work. The commonest system was to 
use a very rich mixture, and use plenty of water, the 
running out of the water being prevented by attaching 
oiled paper to the shutters on the concrete side. With 
good paper carefully spread, and the work rubbed down 
after the shutters have been removed, a very good sur. 
face is obtained from this construction. 

The other business brought up for discussion did not 
secure much attention. A report on “ Standard Specifica- 
tions for Steel Rails,” after being read, was deferred for 
discussion at home later on. 

There was some discussion introduced by George W. 
Tillson, M. Am. Soc. C.E., on “ Will the paving material 
of the present be used in the construction of the pave- 
ments of the future?” Generally the opinion seemed 
to favour the asphalt surface used in the best streets in 
Mexico. ‘ 

On the subject of “Gas Engines,” a paper was read by 
James Christie, M. Am. Soc. C.E., on the following 
subjects :— 

(a) “ What is the best apparatus and most economical 
system for cleaning producer or furnace gas, to be used in 
gas engines ?” 

(b) “To what extent is ordinary producer gas, made 
from bituminous coal, used in gas engines, and what 
practical results have been obtained by any methods 
for removing tar or soot?” 

The only points elicited were that while there are certain 
cases, as in the small country installation, or at the other 
end of the scale, the very large central station where 
producer gas may best fill the bill; on the other hand, 
it is so new that engineers are better acquainted with 
its shortcomings than how best to improve or mitigate 
them, and there was no discussion on the points. 

George Gibbs, M. Am. Soc. C.E., opened a discussion 
on “ Electric Railways” by a short paper on :— 

(a) “‘What are the factors which determine the 
maximum economical grade for electric railways?” 

(6) “In establishing direct lines with heavy grades, 
under what conditions will it be found practicable to 
use electric locomotives, and gas engine generating 
stations, rather than traction by steam locomotives ?” 

The discussion was extremely desultory, chiefly con- 
sisting of the recounting of instances of what has been 
done or is projected. The best practical demonstration 
on the subject was supplied by the expedition which 
occupied the next two days, journeying by the Hidalgo 
Railway, and thence by the Mountain Railway, which 
had.been constructed by the Mexican Light and Power 
Company to connect the site of its works with the rail- 
way at Carmen. 

Here the railway was, of course, constructed primarily 
to support workmen and material at a time when no 
electric power was available, and in consequence it was run 
by steam. The gradients are steep, up to 8 per cent., or 
1 in 12}, and are aggravated by the fact that in nearly 
every case the maximum gradient is combined with long 
lengths of continuous curves, practically 90 per cent. of 
the whole length of line being curved, some of the 
curves being only 60ft. radius. 

The most useful locomotives on this construction line 
are of the Shay type ; it was spiendid to see two Shay loco- 
motives toiling up the 8000ft. rise with 160 visitors on 
four flat cars, and a very wet and greasy track to contend 
with. So fully do these steam locomotives meet the 
requirements of the camp and the towns of Necaxa and 
Huachinango that there has been apparently no tempta- 
tion to the company to spend the necessary capital on 
electrification, though fuel is exceptionally dear in 
Mexico. Of course, if the traffic were to grow and con- 
tinue, the proposition would be a different one. 

By far the most interesting of all the visits was that to 
the celebrated works at Necaxa, with which we shall deal 
in another issue. 

The expeditions were a great success. Perhaps the 
finest scenery enjoyed was that between Orizaba and 
Cordoba, where the tropical vegetation almost touches 
the Alpine snows, and the most interesting trip 
was to the historical city of Cuernavaca, while the 
most extensive was that tendered by Messrs. 58. 
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ERECTION OF FERRO-CONCRETE GROYNES AT BRIGHTON 


MESSRS, OWENS AND CASE, WESTMINSTER, ENGINEERS 





Fig. 1—MOULDING COLUMNS 





Fig. 2—INSERTING CONCRETE SLABS 























Fig. 3—LOWERING A COLUMN 


Fig. 4—COLUMNS WITH STRUTS 




















Fig. 5—-METHOD OF CONNECTING STRUTS Fig. 


Pearson and Son, Limited, to their great works in the ; scheme are specially reserved for separate description as 
Isthmus of Tehuantepec, a trip which means seven days | being, from every point of view, the most interesting of 
on the railway. These works have been described in these all the works visited. 

columns, and in addition to the Interoceanic Railway, | 

comprise the docks at Coatzacoalcos and Salina Cruz, | 

which are equipped with the most modern dock appliances. | 

But beyond all the interest of scenery, historic remains, | FERRO-CONCRETE GROYNES NEAR BRIGHTON. 
and even this railway of Messrs. Pearson’s, which is fore- | — 

stalling the Panama Canal, and will always serveatleastthe | THz work about to be described is situated on the fore- 
Mexican Pacific Coast better than the great ship canal, the shore to the east of Brighton, opposite the Roedean Schools, 
one thing which will be best remembered by all the members | where the high chalk cliffs have suffered severely from ero- 
of the party was the thrilling experience of the ascent on | sion bythesea. The encroachment during the last eleven 
the aérial rope hoists within reach of the spray of the | years on this coast has been at the rate of about one yard 
mighty waterfalls at Necaxa. These works are of pecu- | per annum. This has resulted in serious danger to the 
liar interest, since at them hydraulic power will be gene- | public road from Brighton to Rottingdean, which here 
rated under a greater head, for its size, than any falls | runs along the top of the cliffs, and to the main outfall 
hitherto utilised. The full technical details of this sewer from Brighton, which follows somewhat the same 














6—PART OF COMPLETE GROYNE 


line. The property of the Roedean School Site and 
Buildings Company was also endangered. The object of 
the work is to check this erosion and protect the cliffs, 
which are here from 75ft. to 120ft. high. 

The foreshore consists of practically bare chalk, with a 
shingle bank against the cliff near the eastern end, where 
it is held up by two high groynes situated opposite the 
ventilating shaft, and extending to about mean sea level. 
There was practically no sand when the work was com- 
menced except in a few of the hollows in the chalk. 
There was, however, ample evidence of travelling mate- 
rial, and a good supply of sand just beyond low-water 
mark, so that reasonable grounds existed for the belief 
that the new groynes would do good work in collect- 
ing material and raising the foreshore level. It was 
decided therefore to erect a series of six Owens-Case 





ferro-concrete groynes, on the system introduced by 
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Dr. Owens, of Messrs. Owens and Case, Westminster, 
the engineers for the work. Five of these are for the 
Brighton Intercepting and Outfall Sewers Board and one 
for the Sussex County Council. 

The groynes extend from the base of the cliff to low- 
water mark, a distance of 548ft., and are spaced 500ft. 
apart. They are of the low adjustable or Case type and 
are placed at right angles to the shore line. The entire 
work is in Hennebique ferro-concrete, to the speci- 
fication of Mr. Mouchel. [Each groyne consists of 
columns—see Fig. 1—16in. square, spaced 5ft. 6iu. apart 
centre to centre for the t 200ft. from the cliff, 
and from thence to low-water the centres are 7ft. apart. 
The spaces between the columns are closed by slabs 
6in. thick and 1ft. deep, which drop into position in 
grooves moulded in the sides of the columns—Fig.2. The 
slabs are fixed in their grooves by grouting, as the hard | 
chalk foteshore renders provision for lowering the slabs | 
unnecessary. 

The columns are fixed in concrete in holes excavated 
in the solid chalk—Fig. 3—and stand 8ft. clear of the chalk 
near the cliff, gradually reducing in height to 2ft. 6in. at 
low-water mark. This method of fixing the columns in the 
shore was adopted in view of the excellent nature of the 
foundation. In shores of sand or soft, easily eroded 
material the piles would be driven to a depth of 8ft. 
to 12ft. Where the columns exceed 5ft. in height above 
the chalk they are strutted- on the east side by 10in. by 
10in. struts, having their lower ends fixed in concrete in 
a similar way to the columns. Not more than two or 
three slabs above the shore level are inserted as the 
groynes are erected ; but it is proposed to add other slabs 
as the shore builds up, the height being kept at about 2ft. 
or 3ft. above the shore level. 

All reinforcements are of round section steel. The 
concrete for the columns and slabs is made from shingle 
and sand obtained on the foreshore ; an excellent supply 
of clean, angular, flint, shingle, and grit being available 
on the site. The proportions used are :—Ballast, 27 cubic 
feet; sand, 134 cubic feet ; and cement, 7 cubic feet. 

All ballast must pass a fin. mesh, and all concrete is mixed 
with fresh water, no sea water being used. The columns 
and slabs are moulded on the shingle at the base of the 
cliff—see Fig. 1—the moulds being struck after twenty-four 
hours, after which they are allowed to season for about a 
month before being placed in the work. Below the toe 
of the shingle it was found, however, that they could be 
safely erected as soon as they could be handled, that is, 
when about a week old. The work of erection was com- 


menced at the most easterly groyne, owing to the pre- pressure at the top of the water is nil, and the pressure useful in criticism, the sections of several well-known 


vailing drift being from the west, and a period of five 
months was allowed for completion, which promises to be 
ample. Three groynes are now completed, and there is a 
very satisfactory tendency for sand to collect between 
them. 

In erecting, the contractors, Messrs. Holloway Bros., 
of London, laid down a light railway parallel to the line 
ofeach groyne. The holes forthe columns were excavated 
in the chalk, 3ft. by 3ft. in plan and from 2ft. 6in. to 4ft. 
deep. The columns were then run down and lowered ‘into 
position in the holes by a small shear, and the concrete 
rammed in around them. The holes were kept as small 
as would permit a man to work in them, and were filled 
to the shore level with concrete. No difficulty was 
sige in fixing the columns plumb and in correct 
ine. 

Where struts were provided the steel work of the 
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columns and struts was left exposed above the junc- | 
tion, and when in their correct position relative to | 
each other a timber casing was cramped on, and the 


the work is not yet completed, a large quantity of sand and 
shingle is collecting. It is too early to speak definitely 
on the matter, but it appears probable that the result of 
the works, both at Roedean and Rottingdean, will be to 
transform the rough weed-grown chalk foreshore, over 
which it is now difficult to walk, into a smooth stretch of 
good hard sands. 








MASONRY DAMS. 


By Tuomas G. BockINa. 


Tux design of masonry dams is a subject which has 
provided material for exhaustive notes and calculations, 
and is always of interest, although perhaps more often 
academical than constructional. In a study of the large 


masonry dams of the world, one is struck with the diver- 
sity of design—the variation in profile and proportion. 
The fundamental problem must, however, be the same in 
all cases, varied only by the incidental circumstances of 
site and construction. 

This fundamental problem is to provide a mass of 
material to hold up a certain head of water. As the 
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DIAGRAM 


at the bottom is a maximum, it would seem naturally to 
follow that the ideal section is such, considering for the 
moment only the fundamental problem, that the top has 
no width and the bottom has a maximum width, i.¢., a 
triangle. 

Outside and round about this “ nucleus triangle,” as it 
may be termed, the individual fears and fancies of the 
engineer may disport, but they must not allow him to 
trespass within its lines. 

There is very little disagreement in the opinion that 
the resultant of all forces acting in and about the dam 
should fall within the middle third of any horizontal line 
of the cross section. Granting this, the first question 
that arises is, with what material is the dam to be con- 
structed, and what is its weight? This may range from 
brickwork in small structures to Cyclopean masonry in 
huge works, with specific gravities varying from, say, 
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Figs. 1 to 5—-SECTIONS OF NOTABLE DAMS 


1°75 to very nearly 3. The section must therefore be 
adapted to the weight of the material to be placed in 
| resistance against the head of water. 


concrete rammed in. Figs. 4 and 5 illustrate this,and| The resultant of all forces is presumed to act at 
also explain the ease with which repairs to the work can | the centre of gravity of the structure. If we assume, in 
be executed. All that is necessary is to expose the steel | the first place, that the dam is of triangular section, the 
work, box in the injured part, and ram in fresh concrete. | centre of gravity is at } down, on a level also with the 
Fig. 2 shows a slab being lowered into position; no | centre of gravity of the pressure diagram of the water to 
difficulty was encountered in getting them to slide freely | be retained. 
in their grooves. A part of a groyne with struts is shown! Let W = 624 lb., weight of a cubic foot of water, 
in Fig. 6. specific gravity 1. 

The contract price works out at a little under 20s. per | H = head of water in feet. 
foot run of groyne, which compares favourably with | M = specific gravity of the masonry. 
timber even in first cost, and there is no danger from | B = base of dam. 
decay or sea worms, the activity of which on this coast; The horizontal component of the triangle of force is 
is shown by the state of old timbers found on the fore- |W (2) 
shore. When the work was commenced in June last | 9 
there was practically uo sand to be found on the fore- | F é “eiee 
shore, which was of very rough exposed chalk; now at | formula for the horizontal pressure of a liquid. 
certain parts between the completed groynes it is possible HBWM : 
to walk from groyne to groyne on sothing but iy | . re apn daieahecl 

About two miles east of Roedean, at Kottingdean, two | the weight of the triangle with a vertical H and a base B. 
other Owens-Case groynes are being erected by the Rotting- | W M simply expresses the weight of a cubic foot of the 
dean Improvement Committee ; and here also, although material. 


; which will at once be recognised as a familiar 


The vertical component is 





For the resultant to fall at a point two-thirds of the 
base measured from the water face—the extreme of the 
accepted limit of safety—this triangle of forces must be 
proportional to the triangle of the section of the dam, as 
in the diagram above :— 

<. WEE). 

i: as 
B= H x _W (HB) x 2 
2x HBWM 

H’, 
~ M 
H 
VM 

This formula will always express the base of the 
triangular section of walling filling the above condi- 
tions :— 

H 


vM 

This simple rule provides us with a ready means of 
ascertaining the nucleus of the structure, and the 
individual ideas of the engineer are then quite at 
liberty. 

The rule is calculated, assuming a vertical face to the 
dam. If the face is built with a batter, a vertical line 
should be drawn from the face of the wall at the top 
and the calculated base set back from that line, allowing 
additional base due to the batter. This keeps us within 
safety, as, with the extra weight in the wall to the same 
head, the resultant falls within the middle third instead 
of at the } point. 

This will be clear from Fig. 4, the section of the 
Vyrnwy Dam. Triangle (1) is calculated according to 
the formula, giving a base A-B. Triangle (2) is the result 
of the batter, giving additional base C-A. 

Taking triangle (1) only, the resultant falls at } A-b. 
Taking triangles (1) and (2) together, the resultant falls 
short of 3 C-B, and within the middle third. 

The resultant in the actual structure, as given in Tur 
ENGINEER of February 5th, 1886, is also shown. 

The actual effect of the departure from the triangular 
section, in this example, for instance, is to raise the centre 
of gravity, and to throw the resultant further from the 
water face. It is here where further care and calculation 
is needed. 

For the purpose of showing the applicability of the 
formula to practice, and also of showing how it may be 
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dams have been investigated, and some of the results 
given herein :— 

Fig. 1 is a section of the Assiian Dam of the Nile 
reservoir, as shown in the minutes of “ Proceedings” of 
the Institution of Civil Engineers, Vol. clii., Plate 2, and 
described in the text. This dam was designed to hold 
up water to the level of 106 m. above sea level, with a 
head of water on the dam of 20 m. (65°6ft.), but it was 
also assumed in calculation that the water might be 
raised to the roadway level of 109 m. The principle of 
this calculation has been adopted in this and the other 
examples given, and the different triangles indicated by 
lines of different character. 

As no attempt is made to store water until the reservoir 
is practically free from silt, the specific gravity of the 
impounded water may be taken as 1, but it must always 
be remembered that silt-laden water exercises a much 
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heavier pressure, and if such circumstances are likely, 
due allowance must be made. Ina paper read by Mr. 
David Gravell, M. Inst. C.E., before the Society of Civil 
and Mechanical Engineers, and reported in THE ENGINEER 
of March 11th, 1887, the opinion is expressed that in 
some districts, in time of flood, the weight of water is 
increased to 75 lb. per cubic foot, or an increase of 20 per 
cent. 

The Assiian Dam is mainly constructed of granite 
rubble masonry in 4 to 1 cement mortar. The weight of 
this masonry was 149°5]b. per cubic foot (s.g. 2°892) 
with 40 per cent. of mortar. 

Our nucleus triangle will be :— 

aes | 
2-392 «1547 

Nucleus triangles are given to 106m. and 109 m., and 
it will be seen that the slope of the back of the triangle 
is practically parallel with the actual slope of the dam, 
with about 10ft. margin. 

Fig. 2 is a section of the Burraga Dam in the Bathurst 
district of New South Wales, for the water supply of the 
Lloyd Copper Company’s mine. The section is taken 
from a paper by Mr. J. H. Cardew, A. M. Inst. C.E., given 
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in the same volume, clii. This dam is built of concrete 
masonry of a density of 170 1b. per cubic foot (s.g. 2°73). 

According to our nucleus triangle, this structure is 
very nearly the minimum allowable, and, if allowance is 
made for overtopping, it is just too weak. The greatest 
height of this dam is 41ft., the width at the base 25°32ft. 

Hig. Bis a section of the Dhukwa Dam, in the United 
Provinces of India, particulars of which were given in 
Tx ENGINEER so recently as May 17th last. This is 
both a dam and a weir, and has been designed accordingly, 
with a sufficient margin of strength for overtopping. The 
work is constructed in rubble masonry with a hearting of 
lime concrete. No note is given of the weight of the 
material, which has here been assumed at 160 lb. per 
cubic foot (s.g. 2°56). The nucleus triangles are well 
within the actual structure, unless the maximum flood 
level is taken. 

Fig. 4 is a section of the Vyrnwy Dam, before men- 
tioned, designed by Thomas Hawksley, P.P. Inst. C.E., 
for the water supply of Liverpool, and has been fully 
described in THe ENGINEER. This dam is very ample in 
section, as our calculation quickly shows. It is built of 
slate, in the form of Cyclopean rubble, of a specific 
gravity of 2°72. These nucleus triangles also have back 
slopes practically parallel with that of the actual dam, 
with about 12f{t. margin. 

The next example, Fig. 5, is that of the Wachusett 
Dam for the water supply of Boston, U.S.A., as illustrated 
in Tue ENGINEER, May 24th, 1901. The nucleus triangles 
are well within the actual structure, assuming the specific 
gravity of the masonry at 2°72. 

lig. 6 shows a section of the new Croton Dam—com- 
pleted last year—for the additional water supply of New 





Fig. 6—-NEW CROTON DAM 


York City. This is the greatest masonry dam in the 
world, and was described in great detail in Toe ENGINEER 
from April 12th to May 10th, 1907. The section shown 
is i at the maximum depth, which is as much as 
297ft. 

The dam is constructed of a very hard, tough, and 
heavy granite, weighing about 185lb. per cubic foot, 
specific gravity 2°96. At one part of the section it will 
be seen that the nucleus triangles are very close to the 
back, one being inside and one—that for overtopping— 
outside the structure. 

There is no need to multiply examples, those given 

embrace the practice of the five continents. 
_ It must be urged, in conclusion, that the suggested 
formula is not given to supersede the usual calculations, 
but only as a check thereon. Great problems of this 
nature, involving so many considerations, cannot be dealt 
with in a few moments; but the minimum structure can 
be very quickly found, which must, under no circum- 
stances, be reduced. 


Table giving the Base of the Nucleus Triangle, in which the Resultant 
Falls at % from the Water Face. 
Specitic gravity Square Base to 
of masonry. roo’ head 1. 
1-75 1-35 -76 
2-0 1- ‘71 
2-1 1-4£ -69 
2-2 1-4 67 
2:3 1-5: 66 
2-4 1-2 65 
2-5 1-5! -63 
2-6 1-6 +62 
2-7 1-6 -61 
2.8 1- -60 
2-9 1-7 -59 
3-0 1-74 “58 











REPAIRING THE SUEVIC. 


_FoLLowinG up the account, with illustrations, in Tax 
E'NGINEER of April 12th last, of the salving of the major 
portion of the White Star liner Suevic, which was 
W recked on a reef of submerged rocks off the Lizard on 
March 17th, we are enabled through the courtesy of 
Messrs, Harland and Wolff, Belfast, to reproduce two 
photographs of the new forepart.which they have built 
lor the purpose of joining on to the salved portion which 
‘les at Southampton. 

Without recapitulating details of the process and 
methods by which the after and larger portion of the 
Mig was cut away from the portion which was fast on 

1¢ rocks, floated, and towed stern first to Southamp- 
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effected entirely from the outside of the hull by the 
explosion of gelagnite cartridges ranging from 2 lb. or 
8 1b. up to 8lb. and 10lb. The charges were sewn up in 
canvas covers, and laid along the plates, in close contact, 
and fired electrically. Most of the cutting thus accom- 
plished was of a remarkable character; the keel, a 
heavy flat bar 124in. by 3}in., having as clean an appear- 
ance, when seen in dock at Southampton, as if the cutting 
had been done by shears. 
salved portion of the vessel—about two-thirds of the 
entire length of 550ft.—was brought to Southampton 
intact and undamaged, with scarcely a rivet loose, except 
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the new part on the stocks at Belfast completely in frame 
and for most part plated. One view shows the structure 
from the stem end, this end being nearest the water—a 
circumstance so uncommon in shipbuilding practice as to 
arrest the passing attention of even the expert. The 
other view shows the structure at its midship extremity, 
where, as will be noted, there is a water-tight bulkhead 
designed to fit into the structure of the compiete 
sbip as regards water-tight hold compartments. Space is 
valuable at the great Belfast establishment, and it will be 
observed that the structural bottom of another vessel 
occupies part of the berth. This, of course, will be 























in the near proximity to the line of severance, facts 
which cloquently testified to the quality of the shipbuild 
ing as well as to the skill and efficacy of the salving 


older portion—the Suevic was built in 1900—will now 
soon be wedded to the new. 





ton, it may be stated generally that the severance was 





Southampton. 








NEW BOW FOR THE SUEVIC 


carried to its full length when the new part of the Suevic 
is floated. 


The length of the new part is from 180ft. to 185ft., so 


methods. There was, of course, as shown by the two illus- | that when joined up with the corresponding strakes and 
trations of the salved portion in dock in our impression | butt distribution of the old part, the total length will be 
of April 12th, a jagged and rugged section requiring | as before, viz., 550ft. 
trimming and adjusting at the hands of the ship| first, and the proper floating and trim to Southampton 
repairers, but this has long since been put right, and the | of this ship which is not a ship, considerable thought 
and calculation have, of course, been required, but 
although somewhat out of the usual the problem presented 
The launch of the new fore part will take place on | is one which the staff at Queen’s Island may confidently 
October 5th, and it will be without loss of time towed to | be relied upon easily to deal with. 

The two illustrations on this page show ' 


To ensure the safe launching, bow 


The illustrations show one of the crane gantries 
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between and over the building berths at Queen’s Island 
Yard. In this connection it may be noted that the firm 
has placed an order with Sir William Arrol and Co., of 
Glasgow, for the preparation and erection, over two 
building berths about to be laid down, of a new gantry 
and crane equipment which will embody the fullest 
experience regarding such structwres as are now—of 
varying design—a striking feature in most shipyards of 
note. The new berths will be capable of ascommodating 
such huge vessels as rumour persistently credits the 
Belfast firm with having a commission ior from the 
Hamburg-American Company and others. The berths, 
which are to be side by side, will have a total ground 
length of over 860ft,, while as regards overhead equip- 
ment the length will be 800ft. The clear width of each 
berth will be 150ft. inside the standards. There will be 
three lines of lattice columns for almost the whole length 
of the two berths, thoroughly braced in every direction, 
supporting longitudinal crane-bearing girders and trans- 
verse members. Electric overhead cranes, of consider- 
able power, will traverse the whole lengths of berths, 
with transverse travel as well. Over the top of the centre 
line of columns will be a track to accommodate a huge 
and powerful travelling and revolving cantilever crane. 
This will have one long arm sufticient to lift a load from 
alongside either of the berths, and a shorter and weightier 
counterbalancing arm. This crane, at a height of about 
200ft. above ground, will serve a working area of 1000ft. 
in length by 270ft. in width, thus being capable of lifting 
a load from any position and placing it in any part of the 
vessels which may be under construction in the two 
berths. 








MACHINERY AT OLYMPIA. 
No. IL.* 

In our first article on the Machinery Exhibition, 
appearing in our last issue, we gave a brief outline of the 
nature of some of the principal exhibits. Before describing 
the Exhibition in detail, it is worthy of mention that at the 
time of the opening there were very few unfinished stands ; 
indeed, with the exception of one or two éxhibitors being 
without electric current for driving their motors, the 
Exhibition was complete. This, considering the vast 
amount of machinery in the building, and the many un- 
foreseen difficulties which had to be overcome in erecting 
it, was a very creditable achievement. It was difficult 
to believe that the enormous change which had taken 
place in the appearance of the stands since our previous 


fore, be worked at any time over the gap space and right 
up to the largest face-plate running in the gap without 
any overhang either of the tool or saddle. The design of 
bed gives a true box form of casting, with heavy side 
gibs, as well as cross braces, which are placed in a reverse 
diagonal direction instead of vertically. The change gear- 
box for screw-cutting and feeding, by means of which 
forty-one threads and feeds are available without chang- 
ing a gear wheel, is also fitted with an arrangement 
enabling the lathe to be set up for cutting metric threads, 
or any unusual threads, at the mere cost of the necessary 
extra change wheels, and for each unusual thread so set 
up there are available four changes. As an example, a 
pair of wheels set up to give 4 mm. pitch would cut 1 mm., 
2mm., 4 mm., and 8 mm. pitches. We also understand 
that all the usual English pitches remain available when 
the lathe is set up for unusual threads. The cross slide 
of the compound rest is formed by a 4-slotted surfaced 
boring or milling table of large dimensions, fitted with a 
sud tray. With this ordinary boring can be carried out, and 
holes parallel with each other in the same casting, such 
as twin motor cylinders, &c., can be bored at one setting, 
the distance from centre to centre being readily obtained 
by a micrometer attached to the cross slide screw. 
The table has self-acting cross feed, as well as longi- 
tudinal. The loosening of two nuts brings the upper 
slide away, leaving this table clear for fastening work 
to. In addition to the foregoing, the lathe also has em- 
bodied in its construction the latest developments in 
lathe design. The countershafi has no gears, gate 
changes, clutches, nor other speed-changing devices, it 
being merely a countershaft running in swivelling self- 
oiling bearings, carrying two friction pulleys and one 
fixed pulley for the headstock. As the machine reverses 
from the apron, reversal in the countershaft is not neces- 
sary, the two pulleys being intended to run at 100 and 
200 revolutions per minute respectively in the same 
direction. 

One of the most extensive stands is that of Messrs. 
G. W. Burton, Griffiths and Co. Space forbids us deal- 
ing with the many fine machine tools which are to be 
seen in operation on this stand. Among the most notable 
is a “ Pittler” patented universal turret lathe, suitable 
for a large variety of work, which can be produced either 
from bar stock or from castings. A special feature of the 
machine is the method of mounting the turret, which 
carries sixteen tools, thus providing for a large number of 
operations without necessitating changing the tools. 
Another machine to which attention may be called is a 














Fig. 1-9-INCH CENTRE LATHE—DRUMMOND BROTHERS 


visit had only taken some forty-eight hours to bring about, | 
and great credit is due both to the organising managers, 
Messrs. C. D. Smith and F. W. Bridges, and to the 
exhibitors themselves for the manner in which the work | 
was pushed forward. 

We will now proceed to describe those of the exhibits | 
which have struck us as being possessed of novel or | 
interesting features. 

The stand of Messrs. Drummond Bros. contains several | 
of their small Jathes, fitted with a novel form of slide | 
rest, in the design of which is incorporated a large boring 
carriage. The loosening of one nut allows the upper | 
slide to be entirely removed, leaving a surfaced table | 
fitted with 4 slots, thus converting the lathe into a 
regular boring machine, particularly suitable for re-boring | 
motor car cylinders, &c. Among other tools, there is a | 
very fine Qin. self-acting, sliding, surfacing, boring, and | 
screw-cutting lathe, which is claimed to be the first of its 
size to be put upon the market fully designed up to the 
capacity of modern steels. The main novel features of 
the lathe—a view of which is given in Fig. 1—are that 
the slide rails on which the saddle is guided are formed at | 
the level of the bottom of the gap and extend right along | 
the gap space, instead of being formed at the top level and 
stopping short at the gap space. The saddle can, there- 


No. L. appeared September 20th. 


“ Whitcombe-Blaisdell ” second-belt planing machine, de- 
signed to plane work up to 2ft. by 2ft. by 6ft.in length. A spe- 
cial feature of this machine is the employment of a leather 
belt for connecting the high-speed driving shaft to the gear 
operating the table rack, thus dispensing with a train of 
gearing. The small tool department of this firm is also 
interesting. It consists of a selection of high-speed and 


| ordinary-speed carbon steel twist drills, milling cutters, 


reamers, &c., manufactured by the Standard Tool Com- 
pany, Cleveland, Ohio, and a selection of chucks of various 
types by the Union Manufacturing Company, T. R. 


| Almond and Co., and the Cronkvist Drill Chuck Company. 


There are many other small tools, such as emery wheels, 
expanding mandrils, tube expanders—in fact, practically 
every tool requisite in the engineer’s workshop. 

The stand of Messrs. Alfred Herbert, Limited, contains 
many interesting examples of the most approved forms 
of machine tools. The machines are driven from over- 
head shafting, and the stand has every appearance of a 
model workshop. One exhibit worthy of mention is a 
No. 17 combination turret lathe, which is specially 
designed for dealing with heavy chucking work, but 
may also be profitably employed on bar work. This 
machine has a powerful headstock which is provided 
with duplex back gear and quadruple friction clutches, 
which are operated by two levers in front of the head- 
stock. With the aid of this arrangement nine speeds 





can be instantly obtained at any time without shifting 
the belt upon the cone pulley. A very large spindle is 
provided which will permit bars 54in. in diameter to pass 
through it. The main turret is hexagonal. Heavy box 
tool and cutter heads can be bolted to the flat faces. 
Boring bars, drills, &c., can be fitted in the tool holes 
which are provided in the centre of each turret face. These 
holders permit long work to pass clear through the 
turret. Automatic feed is provided, giving eighteen 
changes, six of which can be instantaneously obtained 
without moving the belt upon the feedcone. Six inde- 
pendent adjustable stops are fitted, which trip the feed 
motion at any desired point, and which are self-selecting ; 
these feeds are reversible. The square turret is mounted 
upon the saddle, and has automatic longitudinal and cross 
feeds, both reversible. The saddle is fitted with patented 
chasing mechanism, so arranged that when the nut is 
put into gear with the leader the tool is simultaneously 
moved into its cutting position, and when the nut is with- 
drawn from the lever the tool is automatically withdrawn 
from its work. This machine is at work machining bevel 
gear blanks in mild steel. Other lathes, similar to that 
described above, but of smaller capacity, are also in 
use. A No. 2 hexagon turret lathe is another interesting 
machine, and is a useful tool for producing work from the 
bar. Some important improvements have been intro- 
duced to adapt the lathe for use with modern cutting 
tools of high-speed steel. These improvements are said 
to provide greater power, more speed, and improved 
facilities for changing the speed and feed. There are 
four different types of milling machines, each of which 
is to be seen in operation. A No. 2 automatic screw 
machine is also shown. A feature of interest to motor 
car engineers is a machine for automatically grinding 
valve seats. The machine is in operation, and will 
doubtless interest all visitors associated with internal 
combustion engines. 

The Mork Patent Pulley Block Company is showing a new 














Fig. 2—THE MORK OVERHEAD RUNWAY 


overhead runway system, which can be clamped to 
joists, beams, &c. Switches, curves, turntables are used 
in connection with this system, and they are said to be 
easily fixed. Fig. 2 shows a portion of a runway con- 
structed on this system, with curves and switches, which 
is practically identical with the arrangement at the Exhibi- 
tion. A special bent steel-plate track of gutter-like shape 
is attached to the joist by means of hangers, and a 
trolley runs in the groove, as shown in the section, 
Fig. 3. The trolley is fitted with 
omy 4, 8, 12, or 24 rollers in accordance 
with the load that has to be carried. 
The steel-plate track, however, is 
the same for any capacity. The 
trolley has ball bearings. Switches, 
curves, and turntables are all made 
to one standard. Some of the 
advantages claimed of the system 
are, that the friction is reduced to 
a minimum, that the steel-plate 
track is readily attached to any 
existing girder, that the trolley 
cannot possibly jump the rails, and 

that the cost is low. 
A stand notable for improved 
plate mangles is that of Messrs. 
Craig and Dorald, Limited. Tig. 4 
shows an improved four-roller plate 
flattening machine which is ex- 
hibited by this firm, and which is 
claimed to be superior to any other 
of the older types of multiple rolls. 
It is claimed that in flattening the 
bulk of the plates that require to 
be dealt with in shipyard or bridge- 
work practice this machine can 
perform double the work that can 
be done with any other type of 
machine. It is also claimed that, 
even in machines built to deal with 
wide and thick plates, very few hands 
are required to operate them, as 
the two top rollers are raised and lowered independently 
of each other. The large top roller is provided with 
independent adjustment for each end, so that if a plate 
which is being flattened has one side longer than the 
opposite side the shorter side can be drawn by pressing 
the roller harder on the said side, thus aiding materially 
in taking the buckle out of thin plates. When thin plates 
are very badly buckled it is not possible thoroughly to 
flatten them in many cases without first slightly hammer- 
ing the plates; with this machine, however, it is claimed 
that better results are obtained than with equal sizes of any 
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other types. The efficient working of the machine is said 
to be due to the severe manner in which the plates may 
be treated when necessary. The machine may also be 
used for bending plates, provided that a complete circle 








utilise the superior cutting qualities to the fullest extent. | the long run. We were informed that it can be re- 

We were told that this file cuts from 200 to 300 per cent. | sharpened at least four times. 

faster than an ordinary file of the best quality. Further,| The shearing and other machines exhibited by Messrs. 
| we were told that the cutting edge is maintained fora | Henry Pels and Co., which are to be seen working, 
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is not required. At the Exhibition a series motor drives | period equal to the life of from five to ten of the ordi- | constitute one of the most attractive features in the 




















Fig. 4—FOUR-ROLLER PLATE}{FLATTENING MACHINE—CRAIG AND DONALD 


the machine, which is controlled with a controller of the | nary pattern, according to the material it is used upon. 
tramway type. Besides the machine shown in Fig. 4, the | Another advantage claimed is that the file is self-clear- 
firm is also exhibiting some combined bending and flatten- | ing. During our visit to the Exhibition we had an 
ing machines, which may be used for bending plates into | opportunity of seeing one of these files tested on lead 
a complete circle. | and other soft metals, and the results were satisfactory. 

Another interesting machine tool stand is that of | 
Messrs. John Holroyd and Co. Among other tools | 
exhibited is a screw-milling machine for cutting worms | 





| Exhibition. Besides a very powerful joist shear, which 
| is to be seen cutting up very large joists, there is also a 
| double-ended notching machine. This machine is very 
| useful for doing the notching work such as is necessary 
| to steel underframes for carriages and wagons, or for 
constructional steel work of any kind. There is also a 
patented bar, angle, tee and channel chopper; a bar, angle 
ind tee bevel chopper; and a patented splitting shear. The 
latter is capable of splitting plates of any length and 
width up to jin. thickness across the centre. 
The Bates and Peard Annealing Furnace Company is 





Fig. 6-THE DREADNOUGHT MILLING FILE 


| showing a small annealing furnace. The object of this fur- 
| nace is to attain a perfectly bright annealed surface on all 
| non-ferrous metals so that they may come from the furnace 
| free from scale or discolouration, and thus avoid the pick- 
| ling and washing process. The metal is also automatically 
loaded and unloaded into and from the annealing 
chamber, thus effecting a considerable saving in labour. 
| We are informed it has been found in practice that all 
non-ferrous metals are easily annealed by this process, 
and that they come out from the discharge water seal as 
clean and bright as they were put in, and having sufficient 
latent heat thoroughly to dry off the moisture without 
the application of any further heat ; that there is no scale, 
no pickling in acid, and no washing or fixing. 

The saving effected on copper alone is said to equal 10s. 





| per ton of metal annealed. On more precious metals, we 





and all kinds of square and other thread screws. The | 
machine on view is suitable for motor car builders, genera] 
engineers, &c. There is also a 36in. universal gear 
hobbing machine which cuts spur, worm, and spiral gears 
up to lin. pitch from the solid by means of a hob. Only 
one hob is required for each pitch, and it is stated | 
that every wheel, no matter how many teeth it contains, 
is accurately cut to the correct shape. 

The most novel machine on this stand is a new internal 
and external screw-milling machine for milling external 
and internal threads on rings and screws. Screws are | 
milled with an ordinary thread cutter, or with a comb-- 
section cutter. In the latter case the cutter corresponds 
to the whole length of thread to be cut, and the operation 
is effected by one revolution of the work. 

Some patented hack sawing machines and several other 
novel tools are also being exhibited by this firm. : 

The 30in. electrically-driven boring and turning mill 
shown in Fig. 5 is to be seen on Messrs. John Stirk and 
Son’s stand. This machine is driven by a shunt-wound 
motor, which is an integral part of the main casting, and 
constitutes the principal feature common to several 
machine tools manufactured by this firm. The motor is of | 
2} horse-power, and runs at any speed, from 800 to 1600 | 
revolutions per minute, with the use of a shunt rheostat, | 
which is mounted on the front of the machine. The 
belt cones and gearing are so proportioned that any speed | 
of the table can be obtained between 5 and 250 revolu- 
tions per minute. The quick speeds are particularly | 
intended for boring, and when the double gear is put into 
operation, which is accomplished by a clutch outside the 
machine, a uniform speed of 40ft. per minute can be 
obtained on any diameter from 3}in. to 28in. The feed | 
is by gear box, which gives a range of nine feeds in each 
direction. The table is a combination clutch, the jaws | 
of which can be worked both universally and indepen- 
dently. Electrically-driven lathes and other machine 
tools are also to be seen in operation on this firm’s stand. 
A special high-speed heavy duty lathe, manufactured by 
Messrs. John Stirk and Sons, is also to be found on Messrs. | 
Sanderson Brothers and Newbould’s stand, where it is 
used to show the adaptability of “Sa BeN ” high-speed | 
steel, as supplied by the latter firm. 

Messrs. Bullivant and Co., Limited, are showing steel | 
wire ropes of all descriptions, patented differential pulley 
blocks, wire rope cutters, kc. On the same stand there is 
a working medal of the Shrewsbury Mono Railway | 
System. This is a new form of transporter for carrying | 
material such as wooden logs, &c., and we are informed | 
that it may also be used for carrying passengers. The 
transporter runs on a wire rope or single rail, and the 
load is carried below the level of the rope or rail. The | 
chief features claimed are that two loads of very different | 
weights can be carried on either side of the rope and a | 
perfect balance can easily be secured; also that the | 
arrangement is provided with a self-acting brake. This | 
transporter is said to be capable of travelling at very | 
high speed, and also to be capable of running round sharp | 
curves without danger. 

The Patent File and Tool Company is showing a new | 
form of file, known as the “ Dreadnought ” patent milling | 
file. A portion of one of these files is shown in Fig. 6. | 
These files have semicircular teeth on both sides, which | Perhaps the mest remarkable feature is that. very rough | 
are cut very deep, and it is claimed that the formation | file leaves a wonderfully smooth surface on the metal it is 
of the tooth is scientifically correct. A special back or | used upon. The first cost of the file, we understand, is | 
holder is used in conjunction with the file, which is said to | slightly more than the cost of an ordinary file, but its | 
enable the user to get a much greater purchase, and to | very long life is said to make it a much cheaper article in ' 














Fig. 5—30-INCH BORING AND TURNING MILL—JOHN STIRK AND SON 


understand, the saving is very much increased. The 
consumption of fuel, whether gas or coal, is claimed to 
be less than by any ofher method, as the annealing 
chamber proper is nevez opened to the atmosphere, and 
after once reaching the necessary temperature, only 
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requires to be maintained at that temperature, whereas 
if pots are used for annealing, the fuel used in heating the 
pot is wasted. In addition to this, the effect of having to 
remove the cover of the furnace for the purpose of ex- 
tracting the pot dissipates a large amount of heat, which 
in this new process is available for annealing. We are 
informed that furnaces are at present in operation for 
annealing copper wire for the electrical trades, copper 
sheets, fillets, tubes, brass tubes, gold and _ silver 
articles, &c. 

On the same stand some electrical welding machines 
are shown which are manufactured by the British Insu- 
lated and Helsby Cables Company, Limited. A small 
welding machine is shown in operation, which welds 
copper wire with remarkable ease and rapidity. There 
is also a good display on this stand of the “ Prescot” 
compressed paper pinions which are also manufactured 
by the British Insulated and Helsby Cable Company. 

W. H. Bailey and Co., Salford, Manchester, exhibit a 
large variety of their specialities, consisting of air-com- 














Fig. 7—DRILLING AND TAPPING MACHINE—BUTLER 


pressors, steam pumping engines for boiler feeding 
and general purposes, boiler mountings, and engine 
fittings of almost every type. The “ Koster” patented 
air-compressor, of which two or three types are shown, 
is a machine which is said to give the highest volumetric 
and mechanical efficiencies. These compressors are 
made on the single and the multiple-stage combined 
inter-cooling systems. Another of the firm’s exhibits to 
which attention may be called is the “ Davidson ” direct- 
acting steam pump. The special feature is the range of 
speeds at which it can be driven, viz., from one or two 
strokes to 200 or 300 strokes per minute. It is made 
with either pistons or rams for high-pressure boiler 
feeding, working hydraulic presses and for high lifts in 
mines, and can be fitted with simple, compound or triple, 
expansion steam cylinders. The “key ring” renewable 
valve seat, which is fitted to stop valves for high-pressure 
superheated steam, constitutes another notable feature in 
connection with this firm’s exhibit. The advantages 
claimed are that it allows for differences of expansion 
between the seat and the body, and that it can easily be 
removed and replaced. The principle of the “key-ring ” 
is the adoption of a fiexible metallic connection between 
the seat and the body, similar in construction to the well- 
known Ramsbottom piston ring. The seat of the ordinary 
type is screwed into a spring ring which is sprung into a 
groove in the valve-body. The seat can be removed and 














Fig. 8—-DRILLING AND TAPPING MACHINE-BUTLER 


replaced with ease, and we were told that it will expand 
freely in all directions, and remain tight under all pres- 
sures and temperatures, Other interesting exhibits on 
this stand are Thurston’s patented oil tester, and the 
Bailey’s patented hydraulic installation recorder. The 
former machine is designed for users of large quantities 
of oil, to enable tests to be made to demonstrate the most 
suitable oil for aspecific purpose. The latter is an instru- 
ment specially designed for use in connection with 
hydraulic power stations. It can be connected to any 
number of pumping engines, and records the duty of 
these engines on a diagram. 

The valves, boiler mountings, steam and water fittings, 
shown on Messrs. J. Hopkinson’s stand are admirably 
finished. A Lancashire boiler front has been erected, on 
which are mounted the well-known fittings manufactured 
by this firm. There is also a special float trap and a 
patented flue ring for Lancashire boilers. Messrs. S.and E. 
Wannbacher are also showing a number of valves of 
different kinds, and some motor driven centrifugal pumps 





and air compressors; the latter are of the vertical and | 


horizontal types. Hand-operated force pumps are also to 
be found on this firm’s stand. 

The Consolidated Pneumatic Tool Company's exhibit 
is a very extensive one, and includes many of the well- 
known tools made by this firm. A large air compressor 
1s in operation, and supplies compressed air to the tools 
on the stand. Among the many different kinds of tools 
to be seen working is a complete assortment of electric 
drills, with magnetic drill posts. One of the latest 
novelties on show is a pneumatic sand-rammer for 
foundry work. Another new device shown is a speed 
recorder for motor cars. 

One of the most popular exhibits is that of Messrs. 
Siebe, Gorman and Co., the submarine engineers. This 
firm has erected a large diving tank, and diving 
exhibitions are given at frequent intervals. The tank is 
provided with glass windows at the side, and visitors are 
able to see the divers at work with pneumatic rock drills, 
&e., under the water. Telephones are also in use, by 
means of which visitors are able to converse with the 
divers. The tank in use is similar, but very much smaller, 
to that which Messrs. Siebe, Gorman and Co. have 
erected at their Westminster works, and which may be 


carried to the bogie by a rope. In this case the bogie is 
supplied with compensating pulleys, so that the spare 
length of rope may be dealt with. 

Messrs. Selig, Sonnenthaland Co. are exhibiting a large 
collection of the most modern machine tools, including 
horizontal and vertical milling machines, a new high- 
speed lathe, a new type of boring and surfacing lathe, a 
very fine automatic hobbing machine, grinding machines, 
&c. Perhaps the most novel exhibit on this stand is a 
patent oil grooving lathe, which we illustrate in Fig. 9. 
This machine is for cutting one or more continuous or 
endless spiral grooves, returning upon themselves, either 
in the interior of a bushing or other bearing. or on 
the exterior of a shaft, journal, stud, &s. As an endless 
groove will retain oi! considerably longer than the more 
common form of groove, this lathe is of particular advan- 
tage to manufacturers of quick-running machinery, where 
thorough lubrication is essential. The lathe shown in 
Fig. 9 is equipped for forming grooves within bushings, 
axle bearings, «c., but it may be fitted with a work-holder 
for enabling grooves to be formed upon shafts, journals, 
or studs. When arranged as shown, the bushing to be 
grooved is held in a special chuck revolved by the head. 
stock. On the carriage there is a tool post which takes 
a boring tool holder of the 
size_required for the bushing 
to be grooved. A crank 








mechanism causes the carri- 
age to move to and fro along 
the bed, sending the boring 
tool in and out of the bushing 
at a predetermined ratio of 
reciprocations of the carriage 
to revolutions of the spindle. 
The drive of the carriage is 
accomplished through a series 
of gears from the spindle to 
a vertical shaft, at the top of 
which is a crank disc. The 
crank pin is udjustable in 
its disc to an index, in order 
to determine the length of 
travel of the carriage. The 
ratio of reciprocations of the 
carriage, and consequently 
the pitch of the spiral to the 
revolutions of spindle, is de- 
termined by change gears in 
the train of gears from the 
spindle. Fine adjustments 
of the tool to the work are 
accomplished by a turn- 
buckle in the connecting-rod. 
Hand adjustments to the 
carriage and top rests are 








Fig. S—OIL-GROOVING LATHE—SELIG, SONNENTHAL 


used by engineers desirous of gaining diving experience. 
Some well-made working models of economisers are to 
be found on the stand of Messrs. G. Green and Son. 
The scrapers of these economisers are driven by electric 
motors. A new pump which this firm is just putting 
upon the market is also on view. This pump is termed 
the patent hydraulic anti-incrustration pump. It is to 
inject fluid into the boiler feed-water, for use where feed- 
water is impure. The pump is arranged to work by the 
action of the water contained in and passing along the 
economiser feed pipe. The need of special driving gear, 
as supplied to the former type of mechanically-driven 
pump, is thus obviated. E 
Among the machines displayed on the stand of Messrs 
J. Butler and Co. there is a 48in. vertical boring and 
turning mill, which is driven by a constant speed 
15 horse-power motor. The motor is fixed on the bed at 
the back of the machine, and drives the countershaft 
through the medium of a belt. The countershaft is 
carried at the top of the standards, thus making a com- 
pletely self-contained machine. Another exhibit worthy 
of mention is a 36in. double-geared high-speed drilling 
machine, which is driven by an 18 horse-power variable 
speed motor coupled direct to the bottom cone shaft. 
This machine, we understand, will drill a #in. hole 
through cast iron at the rate of 20in. per minute when 
running at a speed of 600 revolutions per minute. There 
is also a 10in. stroke improved patent slotting machine 
with quick return motion. This machine is driven by a 
5 horse-power 3 to 1 variable speed motor, which is 
fixed on a base plate at the back of the machine. The 
portable power-driven drilling and tapping machine shown 
in Figs. 7 and 8 is another noteworthy tool to be seen on 
this stand. It will be noticed that the foot having been 
secured, the position of the drill head may be adjusted 
horizontally and vertically on the screws. The makers 
call attention to the connecting block between the two 
screws, which is designed to enable the mill spindle to be 
tilted in either plane to a correct vertical position, thus 
avoiding the necessity of packing the foot to suit a rough 
casting. The spindle is driven by a machine-cut spur 
wheel and pinion, the rope pulley driving by a steel mitre 
wheel between a pair of inverted mitres, the arrange- 
ment being such that by the movement of a small lever 
the direction of the spindle may be reversed for tapping. 
The spindle is also provided with a neat arrange- 
ment for leaving it free of the feed screw for 
quick withdrawal. The feed is given by hand. 
As shown in Fig. 8, the electric motor is fixed 
to a four-wheel bogie fitted with a screw at 
each corner, by means of which it may be lifted off 
the wheels, so that it can hold securely to an even or 
uneven floor against the pull of the rope, the length of 
which is adjusted by a pulley on a vertical shaft. The 
motor has two pulleys of different sizes fixed to the 
armature shaft, thus giving two speeds. Where electric 
power is not available a belt-driven countershaft may be 
fixed in a convenient position in the shop, and the power 


provided, the rack pinion 
being arranged to be disen- 
gaged when the machine is 
in operation. We are in- 
formed that the ordinary axle-box may be grooved in one 
minute with this lathe, and that the time taken to groove 
any bushing is very small as compared with hand work 
with a chipping tool. 








SOCIETY OF ENGINEERS. 


By permission of the Admiral Superintendent, Vice-Admiral G. 
A. Giffard, C.M.G., members of the Society of Engineers paid a 
visit to H.M. Dockyard, Chatham, on Wednesday, 25th 
September. 

The Dockyard dates from the time of Elizabeth: it was enlarged 
by Charles I., and after an attack by the Dutch Fleet under Van 
Rayter in 1667, was improved by Charles II. Large extensions 
have been made from time to time, notably in period 1867-1871, 
when new works at a cost of nearly 14 millions were carried out, 
and it is now one of the finest shipyards in this country. 

The more modern parts consist of five docks and three large 
basins connected by caissons. The walls of tha basins are all 21ft. 
thick at base and about 40ft. high. One basin, nearest the Med- 
way, hasa mean length of 1270ft., a width of 700ft., and an area 
of 21 acres. This is mainly used for the reception of newly 
launched ships or those under repair after return from commission. 
This basin is connected at its eastern end with another of the 
following dimensions:—Length, 1245ft.; width, 700ft.; and an 
area of 20 acres. The third basin is of irregular shape and has an 
area of some 28 acres. A crane capable of lifting 160 tons, and 
sheer legs having a lifting capacity of 130 tons, and a number of 
smaller sheer legs and cranes with lifting capacity varying from 
10 tons to 75 tons, are arranged around these basins. The five 
docks vary from 457ft. to 656ft. in length. The concrete for the 
construction of these docks and basins was composed of one of 
Portland cement to twelve of gravel dredged in the neighbour- 
hood. The price of this gravel, which contains a good deal of 
loam, was 6d. per yard. 

In the department of tke Captain of the Dockyard several 
machines were viewed by the members of the Society, including, 
in the sail loft, a patent cutting machine adapted to cut wire rope 
and a patent sewing machine, a band saw for cutting out canvas 
and fearnought dresses, and a machine for cutting the heads of 
flags. In the Constructive Manager’s department the largest of 
the three smitheries contains over fifty forges, and the several 
machine shops in this department are on equipped with the neces- 
sary machines and appliances for constructing ships cheaply and 
expeditiously, as well as many specially devised machines, among 
which may be mentioned those for file testing and engraving, while 
on ILM. Shannon, which is now in course of construction, 
pneumatic riveting, chipping and caulking tools were seen in use. 

Quite a number of interesting items were seen in the Engineering 
Manager’s ‘department, including Boby’s patent feed-water heater 
and softener, a CO, recorder, draught gauge, a cylinder and other 
grinding machines; a number of new automatic machines of 
various descriptions te supersede those previously used, the 
Wadkin woodworker, a sand-papering machine, also a machine for 
separating brass from iron borings and brass from foundry ashes, 2 
pneumatic moulding machine, oil metal-melting furnaces, an 
hydraulic tube staving machine and a compressed-air hammer. _ 

The members examined several appliances in the Electrical Engi- 
neer’s department and saw specimens of electrical heating and 
annealing, the application of the electric motor to driving, 
electro-plating, the photometer and the means of locating faults in 
armatures. After viewing the central power station, the party 
returned by the 5.15 train from Chatham. 
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RAILWAY MATTERS. 


In the competition for best kept stations on the North 
British Railway, Rothbury has been placed in the first class. 





A Frencu express recently ran off the line at Haze- 
brouck, the engine driver and the fireman being killed on the 
spot. 

A NARROW-GAUGE mountain railway is, we understand, 
about tu be built on the Gros Glockner, near Vienna. It is to be 
electrically worked, 


A TELEPHONK has been successfully worked on an 
express in America, Communication was kept up with the central 
exchanges at both termini. 


Macgro is connected with Pernambuco by a branch of 
the Great Western of Brazil Railway, which runs two passenger 
trains, making the journey in twelve hours, and two freight trains 
per week, 


A Livncotn-To-NottincgHam Midland express, behind 
time and going at great speed, recently ‘‘took” the closed gates 
at a level crossing, and, making matchwood of them, dashed on 
unharmed. 


Tue Board of Trade have confirmed the Kent and East 
Sussex Light Railway (Further Borrowing Powers) Order, 1907, 
extendiag the borrowing powers of the Kent and East Sussex 
Light Railway Company. 

Tue recent electrification of a French incline cable rail- 
way has resulted in a stated re | of 50 per cent. in power 
expense over that when operated by steam. A buffer battery 
on the 500-volt direct-current line assists in maintaining an even 
voltage when starting and accelerating trains. 


A rEporT from Montreal says that the Canadian Pacific 
Railway Company intends to erect at Fort William a ‘ million- 
ton” dock, six new freight sheds, a huge clearing elevator, and 
other ry dation. This enterprise is part of its 
policy of building up a great shipping trade on the lakes and 
making Fort William the finest inland shipping port in the world. 





In accordance with the recent action of the American 
Railway Association ani the Master Car Builders’ Association, the 
Pennsylvania Railroad Company has notified its agents that, 
beginning September Ist, the placing of advertisements on freight 
cars of railroad ownership will be prohibited. Advertisements 
found on cars must be removed before the cars are forwarded over 
the lines of the railroad. 


A member of the Teddington District Council estimates 
that since the commencement of the running of trams in Tedding- 
ton house property in the parish has depreciated ia value to the 
extent of £30,000, and that the number of empty houses on the 
line of route represent a like amount. A notice is to be served on 
the tramway company calling upon them to abate the nuisance 
caused by the noise of the cars, 


Tue Reichsgesetzblatt for 10th September contains .a 
copy of a Decree granting a concession to Graf Mensdorff-Pouilly, 
of Boskowitz, and Engineer Rudolf Czeczowiczka, of Vienna, for 
the construction and working of the local normal gauge railway 
from Skalitz-Boskowitz to Gross-Opatowitz ; also a Decree granting 
a concession to another company for the construction and working 
of a small gauge electric railway from the right bank of the river 
Inn, near the chain bridge at Innsbruck, to the Hungerburgplateau. 


Tue report of the New South Wales Public Works 
Committee on the proposed construction of an electric tramway 
from Harris-street, 7/4 the Glebe Island Bridge, to Evans-street, 
Balmain, has been laid upon the table of the Legislative Assembly. 
The Committee recommended that the line should be constructed 
as the first section of a line from Balmain to Sydney, v4 Glebe 
Island and Pyrmont Bridges. The estimated cost of the lin@ is 
£50,720, including £16,500 for rolling stock and £11,500 for power 
and feeder cables, 


A RAILROAD is being planned to run from Hilo, on the 
eastern coast of Hawaii, north-westerly 45 miles. It will serve a 
number of sugar plantations in Hilo and Hamakua districts; at 
present the sugar is carried to the nearest point on the coast and 
loaded on coastwise steamers instead of being shipped overland to 
amain port. The road will cost about £340,000. It is expected 
that it will eventually be built all the way around the island, going 
near the lower levels of Mauna Loa, which is an active voleano in 
the centre of the island. 


Tae South Metropolitan Tramways Company has 
notified the Croydon Rural District Council that, in accordance 
with the recommendation of the Board of Trade inspector, it pro- 
poses carrying out a slight alteration to the road see at Park- 
lane-corner, Wallington. No objection is offered by the Council, 
subject to the work being carried out to the satisfaction of their 
surveyor. It was at this corner that a tramcar overturned last 
Easter Monday, causing the death of two persons and injury to 
some forty other passengers. 


ProposEp tram or other vehicular service between 
Dowlais and Pant was considered by the Dowlais Chamber of Trade 
at their last meetirg. The Pant district is a rapidly increasing 
one, and as the majority of the residents are employed at the iron 
and steel works and in business pursuits, a quick and ready means 
of access is desired. An extension from Dowlais of the Merthyr 
electric tramway service was advocated, and it was agreed to seek 
an interview with the local manager of the company with a view 
to setting forth the claims of the district in this matter. 


Tae Board of Trade give notice that in pursuance of 
Section 9 of the Railway Employment (Prevention of Accidents) 
Act, 1900, they have extended the time fixed by them for the 
making of objections or suggestions with respect to the draft rule 
on the subject of brake levers on both sides of wagons proposed to 
be made by them under the Act as notified on the 19th day of 
August, 1907, and that any objection or suggestion made with 
respect to the draft rule by or on behalf of persons affected may 
now be lodged with the Board not later than Wednesday, the 23rd 
day of October, 1907. 


Tuer Interborough Rapid Transit tunnels which are 
being constructed from the Battery, New Ycrk, to Brooklyn have 
developed such weakness as to require reinforcing. It is stated 
that the pressure from the outside of the tubes is so great that the 
caulking will not stay in the seams between the segments, and it 
will be necessary to insert a concrete lining of about 3in. thickness 
in the interior of the tube. An important consideration in this 
connection is that the clearance between the corners of the cars 
and the interior of the tubes will be reduced to 4in. It is, how- 
ever, declared that it is a physical impossibility to have the tunnels 
in operation by October 36th of the present year. 


Accorp1neG to the American Machinist, Chief Engineer 
Shand, of the Pennsylvania Railroad, is quoted as saying that 
‘the number of rails which have actually been broken in the main 
line running tracks of the Pennsylvania Railroad is so insignificant 
as hardly to deserve mention.” He declares further that the 
Pennsylvania has little cause for complaint on account of defective 
rails, and that during the past twenty-five years there has hardly 
been a single accident to a passenger train which could be attri- 
buted to defective or broken rails on the Pennsylvania between 
New York and Pittsburg. He considers the agitation on the 
question of broken rails to be greatly magnified in importance. 








NOTES AND MEMORANDA. 


Five bauxite deposits have been discovered in the 
island of Lesina, Dalmatia. They are reported to be of consider- 
able extent, and are situated near the sea. 


Tne position of Russia as the leading producer of 
manganese ores is now seriously threatened by the extensive deve- 
lopment of deposits of manganese ore in India. 


WHILE common glass will crumble when exposed to 
great heat, experiments show that when mixed with hydeslite it 
will bend or roll hot, neither breaking nor crumbling. 


Tur electrical utility of aluminium is at present con- 
fined almost entirely to bus-bars, high-tension overhead conductors 
and low voltage feeders, insulated with water-proof braid only. 


THE use of the Cooper Hewitt mercurial light is recom- 
mended for the Naval Academy by the surgeons on duty, as it will 
relieve the midshipmen of the blinding and glaring light which is 
now thrown on their study tables from swinging electric lamps. 


A MIXTURE of lead wool and graphite is now being 
successfully used for packing valves. It is used in the same 
manner as asbestos or other similar packing is employed. This 
mixture may be used for high temperatures, and has some advan- 
tages over asbestos. 


THE average performance of steam navvies in the iron 
ore deposits in the Mesabe Range, Minnesota, is about 900 cubic 
yards per day of ten hours. Three shovels together have made a 
maximum record of 190,000 cubic yards in a month, a rate per 
navvy of 1218 cubic yards in ten hours. 


ACCORDING to a contemporary, carborundum has proved 
to be a satisfactory material for classes of work other than an 
abrasive, for which it was originally intended. It is so satisfactory 
as a grinding material that it is not surprising that equally as 
good uses may be found for it in other lines. One of the recent 
uses for it is in moulds for casting aluminium. 


Tue Engineering and Mining Journal points out that 
in the matter of heating storehouses, &c., tightness of walls and 
windows, meaning ability to keep out cold wind, has a large effect 
on inside temperatures and the cost of heating. Special care 
should be taken to make the walls non-conducting and tight. 
moderate amount of mason and carpenter work in stopping cracks 
and making doors and windows fit more tightly will make an im- 
portant showing in the fuel bill. 


In order to minimise the errors arising from the differ- 
ence of temperatures between the furnace and the room in carry- 
ing out temperature determinations, Messrs. G. A. Schultze and 
A. Koepsel use two thermo-couples, approximately of the same 
e.m.f.’s, x and y, at room temperature, instead of one couple, and 
apply a compensation method. The two couples are so joined to a 
high resistance W, of which a slider cuts off an adjustable portion 7, 
that the e.m.f.’s y/r = r/W. To each ratio y/x corresponds a defi- 
nite temperature. 


Uruevuay is said to be rich in minerals. So far this 
source of wealth has been almost entirely neglected. With the ex- 
ception of granite quarries in various parts of the country and 
four gold mines at Cuiflapirti, in the department of Rivera, the 
mineral deposits have not been worked. In the past year, how- 
ever, according to a recent consular report, great interest has been 
manifested by mining men in the possibilities of various goldfields. 
Several mining engineers and prospectors from South Africa and 
elsewhere have reported on the prospects. 


In the Kallmann’s spark reducing switches an iron 
wire is switched into circuit before the circuit is broken. This iron 
wire heats and increases in resistance, so as to cut down the current 
sufficiently to enable the circuit to be broken without excessive 
sparking. A simple circuit breaker and a cell switch for accumu- 
lator batteries have been patented. In the accumulator switch the 
resistance between the parts of the divided contact arm consists of 
iron wire enclosed in a glass reservoir filled with hydrogen. The 
inveptor has used similar resistances in motor starters and for 
other purposes. 


ImpoRTANT researches upon the use of high-pressure 
steam—up to about 15001b. per square inch—in steam turbines 
have been conducted by Dr. de Laval. He finds that the present 
tables giving the properties above 3501b. pressure—432 deg. Fah.— 
are unreliable, the values having been extrapolated. One remark- 
able deduction is that at about 640 deg. steam seems to have a 
maximum efficiency. This is apparently paradoxical, for theo- 
retically the thermodynamic efficiency is greater the higher the 
temperature. The probable explanation is the rapid decrease in 
the latent heat as the critical temperature—689 deg., according to 
Cailletet ; 698 deg., according to Regnault, is approached. 


Tue author of a recent article on the interchange of 
heat in steam engine cylinders takes the example of a steam 
engine running at 300 revolutions per minute, and argues that, 
as the entire stroke is covered in one-tenth part of a second, 
there is not time for any interchange of heat between the metal 
and the steam. Experiments said to be analogous are quoted in 
support of this view of s!ow interchange of heat, and the author 
concludes that it is the water of condensation acting directly on 
the entering steam which is the rea] agent of the so-called inter- 
change of heat losses, and that this action is greatly assisted by 
the free mixture of the products of compression with the enter- 
ing steam. 

A new type of current insulator for high-tension 
transmission lines was suggested by Mr. H. W. Buck at the recent 
meeting of the American Institute-of Electrical Engineers. It 
consists of a simple form of unreinforced strain insulator with wide 
flaring petticoats, which are linked in series to support the line 
wires by a swinging suspension at each pole. At intervals of 
about every 10 poles, the line is anchored in either direction by 
the strain links similarly arranged. Itis claimed that but 10 towers 
or poles need be used per mile with this construction, and that the 
voltage carried is limited only by the number of insulators inserted 
in the links, only four of the insulators in series being needed for 
a 100,000-volt line. 


An interesting competitive test of marine engines 
will be made when the three scout cruisers, now under construc- 
tion for the United States Navy Department at Quincy, Mass., 
are in the water. These ships are of identical dimensions, the only 
difference being that one of them will be equipped with the 
Parsons turbine, another with the Curtis turbine, and the third 
with ordinary reciprocating engines. It is purposed to have a 
triple trial of these vessels, taking them to sea at the same time, 
subjecting them to the same exactions, and observing the rela- 
tive merits of the different types of motive power. It is expected 
that the trial will take place late in the summer of 1908, by which 
time the ships should be completed. 


An unusual hot blast heating system has recently been 
put to work in a hospital atSalinas, Cal., in which a furnace heater is 
used as the source of heat instead of steam coils. The hospital is 
a 37ft. by 90ft. two-storey brick building, and has accommodation 
for about thirty persons, for which a system with a capacity for 
delivering about 3000 cubic feet of air per minute, or the equiva- 
lent of about 6000 cubic feet per capita per hour, was installed. 
As there is no steam plant installed, the fan, a 55in. centrifugal 
blower, is driven by an electric motor, and the air delivered is 
heated by a large Royal hot air furnace, situated in an enlargement 
of the air casing The hot blast is distributed by ducts in the 








basement ceiling, with flues rising to each room, 


MISCELLANEA. 


Fotiow1ne the recent discovery of coal on the Earl 
De La Warr’s estate at Hartfield, it is now reported that iron ore 
has been found. 


Ir is reported that contracts for five turbine torpedo- 
boat destroyers for the United Staets navy have been given to three 
American firms. 


THe import of coal into Rostock from English and 
Scotch shipping ports in 1906 was better than in 1905, and 
amounted to about 144,500 tons, valued at about £11,000. 


TenveRs for the erection in Manchester of the second 
largest gas-holder in the kingdom will be invited in about a year's 
time. The estimated cost will be about £100,000, and the capacity 
10,000,000 cubic feet. 


Tue Sheffield Town Trustees have made a grant of 
£5000 to the Sheffield University, to be applied to the use of the 
Department of Applied Science for the equipment of a high-speed 
tool steel testing plant. 


A sTEEL works is to be built in Muroran, in the 
northern island of Japan. Itis expected that the work will be 
commenced about the end of this year, and that the company will 
be in working order and ready for operations in 1909. 


Tue United States production of cement in 1906 
amounted to the total of 51,000,445 barrels, valued at £11,060,000, 
exceeding by 10,897,137 barrels in quantity and £3,874,000 in 
value the production of 1905, which had been the record year. 


THE managers of the Metropolitan Asylums Board have 
approved of the erection at Belmont, Surrey, of new laboratories 
for the preparation of diphtheria anti-toxin and for bacteriological 
an The total expenditure on the laboratories is not to exceed 


Tue work of extending the building slip in Portsmouth 
Dockyard by an additional 50ft. has been begun. The slip will be 
600ft. in length when the extension is completed. In preparation 
for the work of constructing the new lock, the coal accumulated 
at the coaling point in the dockyard is to be cleared away. 


Att the coal in Pernambuco comes from the United 
Kingdom, and the imports amounted for the year 1904 to 67,324 
tens, for the year 1905 to 61,880 tons, and for the year 1906 to 
57,189 tons, the decline being attributable to more economical 
working on the Great Western of Brazil Railway, the principal 
consumer here. 


THE export of Danish cement is gradually increasing 
year by year. In 1905, 211,269 barrels were exported; in 1906, 
227,229 barrels. Considerable quantities are now being shipped to 
the East, and as the mills already existing cannot satisfy the 
demand, the East Asiatic Company has erected a new manufactory 
in Jutland for exportation purposes. 


Tue Bosphorus Bridge linking Europe to Asia is a 
project that Sultan Abdul Hamed has long had under considera- 
tion. The last bridge was that built of boats by Darius for the use 
of his army long before the Christian era. The plans for the Turkish 
bridge were accepted years ago, and call for short suspension spans 
between a succession of granite towers. 


Tue British Consul at St. Nazaire, the port in France 
at the mouth of the Loire, states that the export of iron ore is 
increasing. These supplies come from the Chateaubriand district, 
and are exported to Holland and to Great Britain. The mines 
are operated by a Dutch company, and none of the ore is used 
locally. It is said that the ore is not of high grade. 


AT a meeting of the Association of Chambers of Com- 
merce at Liverpool on Wednesday, September 18th, a resolution 
was adopted to the effect ‘‘ That in the opinion of the Association 
itis desirable that a system of submarine signalling should be 
established on the coast of the British Isles, and that the cost of 
the same should be paid out of the National Exchequer.” 





THE manufacture of machinery, tools and implements, 
boilers, engines, nails, &c., has been steadily developing at 
Smyrna, reports the British Consul there, and very creditable 
works are in existence, mainly owing to British capital and enter- 
prise. One of these establishments is employing 300 hands. All 
possess foundries and carry out important shipping repairs, while 
more could be done were Smyrna endowed with a much-needed 
dry dock. 


Tue Royal Commission on Mines has appointed Dr. A. 
E. Boycott to make an investigation with a view to determine 
whether there are any indications of the disease known as anky- 
lostomiasis in coal mines in Great Britain. Mr. John Cadman has 
also: been appointed to make a series of observations and tests of 
mine air in connection with the question referred to the Commis- 
sion whether any steps should be taken to ay down a standard of 
ventilation in mines, 


Particunars of the coal consumption of the turbine 
steamer Virginian, running between Liverpool and Montreal, have 
recently been published. In a series of voyages the boat has 
averaged 17-2 to 17-65 knots at an estimated power of 12,700 indi- 
cated horse-power. The average coal consumption for the propel- 
ling machinery only was 1-30 lb. per indicated horse-power. 
Including the auxiliary machinery it was 1-42 lb., and including 
electric light also, 1-507 Ib. 


Tue French Consul at Palma states in a recent report 
that three undertakings are likely to be carried out there in the 
near future—viz. : (1) Hydraulic works for the water supply of the 
town—there is no regular river-water supply, but there are springs 
in the island (Majorca) ; the works include the construction of a 
rain-water reservoir. (2) The construction of an electric tramway 
system in the town and suburbs. (3) The construction of a railway 
from Palma to Lluchmayor. 


Accounts have recently been published of a gasworks 
in Switzerland which is in the happy position of being able to sell 
more gas than it makes. This apparent anomaly is explained by 
the circumstance that the factory is situated about 820ft. below the 
holder and the place where the gas is consumed. The rise in level 
causes the gas to expand, and increases the pressure in the main 
by some 6in. The town served by the undertaking is St. Gall, and 
the factory is on the shore of Lake Constance, six miles away. 


OrpERs have just been received at Portsmouth which 
seem to substantiate the reports of the intended great develop 
ments in the matter of oil fuel for ships of the British Navy. 
Storage tanks, to contain at least 20, tons of oil, are to be 
constructed on the Gosport side of the harbour. Warships of 
all classes are to go alongside these tanks for supplies, and in 
order to make this possible a large pier is to be constructed. 
Extensive dredging operations will be carried out to make the 
approach to the pier sufficiently navigable. 


Ir is now thirty years since shipbuilding on a small 
scale was commenced at the Chilian town of Constitucién, and if 
the protective policy of the Government had in any way assisted 
this branch it is possible that to-day it might have been a very 
important industry. As it is, under purely private initiative and 
enterprise it represents an output of £400,000 annually, and gives 
employment to between 700 and 1000 people. At present over 
10,000 tons of shipping are being built in the different yards. 
The class of work done in Constitucién is principally barges, small 
steamers, and fishing smacks, 
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The Freneh Shipbuilding Programme. 


Tue French Minister of Marine has just issued 
his programme of naval construction during 1908, 
for which the necessary credits will be voted on the 
reassembling of the Chamber of Deputies. The 
extremely modest character of this programme is 
likely to be criticised by that section of the Chamber 
which has always strongly advocated a continuous 
annual addition to the fleet. Under the programme 





;|improving results being obtained with the sub- 


‘| From the submersibles much more is expected, and 





of 1906 a sum of 120,000,000f. was to have been 
spent every year upon the construction of new units, 
but M. Thomson is asking for less than this, and 
the vessels to be put upon the stocks will be limited 
to ten destroyers and five submersibles. In re- 
stricting his requirements the Minister has evidently 
been influenced by the state of the national finances, 
as well as by the necessity of concentrating the 
resources of the shipbuilding yards instead of spread- 
ing them over a number of new vessels. As a matter 
of fact, the activity of the yards is very much greater 
than would seem to be shown by this very modest 
addition of destroyers and submersibles. When 
M. Thomson introduced his programme last year it 
was with the idea of hastening a complete reorgani- 
sation of the navy by starting upon a new and more 
comprehensive shipbuilding scheme without waiting 
for the termination of the 1900 programme, which 
was already a couple of years behindhand. One of 
the features of the 1900 programme was the swift 
armoured cruiser, or commerce destroyer, so strongly 
in favour with M. Lockroy and M. Pelletan. Of 
the four armoured cruisers still under construction 
the Ernest Renan was launched last week, the Jules 
Michelet is nearing completion, and the Edgar 
Quinet and Waldeck-Rousseau are well in hand. 
There are several other belated ships on the 
stocks, although they will probably all be 
finished during the course of next year. By the 
time the vessels sanctioned in 1900 should have 
been completed a great change had taken place 
in French opinion as to the policy that should 
be adopted in the future, and the lessons of the 
Russo-Japanese sea battles, as well as the example 
set by England, Germany, and other countries, 
clearly showed that France was making a mistake 
in ignoring the importance of a first line of powerful 
battleships. To make up for this deficiency, M. 
Thomson led off his new programme by imme- 
diately putting in hand the construction of six 
battleships. This was done towards the end of the 
last financial year, so that they will all be actively 
under construction in 1908, and should be finished 
three years later. 

Having thus provided for a homogeneous 
squadron of powerful battleships, the Minister is 
hastening the construction of small units, of which 
the ten destroyers and five submersibles to be put 
on the stocks next year represent only a small part 
of the total number of such vessels now being 
built. After the first vogue of the submarine and 
submersible, when it was supposed that these little 
craft were to open a new era in naval strategy and 
strike a fatal blow at the costly battleship, public 
opinion underwent a reaction, from which it is only 
now recovering in consequence of the continually 


mersible. Experience has revealed the short- 
comings of this type of craft; but it is, at the same 
time, suggesting remedies which, within limits, are 
uncoubtedly making these new vessels formidable 
weapons of attack. The little electric submarine 
is being reserved exclusively for harbour defence. 


that have been carried out recently. They are 
already proved to be capable of cruising away 
from their base, but there are difficulties due to the 
employment of paraffin and heavy oil engines that 
are only being overcome by persistent effort. 
The French hope that something will come of the 
competition which was opened by the Minister last 
year for plans of a submersible boat which will be 
capableof navigating at a speed of 15 knots and possess- 
ing greater trustworthiness than the existing types. 
How far the Marine is relying upon the submarine 
and submersible boats is shown by the fact that 
work will be begun or continued on no fewer than 
sixty-one of these little craft in 1908, in adddition 
to thirty-two destroyers. Some complaint is made, 
however, that as the work is specialised at Cher- 
bourg, Rochefort and Toulon, there is a tendency to 
build these boats successively so as to keep the hands 
employed all the year round, with the result that in 
a type of craft where so much progress continues to 
be made there is a danger of new vessels becoming 
obsolete before they leave the stocks. It is to be 
remarked, besides, that there are far too many 
types of submersibles and submarines. The French 
navy has been cautiously increasing the tonnage 
from 45 tons to 577 tons, but those to be constructed 
next year will all be of the same type, which will 
bring up the total number of vessels belonging to this 
class to something like fifty. Having obtained arela- 
tively satisfactory form of submersible, the Minister 
is anxious to create a homogeneous flotilla which 

will be capable of navigating in home waters and of 
acquiring a recognised strategical value. 

It will be observed therefore, that while M. 

Thomson has limited the expenditure upon new 
constructions next year, he has only done so in order 
to facilitate the execution of the programme. The 

number of submarine and submersible boats in hand 
is sufficiently large to constitute a homogeneous 
flotilla, and, pending the completion of these boats, 

it is found desirable to delay others as much as 

possible until the experiments being carried out 
allow of something like a permanent type of vessel 

being settled upon. What this type will be is plainly 

foreshadowed in the terms of the competition insti- 

tuted by the Minister of Marine. It will havea dis- 

placement of about 600 tons, and will be propelled 

by paraffin engines, with auxiliary electric motors 

for navigating under water. The paraffin, or heavy 

oil,engine presents the greatest difficulty,on account 

of its want of reliability; but these troubles are 

being gradually eliminated, and the advance being 

made in oil engines is likely to have a notable effect 

upon marine construction in the future—at all 

events, as regards the smaller types of craft. The 

rapid evacuation of the vitiated air while unship- 

ping the funnel and preparing to disappear under 

the surface is also one of the many little matters 

that are claiming attention, The larger tonnage of 

the submersibles, and the greater speed it is hoped 

to give to them, will considerably increase the 

range of action of these new craft, which are even 

now capable of cruising the Channel in anything 

but the roughest weather. The results being 

obtained with these vessels are certainly reviving 

confidence among the French in their value as fight- 

ing units; but it is admitted that the problem set 

the submersibles of reaching their prey away from 

the base of operations is not easy of solution. 

During 1908 there will be an addition of sixteen 

submarine and submersible boats to the fleet, as 

well as twelve destroyers. The arming of six 

battleships and the two armoured cruisers Jules 

Michelet and Ernest Renan will practically 

complete the 1900 programme, and, having thus 

cleared off arrears, the Minister of Marine will 

doubtless next year give greater amplitude to his 

programme that will make up for the economies he 

is obliged to carry out at the present moment. 


The Meaning of Recognition. 


THE faint prospects of a strike of railway servants 
have grown no brighter since we wrote last week, 
and, indeed, the more the question is discussed the 
weaker the position of the men appears to get. It 
is not only becoming clearer and clearer that the 
Amalgamated Society represents numerically but 
a small portion of the whole body of railway ser- 
vants, but it is also more certain than before that 
it does not express the wishes of the great body of 
men who are not within its fold. Thousands of 
these men belong to other unions, and they display 
no anxiety to risk their berths and accumulated 
funds to support a Society with which they have 
but distant sympathies. Mr. Fox, of the Engine- 
drivers’ and Firemen’s Union, has said this very 
clearly, and it may be regarded as tolerably certain 
that in the unlikely event of a strike a very small 
portion of the enginemen would give up their work. 
A certain number of signalmen would go out, but 





these hopes seem to be abundantly justified by trials 





the companies assert that in few cases would the 





318 


THE ENGINEER 


Sepr. 27, 1907 


<x ——— 








withdrawal of a probable percentage of the men 
materially affect the working of the trains. Con- 
fusion might for a time be caused at the great 
termini, but there are, besides reserve signalmen, 
various Officials who are well acquainted with the 
operation of the stations, and could attend to the 
handling of the trains with but little rehearsal. 
Much unskilled labour, which forms the bulk of 
Mr. Bell’s Society, would be withdrawn, but the 
greater part of such labour could be at once re- 
placed, and the lack of the remainder for the week 
or ten days which the strike would last could be 
borne without very serious inconvenience. 

At the same time that the likelihood of a 
struggle grows less and less, the expediency of re- 
fusing a preliminary conference becomes more 
pronounced. Mr. Bell is usually so temperate in 
what he says, and so plausible in this particular 
instance, that he has succeeded in persuading a 
good many people and several newspapers that a 
preliminary conference just to explain the meaning 
of “ recognition” is desirable and necessary. The 
companies are not to be caught in a gin so simple. 
They are perfectly well aware what “recognition ” 
means, and if the experiences of the North-Eastern 
Railway had not taught them, Mr. Bell’s admis- 
sions at Cardiff on Sunday last must have removed 
their ignorance. Official recognition is the first 
step towards the prosecution of demands which the 
Secretary of the Amalgamated Society himself 
admits are “fairly high.” Things fairly high to 
Mr. Bell are not unlikely to appear inaccessibly 
exalted to the railway directors, and they are exer- 
cising the commonest worldly prudence when they 
refuse to acknowledge the Society’s right to discuss 
them. It is desirable in this connection to note 
Mr. Bell’s object in making this admission. He 
was addressing an audience of railway servants 
whose money and support he wanted. Had he 
asked them to risk their places and spend 
their money on the pursuit of such an intangible 
thing as official recognition they would have 
buttoned up their pockets. To gain their sym- 
pathies he had to show that behind official recog- 
nition lay the demand for more pay and less work. 
Hence the remark that demands would be “ fairly 
high.” We insist on this point, because it is very 
desirable that the public should be undér no 
delusion as to the policy of the Society. As long 
as recognition was an abstract concession the public 
was likely to say it was nothing to fight about, and 
either insist that the companies should give in 
because the demand meant so little, or that the 
Society should surrender because it was disturbing 
the country for a ridiculous cause. Mr. Bell played 
on the first string for a time, but he has now 
changed the tune, and the public can be under 
no misapprehension as to the meaning of recogni- 
tion. It means, in the first place, the acceptance 
of Mr. Bell as spokesman for any or all the mem- 
bers of his own—and possibly of other unions. 
That coign of advantage having been surrendered, 
it means constant irritation between the officers of 
the Society and the companies, breaking out periodi- 
cally into strikes. It means that if the “ fairly 
high ” demands of Mr. Bell are granted decreased 
dividends for the holders of railway shares— 
thousands of people with humble incomes would 
thereby be affected—and the raising of rates both 
for passengers and goods. It means to the men the 
alienation of the active sympathies of the com- 
panies, which they have hitherto enjoyed, the 
ultimate withdrawal of pension and benefit funds 
of all kinds, and the tax upon the best men to help 
the least deserving of their fellows. 

We are no opponents of trades unionism, no 
opponents of collective bargaining and national 
agreements ; but we are convinced that there is a 
vast difference between the service of the railways 
and ordinary industrial work, and that to argue 
from one to the other is illogical. In the interest 
of public safety, the management of railways in this 
country is watched by a powerful official body. 
Recognising that tired men cannot undertake 
responsible work, certain hours of labour, which 
cannot with impunity be exceeded, are specified. 
At the same time, the companies are called upon to 
report accidents, even the most trifling, to their 
servants. 
the railway mau is continually under official super- 
vision, and we do not see what more Mr. Bell 
can exact in those respects. That wages are low 
in some instances it would be fruitless to deny, but 
the Society would find it difficult to show that the 
men receiving little money are worth more than 
they get. Finally, let it be said that the whole 
body of the better classes of railway servants have 
worked contentedly and peaceably for years, in 
harmony with themselves and with their companies, 
proud of the great institutions to which they belong, 
and confident in the knowledge that they are justly 
treated during their working years, and that at last, 
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when they are too old for further service, the com- 
pany watches over their welfare. This esprit de corps, 
which everyone who has conversed with railway 
men of all ranks must have recognised and honoured, 
would be destroyed by the officialdom which Mr. 
Bell wishes to set up. 


The Quebec Bridge. 


Tue information which has reached this country 
during the past week has added very little to our 
knowledge of the circumstances of an unparalleled 
catastrophe. Our technical American contempo- 
raries all seem to unite in the very proper assertion 
that the reputation of American engineering —which 
means far more than the reputations of engineers 
—has been jeopardised, and can only be rein- 
stated by an investigation which will make all the 
facts perfectly clear. That such an inquiry is being 
carried out we have no reason to doubt. As the 
matter stands, however, there are certain facts, or 
apparent facts, which may be kept in mind with 
advantage. 

The bridge fell down because it was not strong 
enough to stand up. It is useless to ask why it fell 
down. The question is why it was too weak ? 
There are four answers. The design was defective, 
or the material was not good, or the workmanship 
was bad ; or, lastly, any two or all of the three may 
have been combined. Now, the whole American 
technical Press is agreed that the materials and 
the workmanship were excellent. It follows, then, 
that the bridge was not strong enough because the 
design was not good. There is no such thing as an 
absolutely good design for a bridge. Whetber 
designs are good, better, or best, depends on the way 
in which they fit in with the ruling conditions; and 
it must be always kept in mind that a bridge which 
is on paper, all that can be desired, is not by any 
means certain to be the best when it is called into 
existence to span a ravine or a wide river. We may 
be told that all this is quite well known to engi- 
neers. Perhaps so; yet the Quebec Bridge has 
fallen down. Our contemporaries cannot for the 
moment get away from the belief that the design 
of the bridge is responsible for its downfall. Yet 
they admit that it was designed by the most com- 
petent men in the United States, and, to avoid the 
necessary implication, the hint is now thrown out 
that the behaviour of long and large struts is 
different from that of shorter or smaller struts in a 
way which has not hitherto been recognised. 

This is an aspect of the subject which we dis- 
cussed last week, and we need only repeat again 
that our knowledge of the stiffness of struts is 
mainly of an empirical nature. The formule 
applied to them are complicated, and not 
entirely trustworthy. We are not in a position 
to assert of struts, as we are of beams, that 
the general formule for small sizes apply 
equally to those of great dimensions. Hence the 
argument that if the design was faulty it was 
faulty because precise knowledge of certain phe- 
nomena is lacking, has something to support it 
—at all events, for the time being. We may 
remark here that the design of the Forth Bridge 
presented also its quota of uncertainties. In 
that case the engineer, Sir Benjamin Baker, 
took no half measures. He threw science to the 
winds and built to cover his ignorance. What the 
bridge lost in elegance it gained in the certainty 
that no ordinary forces could overthrow it. There 
are times when it is the highest science to make 
the “ coefficient of uncertainty ” enormously large. 

It is now confidently stated that the first failure 
of the Quebec Bridge occurred in the bottom boom 
of the shore span. This was built up of long 
plates secured to each other in groups, and then 
carried in the bridge on enormous turned pins fitting 
carefully bored holes. The lateral stiffness of 
such a structure was comparatively small, and was 
augmented to the amount deemed requisite by cross 
bracing. The boom, however, buckled horizontally, 
and the bridge collapsed. This is the theory as far 
as it goes at present. We do not dispute its ac- 
curacy because we have no contradictory informa- 
tion; but it is worth notice that in this case one 
side of the bridge obviously fell first. Yet there is 
no slewing of the structure such as might have 
been expected, to be gathered from the photographs 
which have reached us. Let us ask ourselves 
whether a built-up strut of this kind is or is not 
likely to be the best ? The assumption made is 
that if links and pins are suitable for tension they 
must be just as good for compression, always taking 
for granted that they are stiff enough laterally. This 
is, however, begging the question. The onus is 
shifted from the links to their stiffeners. When a 
bar is in tension all defects such as bends or kinks, 
or such like deformities, tend to elimination ; the 
pull straightens them out. But with members in 
compression the effect of out of truth of line always 





tends to aggravation; the kink or bend will get 
worse, not better. In practice the traineg 
engineer—in this country, at all events—mects the 
difficulty by providing a far larger margin of safety 
in the members of his bridge than he thinks 
enough for the tension members. The engineerg 
of the Forth Bridge took no chances. Tho 
compression booms are mighty tubes. To gal. 
culate the principal stresses in any bridge, 
large or small, is a very simple affair. Graphig 
statics and a knowledge of the parallelogram of 
forces will suffice. But in all bridges there are 
secondary stresses. For these, in most cases, it 
is only possible to estimate. The secondary 
stresses are held by American bridge engineers to 
be less prominent and more easily dealt with in pin 
than in riveted structures. This, no doubt, and 
questions connected with labour, have had much to 
do in giving a popularity to the pin bridge which 
it has never enjoyed in any other country. 

It has been stated, as we have said above, that 
the materials and workmanship were alike excel- 
lent, and that the utmost care was used in testing 
the low steel—about 28 tons. But we are not 
informed as to what the tests were. Whether, for 
example, the impact test was employed; and the 
following statement made at the coroner's inquest 
by Mr. Hoare, engineer to the Quebec Bridge 
Company, is worth more than passing notice. The 
subject under discussion was the buckle or kink, 
which, it appears, was noticed a couple of days 
before the bridge fell. Asked if he had ever 
noticed “a similar curvature in other members, he 
replied, ‘ Never to the same extent.’” The italics 
are ours. Mr. Kinloch, inspector for the Quebec 
Bridge Company, on the same occasion, when 
asked about the crippled member, stated that it 
“had been repaired.” ‘“ What necessitated the 
repair?’’ ‘When they were unloading it, it 
fell a few feet and broke off.” No doubt a 
good deal more will be heard about a very 
pregnant incident. Some doubt is expressed 
as to whether the bridge will now be built at all, 
It seems to be beyond all doubt that if the standing 
portion on the north side is to be utilised, it must 
be strengthened. How far that is possible remains 
to be seen. When big cantilever bridges are to be 
built in the future, it is probable that recourse 
will be had to British methods. The Forth Bridge 
could not, perhaps, have borne comparison in «esthetic 
beauty with the extremely elegant Quebec Bridge; 
but elegance has been purchased too dearly when it 
results in producing a structure which is unable to 
sustain its own weight. 


State Railways. 


THE question of State railways in the United 
Kingdom was brought before the recent annual 
conference of the Association of Chambers of Com- 
merce, and it may be opportune to refer to the 
matter on the present occasion, especially as the 
problem will probably come forward again in the 
near future. It is necessary, in the first place, to 
consider what is to be understood by a State rail- 
way. Is it a State-owned line, a railway both 
owned and worked by the State, or is it an under- 
taking controlled by the State? There are plenty 
of examples of Government ownership and working 
in Belgium, Germany, Italy, Russia, and other 
European countries, whilst instances of State 
proprietorship and operation are also to be found 
in British colonies and dependencies, including 
India, Australia, and Canada. But the United 
Kingdom represents a remarkable and forcible case 
of private ownership under State regulation. Lord 
Brassey, in the course of his presidential ad«ress 
hefore the Association of Chambers of Commerce, 
is reported to have stated that competition is carried 
to excess in railway management in England, and that 
an immense capital is wasted upon duplicate lines 
which are not called for by the public ; and he ven- 
tured to suggest that the nation may perhaps be on 
the eve of a change of policy. It is quite evident 
that the reference made by the noble lord to exces- 
sive rivalry cannot apply to the goods and mineral 
traffic, because the companies in general have for 
several years past been devoting particular attention 
to the transport of more remunerative loads, and 
the consequential reduction in the mileage run as 
far as possible. When, however, the problem is 
considered as it affects the passenger service, there 
is no doubt that competition is superabundant on 
certain lines, and that it might be curtailed 
with advantage to the companies. But the 
rivalry is expressly carried on for the attraction of 
traffic, and if it were to be materially restricted to- 
morrow @ loud outery would be manifested by rail- 
way passengers on account of the inconveniences 
resulting from the substitution of a limited for 4 
liberal service of trains. The accusation of con- 
siderable waste of capital on the duplication of 
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lines scarcely seems to be borne out by the facts, 
seeing that the construction of new railways in the 
United Kingdom is of rare occurrence, and the 
actual yearly addition of slightly over 200 miles of 
line is comparatively insignificant. But if it were 
admitted for the purpose of argument that un- 
necessary duplication has taken place in some dis- 
tricts, it is probable that many years will not elapse 
before even the alleged duplicated lines will be 
inadequate for dealing with the annually increasing 

assenger, goods, and mineral traffic on the rail- 
ways throughout Great Britain. 

It is reasonable to assume that the subject of 
State railways would not have arisen in recent 
months had it not been for the labour agitation 
which has been proceeding among a section of the 
railway workers for some time past. But other 
interests are at stake which are of vastly greater 
importance, and which represent an enormously 
more numerous body than the aggregate of the rail- 
way workers. In the first place, there are the tax- 

ayers, who, in the event of the preparation of a 
wild and foolish scheme such as would be embodied 
in any project for the nationalisation of the rail- 
ways, would be required to provide the funds for the 
purpose. The capital invested in the railways in 
the United Kingdom exceeds £1,200,000,000, and 
the aggregate net receipts, including those from 
steamboats, canals, harbours, and docks, amounts 
to £44,000,000. This represents an average 
yield of about 3} per cent., which is truly far 
from being a magnificent result. But what would 
be the outcome of any plan of State expro- 
priation of the railways? The terms of pur- 
chase, as provided under the Act of 1844, 
would be largely in excess of the market prices of 
the principal railway stocks at the present time, 
and the interest payment on Government railway 
stock or bonds issued to complete the purchase 
would absorb the whole of the annual net 
receipts now earned by the railways. In, other 
words, the sum of £44,000,000 which is paid as 
dividends and interest on loans and debentures by 
the companies would merely be paid away on 
Government railway stock or bonds, and there 
would therefore be no balance to meet the 
additional expenditure which would arise under any 
complete transfer of the railways to the State. It 
is, however, claimed on behalf of State ownership 
that the uniformity of management would allow of 
reductions in the rates and charges; but is it not 
more reasonable to assume that if any changes were 
made they would rather exhibit an upward than a 
downward tendency? The expropriation and work- 
ing of the railways by the State would imply, as in 
the case of the transfer of private undertakings to 
local authorities, the creation of a large additional 
number of officials at extra expense, whilst the rank 
and file of the railway service could not hope to 
receive more favourable treatment under the State 
than under the companies. In fact, present con- 
ditions of continuity of service would be preferable 
to the adoption on the railways of the Government 
policy pursued at Woolwich and at the Royal dock- 
yards. Manufacturers and traders are also vitally 
concerned with the problem of private or State 
ownership of the railways. They are now able to 
deal with the railway companies directly, and secure 
prompt treatment. How they would manage to 
negotiate with State railway officials, with the 
reference to headquarters and the long delays in- 
separable from State ownership, passes compre- 
hension. 

The idea of State railways in the United King- 
dom represents a hopeless dream of the distant 
future, at all events for the greater portion of the 
mileage, even if Ireland is intended to be made the 
scene of an experiment in railway nationalisation. 
It has already been submitted that the present 
aggregate net revenue would be wholly absorbed 
under a scheme of State expropriation by the pay- 
ment of interest on the Government railway stock 
or bonds. If this assumption is correct, where 
would the funds be derived from for the payment 
of the larger staff of officials who would be intro- 
duced, and for the payment of higher wages, or the 
employment of more men such as would be 
demanded under any State system of ownership 
and working? It is to be feared, however, that the 
engagement of additional railway men would not 
improve the position or hours of labour of the 
existing railway workers, and the extra expenditure 
on wages and on the salaries of officials would 
have to be provided by railway passengers and 
traders, who would also appear to be -less 
favourably situated than under the present 
yone. But are not our railways largely in the 
hands of the State even now? ‘The capital 
expenditure of the railways is fixed by Parliament ; 
the Government levies a passenger duty, and thus 
participates in the revenue; the maximum rates are 
controlled by Parliament, and cases of alleged ex- 





cess can be, and are, placed before and settled by the 
Railway and Canal Commission; whilst the Board 
of Trade supervises the working of the railways and 
regulates the hours and conditions under which the 
railway men work. Except that the directors and 
managers are not State officials, and that the stock- 
holders do not possess Government railway stock 
or bonds, we already have a State system of rail- 
ways through the kingdom, with the very important 
difference that the elasticity of existing conditions 
is highly to be preferred to the rigidity and apathy 
which would obtain under any scheme of entire 
transfer to the State. 


Electric Fires, 


Waite the attempts of local authorities to 
restrict black smoke by regulation, and the 
adoption of smokeless fuels, are by all means 
to be welcomed, they do not really touch the 
root of the matter—the annual emission into the 
London atmosphere of the invisible products of 
combustion of some ten million tons of coal. The 
visible products of combustion may be more 
palpably disagreeable than the invisible, and by 
acting as centres for the coagulation of tarry 
matters the sooty particles seriously aggravate the 
evil. But the production of some 40 million tons 
of carbonic acid and 7 million tons of sulphuric 
acid will never be remedied until the combustion 
of fuel for London’s warmth and light takes place 
outside the residential area. The recent proposals 
for establishing vast electric generating stations 
at Barking, Erith, and even further afield, from 
which the smaller existing stations would gradually 
purchase their further needs, which we discuss 
on another page, was a move in this direction. 
That electric power can to-day be sold sufficiently 
cheaply to replace other forms of energy for lighting, 
for traction, and for many industrial purposes, is 
already established by experience. It remains to be 
seen whether it can be produced sufficiently cheaply 
in the London district to replace the domestic fire. 
It is estimated that to do this the price would 
have to be of the order of one-third of a penny 
per unit. If the contention during the recent 
controversy that electricity could be produced at 
Erith for, say, ‘154d.—excluding transmission and 
capital charges—should ever be substantiated by an 
actual supply at that rate, we should be on the way 
to obtaining power at a sufficiently low price. 








LONGEST NON-STOP RUN ON GREAT WESTERN 

; RAILWAY. 

By CHARLES Rovus-MARTEN, 

DurineG the night of the 16th inst. the Great Western 
Railway performed a somewhat remarkable run. It was 
not—and was not intended to be—a “record” run, in 
point either of speed or of length without stop. But it 
was done at a high rate of sustained speed—high in 
view of the various difficulties presented by a consider- 
able portion of the road, e.g., junctions, curves, colliery 
sidings, drawbridges, and the Severn Tunnel with its 
steep end curved approaches. It was from Paddington 
to Fishguard over the new route pursued by the Great 
Western Anglo-Irish mail service, completed about a year 
ago. This, it will be remembered, follows the original 
Great Western main line past Reading, Didcot, and 
Swindon as far as Wootton Bassett, 83 miles from London, 
where it branches off to the new route, and then traverses 
an entirely fresh area of country—fresh so far as railways 
were previously concerned—past Somerford, Badminton, 
Chipping Sodbury, Coalpit Heath, and Winterbourne to 
Patchway, whereit joins the older line from Bristol to South 
Wales through the Severn Tunnel, thence it follows the 
old South Wales main line past Newport, Cardiff, Pyle, Port 
Talbot, Neath, Landore, Llanelly, Carmarthen Junction, 
to Clarbeston Junction, where the newest length of all, that 
direct to Fishguard Harbour, turns off, continuing its course 
to the very side of the fine turbine steamer which runs 
across to Rosslare, at the south-east corner of the Irish coast. 
From Rosslare the Great Southern line runs direct to 
Waterford, 38} miles, taking passengers and mails in 
55 minutes, and to Cork, 135} miles, in 4h.10 min. In 
the opposite direction, the Cork-Rosslare journey is 
booked to be done in 20 minutes’ less time. The regular 
time allowance for London to Fishguard by this new 
route is 5 h. 30 min. for the distance of 261 miles 32 chains 
—roughly 2614 miles—with stops at Reading—or Swin- 
don— Newport, Cardiff,and Landore. Theline from London 
to the Severn Tunnel entrance, 119 miles, is generally 
very easy, although there are some long, but not steep, 
gradients on the Badminton short cut approaching the 
Sodbury Tunnel, which is 2 miles 913 yards in length. 
Through the Severn Tunnel, 4 miles 624 yards, there is 
a drop at 1 in 100 to the middle, and then a corresponding 
rise at 1 in 90 to the northern exit. After the Severn 
Tunnel Junction, 123 miles 47 chains from London, the 
road is mostly level to Cardiff, whence an almost con- 
tinuous but, generally, easy rise follows for 12 miles, the 
worst bit being a mileat1in126up. A four-mile descent 
at 1 in 126 to 157 succeeds, and then a level stretch. 
Near Pyle a rise and fall occur, each of three miles 
length respectively at 1 in 132-158, and 1 in 93-139. 
Then the line is nearly level for 10 miles to Neath, where 
a two miles’ rise at 1 in 88-99 is met by down trains. A 
similar fall occurs between Llansamlet and Landore, 
where the formidable Cockett bank—1 in 52 for two miles 
—is encountered. From Cockett to Gowerton there is a 





drop for 24 miles at 1 in 50-53. This is severely"felt by 
up trains. Next comes a long piece of virtually level line, 
which extends with only brief interruptions—such as a 
mile jn 195 up near Carmarthen Junction, and another at 
105 up near St. Clears, a mile of 1 in 102 down approach- 
ing the last-named station, and 1} mile at 1 in 87 down 
four miles farther on—to Clarbeston Junction, where the 
newest line turns off for Fishguard, 15} miles distant. 

At present it is not deemed wise to take the heaviest 
ten-wheeled 75-ton locomotives over this route west of 
Cardiff, but the very fine and fast eight-wheeled engines 
of the “ Atbara”’ and “City’’classes are employed and 
prove admirably efficient. 

On the 16th inst. a special train was run for the first time 
from Paddington to Fishguard without any intermediate 
stop, the transit time, moreover, being reduced by half-an- 
hour, with the view of “ feeling the way ” for future accelera- 
tions and developments. The timing was relatively easy, 
representing an average rate of 52°5 miles an hour from 
start to stop. The engine employed on this occasion was 
No. 3408, which ordinarily bears the name “ Ophir,” but 
on this occasion had received a special name plate bearing 
the word “ Killarney,” in reference to the fact that this 
“ special ” inaugurated what it is hoped will prove an ex- 
ceedingly useful and profitable excursion service between 
London and the Killarney Lakes in the early future. This 
type of engine has 6ft. 8in. driving wheels, four-coupled, 
inside cylinders 18in. by 26in., 1818 square feet of heating 
surface, and 195 lb. per square inch steam pressure. The 
train, which was made up of the newest and heaviest 
stock, weighed, with passengers, staff, baggage, and stores, 
190-200 tons behind the tender. A punctual start was 
made from Paddington at 8.40 pm. It soon became 
evident that there was to be no effort at speed record 
breaking, and that our performance was to consist simply 
in making this Jong non-stop run, unprecedented in the 
case of the Great Western, at a good average speed, and 
only slightly within the booked times. I may remark in 
passing that although the contemplated run of 261} miles 
without an intermediate halt was the longest yet under- 
taken by the Great Western, it has been surpassed as to 
length on several: occasions by the London and North- 
Western, which has in various cases made the run of 
264 miles from Euston to Holyhead without stop, and has 
two or three times run without stopping between Euston 
and Carlisle, 299 miles. But all these long runs, as well 
as this latest on the Great Western, have been made 
at relatively moderate speeds, not greatly exceeding 
an average of 50 miles an hour. whereas in the 
case of the Ocean Mail record run on the Great 
Western, its last stage, viz., from Bristol to London, 
was done under my own personal observation at the 
average speed of 71°5 miles an hour inclusive from start 
to stop. In this case, however, it had to be distinctly 
recognised from the outset that after passing Cardiff, in 
view of the numerous difficulties of the road, a rate of speed 
much below the general average of the run would have 
to content us; so that although we might and should 
travel very much faster from London to the Severn, we 
could not expect to do anything spectacular taking the 
journey as a whole, -What we did over the earlier and 
easier part of the run was to maintain the steady rate of 
almost exactly a mile a minute, our average varying but 
slightly on either side of that standard. Thus we passed 
Reading, 36 miles, in 36 min. 20sec.; Didcot, 53 miles, 
52 min. 14 sec.; Swindon, 77} miles, 76 min. 16sec. Here 
we encountered a slight check for permanent way 
repairs; nevertheless Wootton-Bassett, 83 miles, was 
passed 82 min. 49sec. from the start. Along the Bad- 
minton length our speed dropped somewhat, and when 
we passed Patchway, 113 miles from London, we had 
taken 114 min. 40 sec. to cover that distance. We were 
then, however, 4 min. 18 sec. in front of our time. Then 
came the threading of the Severn Tunnel, which was 
done with such remarkable quiet and smokelessness that 
many of the passengers were unaware of the tunnel being 
passed. Newport, 133 miles 32 chains from London, was 
passed at full speed in 138 min. 42 sec. from the start, and 
Cardiff, 145 miles 12 chains, at reduced speed in 153 min. 
14sec. from Paddington. These, it may be observed, are 
the quickest times yet made from London to those 
important points, viz., 2h. 18min. 42sec. to Newport, 
2h. 33 min. 14 sec. to Cardiff. 

It is unnecessary to follow in elaborate detail the 
remainder of this interesting run, suffice it to say that up 
the excessively severe Cockett bank, at 1 in 52, a minimum 
rate of 20 miles an hour was steadily maintained to the 
summit, necessarily without assistance of pilot or banker, 
as such aid, which is usual on that ascent, would have 
involved at least ons special stop, which would have 
“ spoiled the record” for a non-stop run. All the steep 
falling gradients were descended at moderate speeds. 
The final dead’ stop at Fishguard Station was made 
4h. 58 min. 25 sec. from London, 3 min. 35 sec. before 
booked time. 

The run had proved in all respects satisfactory, the 
great distance of 261} miles had been covered without 
intermediate halt, and the doubts expressed by some 
sceptics whether the supplies of water carried respectively 
in the tender tanks and track troughs would prove 
sufficient to take us through were demonstrated to be 
wholly without foundation. The travelling throughout 
was the perfection of smoothness and steadiness, and 
both the appointments of the train and its general 
management were the perfection of comfort. 


Of the return journey I need only say that it was made 
on practically the same timing as the down run, and with 
equal success in every respect. Once more I have to 
express my acknowledgments to the Great Western 
authorities for their courtesy and attention, and for 
the very complete facilities for my observations and 
provision for my comfort which they, as usual, were good 
enough to afford me. The Great Western Railway 
Company may be cordially congratulated upon this new 
departure in its excellent Irish service, and complimented 





upon its enterprise on having made yet another step on 
the road of progress. 
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UNIVERSAL GRINDING MACHINE 
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Fig. i—FRONT OF MACHINE 


A NEW UNIVERSAL GRINDING MACHINE. 


Great strides have been made in the design of grinding 
machines during the last few years. Plain cylindrical 
grinding requires only a simple form of machine, but the 
Universal grinding machine has to be capable of accommoda- 
ting itself to many and varied uses. A machine which the 
Newall Engineering Company, Limited, Warrington, has 
built, and which is now being shown at the Engineering 
Exhibition at Olympia by Alfred Herbert, Limited, is intended 
to combine the qualifications of both forms of grinding 
machine. In designing this tool originality is blended 
with knowledge gained by actual experience with other forms 
of machines. The result is a machine having quite a number 
of new features, but still retaining the cardinal virtue— 
accessibility of all motions and adjustments to the operator. 
The various adjustments include :—Starting or stopping the 
grinding wheel; starting or stopping the work, varying the 
speed of the latter between 37 revolutions and 550 revolutions 
per minute by the movement of a lever ; altering the traverse 
of the table from ‘054in. to °375in. per revolution of the 
work by the manipulation of another lever; altering the 
distance between the headstock and tailstock ; altering the 
distance between the reversing dogs ; throwing in or out the 
automatic wheel feed in order to give adjustment for cuts 
between a quarter-thousandth and four thousandths, and 
throwing in or out the power feed of the traverse. All these 
adjustments are capable of being performed by the operator 
standing in one position, and without the employment of a 
spanner. A general idea of the machine is obtained from 
the engravings 1 and 2, and details of it are shown by the 


drawings, Fig. 3, and Figs. 4 to 11 on page 316. The machine | 


is of rigid construction and the work is caused to move across 
the face of the wheel in accordance with the usual 
practice. The wheel head is fed up to its work in the 
same manner as most machines, and it is provided with 
compound swivelling slides to enable it to be set at any 
desired angle. It is also counterbalanced to prevent vibra- 
tions. The slide for the wheel head is long, and the male 
and female portions are of equal length to ensure even wear- 
ing. The table swivels on the slide, and can be set to grind 
tapers up to 4 deg., or 2in. per foot. 

The construction of the wheel head is clearly shown in section 
in Fig. 4, page 316. The grinding wheel, 12in. diameter by 
}in. wide, is mounted on one end of the spindle, and is dished 
to obviate the overhang of the wheel. It is easily removed 
or replaced. ~ The hardened steel spindle revolves in two 
phosphor bronze bearings which are conical and split, nuts 
being provided at each end for adjustment. Lubrication has 


not deen neglected, an oil cavity being provided in the seat of | 


each bearing. The thrust adjustment is made by the follow- 
ing means :—A is a nut for adjusting the right-hand bearing. 
It is of hardened steel, and is extended to form a face for the 
thrust of the spindle. The thrust is taken on hardened steel 
washers, B C, on either side. B buts against the shoulder on 
the spindle, and C butting against the nut D, which can be 
locked by the screw E. It is claimed that the expansion of 
spindles due to the friction set up will not come into account 
in this arrangement, as the length of spindle involved is only 
about gin. Thecap F entirely encloses the thrust adjust- 
ment, and prevents the access of abrasive dust into the 
wearing parts. The wheel slide, Fig. 3, is provided with 
telescopic means for preventing the dust and water from 
gaining access to the surfaces of the slide, and is better 
supported than is frequently the case. For the exclusion of 
dust from the slides the piece A is fixed to the front of the 
bottom slide, while the back piece B is secured to the top 
slide by the strip C, allowing sufficient movement to pass 
over the front piece A and into B. The amcuntof movement 
is limited by screws E and F in the slots HJ. The wheel 
head can be swung round independently of the slide, and the 
base of the latter is graduated for any angle of feed. The 
slide is counterbalanced to take up backlash in the 
feed gear and to prevent vibration. The headstock 
—Fig. 5, page 316—is clamped to the table by an 
eye-bolt working in a diagonal slot giving a firm 
contact against one side of the slide. The eye-bolt is moved 
by a lever A and excentric, and is fitted with a screw head 
and plate washer B and C. These are provided with a cup 
seating, the purpose of which is obvious, The screw B may 
also be adjusted to give the necessary grip at any desired 
position of the lever A. A similar arrangement is provided on 


the tail stock. The headstock can be swivelled in the usual | 


way, and is graduated. The spindle and bearings are similar 
to those in the wheel head referred to above. Three pulleys 
are provided, two of equal size and one smaller. The large 
inside one is fixed on the spindle and is for live centre and 


chuck work. For dead centre work two sizes of pulleys are | 


arranged, one fitting over the other. The thimble D is of 
steel and retained on the pulley by a phosphor bronze bushing 
E, which is screwed into the small pulley F, and locked by 


| the machine. 


the set screw G. This bush is a running fit on the thimble D, 
a thrust adjustment being obtained against the flange on the 
thimble. This gives a dust-proof arrangement totally self- 
contained and removable from the nose of the spindle by 
inserting pegs through the holes shown at H. The large 


pulley J fits on the flange of the small pulley, and is retained | 
| and it carries the pin H which throws out the automatic feed 


| by lifting the trip trigger J and allowing the feed lever to 


by three screws fitting in key-slots K. One of these screws L 
has a smaller head than the others, and has a spring. The 


head of this screw fits into recesses at the back of the key- | 
Now, to remove the large pulley it is only necessary to | 
press the screw knob M, and give the pulley a slight turn | 


slots. 


backwards in order to bring the heads of the screws opposite 
the large openings in the key-slots. The pulley may then be 
easily removed, leaving the small pulley ready for use. When 
the dead centre pulleys are in use the spindle is kept from 
rotating by means of a peg fitting in the recesses in the back 
of the fixed pulley shown at N. The general construction of 
the tail stock can be seen from the photographic views. It 
may be used for spring centre work, or the spindle can be 
locked and the screw feed to the centre used. 

The automatic traverse is obtained by variable speed 


| friction gear shown on the back left-hand view of the 


| machine, Fig. 2. 
| cave faces which work face to face but revolve in opposite 


This gear consists of two discs with con- 


directions. The first disc is driven by a pulley and belt from 














Fig. 2-BACK OF MACHINE 


the “plungers C C!. As the length is shortened by the 
adjusting nuts so is the feed reduced. The object of the 
twin pawls is to enable the use of a coarser pitch of ratchet 
teeth, the two pawls, as is well understood, permitting a feed 
equal to half a tooth, The disc G on which the ratchet 
wheel is mounted is graduated to } thousandths of an inch, 


withdraw the pawls from the ratchet wheel. A fork L 
attached to the feed lever K withdraws the pawls as the lever 
K falls to the left. Connected to this feed lever is also the 
link motion shown, which withdraws the hammer M, so that 
it clears the dog and the whole feed mechanism is then out 
of action. To start the feed the feed lever is pushed to the 
right until the trip trigger drops into position over the peg N. 
It should be explained that the two pawls are kept in contact 
with the ratchet wheel by spring points pressing against the 
heel of the pawl at O, and either or both can be withdrawn 
without disturbing the feed lever. The disc on which the 
ratchet wheel is fixed is a free fit on the hand wheel shaft, 
and the motion from the ratchet wheel to the latter shaft is 
transmitted through friction rollers on inclined planes. The 
hand wheel may therefore be used to feed in the grinding 
wheel while the automatic feed is operating. A further cor - 


‘ venience is as follows :—If it is found when grinding a shait 








“Tus Exower:” 


Fig. 3-WHEEL SLIDE—PART SECTION 


the countershaft, and transmits motion to the opposite disc 
by means of two vulcanite flanged wheels which revolve 
freely between the two discs. The speed of the first disc is 
constant, but that of the second disc depends upon the 
angle at which the vulcanite wheelsare set. The ratio obtain- 
able by this gear is as much as 7 to 1. The lever which 
controls the traverse speed is shown in the front view of 
This arrangement pet..its of variation in the 
traverse of the table between -O054in. and °375in. per 
revolution of the work. The friction gear operates the bevel 
reversing gears at the opposite end of the bed, and a clutch 
working the power traverse is controlled by means of a knob 
in the centre of the traverse hand wheel on the left-hand 
side of the apron. 

Fig. 6, page 316, shows the automatic cross feed mechanism. 
The lever A has two arms and is oscillated by the movement 
of the reversing dog above. Mounted on trunnions at each 
end is a knurled nut B, by which the plungers C C! are 
adjusted for length. These plungers impart movement to 
the twin pawls E E! around the teeth of the ratchet feed wheel 
F through the medium of the lever D. In the illustration 
the feed is shown being reversed. As soon as the dog begins 
to leave the levers the spring acting on the lever D forces the 
whole gear up to a stop, where it remains until the dog comes 
into contact with it on the opposite side. It will be under- 
stood that the amount of movement imparted to the lever D, 
and thus the extent of the feed, depends upon the length of 


that it needs, say, ‘015in. to bring it to the desired size, the 
ratchet wheel is revolved until the graduation 15 on the disc 
on which it is mounted appears opposite the pointer on the 
apron. If the automatic feed is allowed to continue in 
operation it will automatically knock off at zero. The entire 
feed mechanism can be disengaged by depressing the end of 
the trip trigger J with the finger. 

Fig. 11, page 316, shows very clearly the action of the 
reversing gear. In the position indicated a reve rsal has just 
occurred, having been brought about by the left-hand dog. 
As the right-hand dog throws over the reversing lever A the 
spring B is compressed until the left-hand latch C drops over 
the catch against which one end of the spring is thrusting. 
Immediately afterwards the right-hand latch is raised by 
means of the heel E provided at the foot of the reversing 
lever, and the pin F. This allows the spring to expand in one 
direction, thrusting against the opposite latch and carrying 
with it the right-hand catch D. This being in contact with 
the collar G on the shaft H performs the reversing movement. 
The catches D D' are free fits on the shaft H, and are pro- 
vided with trunnions on either side. These trunnions fit in 
slots in the links J. The compression of the spring 1s 
effected by the reversing lever operating through the double 
links and drawing one of the catches with it. The other 
catch remains stationary with the reversing shaft until the 
latch is lifted. The shaft H actuates another shaft K at 
right angles, and this in turn operates the reversing clutch 
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Fig. 1—COINING PRESS 


between bevel gears running in opposite directions, It is 
claimed that this arrangement is positive and regular, per- 
mitting work to be ground up to ashoulder. The reversing 
dogs—Fig. 8, page 316—embody in their design a neat appli- 
cation of a friction rolleron an inclined plane as the means of 
gripping the slide. The dogs are carried on a rectangular 
bar strapped to the work slide of the machine. Two rollers, 
acting between two inclined planes in opposite directions on 
the dog and the bottom side of the rectangular bar, effect the 
grip, while a spring between the two rollers keeps the latter 
up the inclines. Thus the dogs are immovable in either 


Fig. 2—SCREW PRESS WITH FRICTION DRIVE 


tuted for that described when desired. The machine is fitted 
with a pump, shown in the photographic view of the back of 
the machine. It is attached to a tank mounted on pivots, a 
convenient arrangement for emptying and clearing. 








MINTING MACHINERY. 


THE accompanying illustrations show some minting 
machinery which bas been manufactured by Messrs. Taylor 





the rolls is 148ft. per minute, running at a speed of 40°5 
revolutions per minute. The mill, gearing, and motor are 
mounted on a strong bed-plate of the box type. We are 
informed that a rolling mill of practically the same design 
was made for thinning the fillets after leaving the breaking- 
down mill. The rolls in this case are 12in. in diameter and 
14in. in length. 

Fig. 4 shows an electrically driven rolling mill for finishing 
the fillets from the previously mentioned mills, and from 
these fillets blanks are afterwards cut. The rolls are 10in. in 
diameter and 12in. in length. As in the other mills, the 





direction until the rollers are displaced. A A! are the finger | and Challen for the Royal Mint, Ottawa. rolls are of chilled iron, turned and ground, and they run in 

F levers pivoted at B B', which serve to displace the rollers by The electrically driven rolling mill shown in Fig. 3 is used | gun-metal bearings. -In this case the adjustment is made on 

3 the pin ©. On releasing the levers, the rollers ascend their | for breaking down gold or silver from the cast bars. The | the bottom rol]. By turning the hand-wheel at the side of 
respective planes and lock the dogs. The drop latch is pro- | rolls are 14in. in diameter and 16in. in length. They are of | the machine, the bottom roll can be adjusted to -0002in., 
vided with a screw and lock-nut for fine adjustment. It may 

© be lifted to avoid contact with the reversing and feed levers, 

but the dog carriage is so easily moved that this course is 

& rendered almost unnecessary. 

pe To vary the speed of the work, a simple appliance for 

ra moving the belt from one cone to another is used. Fig. 7, 

e page 316, shows the arrangement on the countershaft in 

% three views. A, B, and C are three overhead shafts. A is 

Bs: driven from the main shaft, and, in turn, drives the grinding 

By wheel shaft B by cone pulleys, not shown. Another pulley D, 

Pas on the shaft A, drives a pulley E, which is a running fit on the 

ei shaft B. This runs in the same direction as the shaft, but at 


various speeds, Attached to the cone pulley E is the pulley 
F, which drives on to the tast and loose pulleys on the work 
shaft C. By the aid of the jockey pulley G, which runs on 
the slack side of the belt, and levers H and J, the belt can be 
moved from one step on the cone to another. The jockey 
pulley is carried on a bracket, and is attached to the shipping 
rod K, as is also the lever H. The jockey pulley bracket has 
front and back belt forks L and M, which guide the belt on 
to the steps. When operating the shipping Jever to the left 
or to the right, the pressure on the slack side of the belt can 
be increased or decreased as desired, according to whether the 
tight side of the belt is going up or down thecone. The 
weighs of the shipping lever partly counterbalances that of 
the jockey pulley, and the whole works very easily, with 
little loss of power. 

The internal grinding attachment, shown in Fig. 10, page 
316, is so designed that the pull of the belt by which it 1s 
driven is removed from the sp:ndle carrying the grinding 
wheel. The latter is carried on the end of a long spindle A 
running in bearings BC at each end. These bearings are 
capable of adjustment to allow for wear, being fitted in 
conical holes, and are split. The spindle and bearings are con- 
tained in the socket D, which is easily removable for adjusting 
the bearings, The driving spindle E runs in independent | 
bearings F G, and the motion is transmitted to shaft A by a | 
flexible spring coupler H. This arrangement eliminates the | 
stresses introduced by the pull of the belt or by error in | 
alignment due to wear. The advantages of this method of | 
fixing are obvious. Fig. 9, page 316, shows the neat arrange- | Fig. 3-BREAKING DOWN ROLLS 
ment of back rest which has been adopted in the Newall | 
machine. In this rest pressure against the work which is | : d 
presented to the grinding wheel is offered in two directions, | chilled iron, turned and ground, and they run in gun-metal , measured on the circular scale. The spindle attached to the 
being adjustable in either direction by the means shown. | bearings. The top roll is suspended by bolts from the top| hand-wheel engages with bevel gearing, and this gear in turn 
The sliding block A is thrust forward against the work by the | plate ani balanced by volute springs, situated in the main | acts simultaneously on four hardened steel wedges, which 
screw B, This fits in the socket C, which is a sliding fit in its | housings. The adjustment of the roll can, it is claimed, be are applied underneath the bottom chocks. The adjusting 
recess, but has a feather key to prevent it rotating. A spring regulated to ‘0005in. by means of the hand wheels at the top| gear is arranged so that the rolls can easily be paralleled, 
D interposed between the shoulder on the socket © and the | of the mill, the adjustment being measured on a circular | and they can be conveniently removed without disturbing 
E adjusting nut E maintains the forward pressure through the | scale. The movement of the hand wheels is transmitted | the roll housings. The motor driving this mill has a capacity 
Fs screw B on to the sliding block A. This pressure can be | through worm gearing, which, in turn, acts simultaneously | of 15 horse-power, and the power is transmitted to the rolls 
ke regulated by the thumbscrew E, while the block can be | on the pressure screws. We understand that the rolls can be | through machine-cut gearings to double helical pinions and 
3 moved to accommodate different sizes of work by means of | conveniently removed without disturbing the housings, and | cast iron breaking spindles. The surface speed of the rolls 
the screw B. On the front end of the sliding block A is | that the adjusting gear is arranged so that the rolls can be | is 145ft. per minute when running at a speed of 55 revolu- 
pivoted a gun-metal shoe F, and a bracket H contains a | readily paralleled. The mill is driven by a 30 horse-power | tions per minute. It will be seen from the illustration that 
Spring device similar to that just described. This applies | motor, the power being transmitted through machine-cut | the mill gearing and motor are all mounted on a common 
Pressure in the second direction through the heel J on the | gearings to cast steel double helical pinions and cast iron | bed-plate. : : 
shoe F, An alternative sliding block shown may be substi- | breaking spindles direct to the rolls. The surface speed of/ Turning now to the coining presses, Fig. 1 shows a coin- 
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ing press driven by an 8 horse-power motor. It will be 
observed that the power is transmitted to the machine 
through a belt. The toggle lever, which transmits the pressure 
to the dies, is operated by a forged steel crank shaft at the 
rear of the press, which latter also carries the fiy-wheel. 
The toggle pieces are of steel, and we are told that they are 
carefully hardened and ground; also that they have ample 
surface to withstand the pressure and resist all tendency to 
heat. The feeder is in connection with an automatic clutch, 
which stops the machine when the grippers of the feed 
motion have emptied the hopper, thereby preventing the 
dies from clashing, and so damaging the surfaces. Adjust- 
ment of tbe dies is easily carried out. The top die is 





phosphor bronze bush, which is keyed to the frame. Setting- 
up blocks are provided on the top of the frame for taking up 
wear and for keeping the blocks central. The slide is a mild 
steel forging, and works in V-shaped guides, which are 
machined with the press. The balance weight for the slide is 
situated at the back of the press. 

The machine shown in Fig. 5 is a self-feeding cutting press, 
which will cut out three blanks lin. in diameter at one stroke 
in two and a-half seconds or 450 per minute. The strip used is 
34in. wide and ',in. thick. The feed motion is derived from 
a disc fixed at the end of the crank shaft. A rod is attached 
to this disc, as shown, and the other end of the rod is coupled 
to the rock bracket, which carries a pawl engaging in a 














Fig. 4—FINISHING ROLLS 


provided with a swivel adjustment, to ensure a perfect 
impression. When required, by actuating the handle shown 
on the front of the press, only one stroke is obtained. This 
is useful when trying the press before allowing it to run con- 
tinuously. Hand-feed work may also be done in this manner. 
The frame is cast in one piece, and carefully machined, to 
ensure the moving parts always keeping their true working 
positions. A bronze coin liin. in diameter, or a silver coin 
- 1jin. in diameter, may be struck on this press at a rate 
varying according to the nature of the werk. 

The press shown in Fig. 2 is a belt-driven screw press, 
which is to be used for the purpose of ‘‘ hubbing’’ dies, used 

















Fig. 5-CUTTING PRESS 


in the coining presses. It will be seen that the rotary motion 
of the horizontal fly-wheel and that of the screw is obtained 
by means of friction discs. On depressing a handle, one of 
the discs is brought into action, which gives the screwa down- 
ward motion. Upon releasing the handle, the other disc 
comes into operation, thus turning the fly-wheel and screw 
in the opposite direction. When the screw has reached the 
desired height, the friction discs are moved clear of the fly- 
wheel, and brought to rest automatically. The travel of the 
screw can be altered to suit any requirements of the press. 
The screw is of forged steel, hardened and tempered at the 
end. It is Gin. in diameter, and the pitch of the thread is 
din., and it has three leads. It works in a massive hard 


ratchet wheel, which is keyed to the bottom roll. The two 
sets of rolls work simultaneously, being connected by a shaft 
and mitre gearing. The advantage of double-feed rolls is 
that the full length of strip can be converted into blanks. It 
will be noticed by reference to Fig. 5 that the movement of 
the rod can be adjusted at the disc to suit coins of various 
sizes. This press is also to be driven by an electric motor 
through the medium of a belt. Mounted on the crank shaft 
there is a special clutch, which stops the crank at each 
stroke on the operator depressing a hand lever at the side, or 
the machine can be run continuously if desired. 

In addition to the plant described above, Messrs, Taylor and 
Challen have also supplied the Ottawa Mint with other 
machinery, including shearing machines, an_ overlooking 
machine, assay cutter, moulds, trying cutters, and a drying 
drum. 








NEW RAILWAY WORKS AT BARKING. 


THE heavy works which the London, Tilbury, and South- 
end Railway Company has had in hand for some time at 
Barking, though by no means finished yet, are sufficiently 
advanced to enable a general idea of them to be recorded. 
For several years a ‘‘ bottle-neck’’ has existed here of about 


half a mile in length, including the station. Since the con- 
struction of the Midland and Tilbury joint line to Tottenham, 
which runs off at the west end of Barking station-yard, and 
that of the new line to Southend, vid Upminster, which 
diverges from the original Tilbury road at the other extremity, 
the crowding of the traffic here has become highly incon- 
venient. This is especially felt in summer time, when the 
Southend traffic is at its height. Excursions form a great 
feature of this, but everything has to pass over a single pair 
of roads through Barking Station. 

To relieve this, and also to provide for the wants of a 
rapidly growing population, an entirely new passenger station 
is being built on the site of the old one, but with a large 
extension of ground. Insteadof a dark and cramped little 
booking-hall on the up-side, a spacious new one is nearly 
finished alongside East-street bridge, which carries the road 
to Ilford over the railway at this point. This bridge has 
been both lengthened and widened and is now about 50ft. 
wide between parapets. There are four girder spans for two 
roads each. The booking-hall is fully 100ft. long, of stock 
brick, with doors at each end and in the centre opening upon 
the bridge. There are four windows also on that side. The 
roof is covered with lead, laid as usual upon wooden plank- 
ing, whilst a fire-resisting and sound-proof floor is being laid 
by the K'ein Patent Syndicate, of 9, St. Helen’s-place, E.C. 
From the west side three broad staircases will lead down 
to as many island platforms, each about 30ft. wide and 
some 700ft. long. Waiting-rooms are being built upon these 
and the coverings or awnings are commenced. These rest 
partly upon short iron beams laid across the waiting-room 
walls and partly upon ranges of longitudinal lattice girders, 
supported by pairs of hollowcast iron pillars. The pillars, 
of course, form the down pipes for rain water. The old down 
platform makes part of one of the new ones, the three accom. 
modating six lines of rail. As a short iron gallery is being 
thrown out from the south end of the new booking hall, for 
stairs leading down to the present up platform, it seems 
probable the latter will be retained and widened. 

At the London end of the station, Queen’s-road bridge, 
spanning two running roads and two sidings, has been 
lengthened northwards by a fine new section long enough to 
cover quite six more lines, if necessary, without any inter- 
mediate support. This bridge is about 30ft. wide. Some 
extensive demolitions were made to provide a sloped approach 
to it both ways at the north end, the right-hand one of which, 
looking towards Ilford, leads round to East-street, and forms 
the boundary of the station yard along that side. A stock 





brick wall, coped with Cakemore blue bricks, and about 6ft 
high, constitutes the limit. Some 200 yards or so nearer 
London the old Tanner-street Junction level crossing has 
been done away with. The street was of extremely smal] 
importance, and the slightly greater distance over Queen’s. 
road bridge will be fully compensated by the absence of 
constantdelays and a certainamount of danger. Tanner-st reet 
box isat present the point where the Tottenham line joins the 
main road to Fenchurch-street, and will be no longer neces. 
sary, asthe new arrangements will permit of trains from 
the Midland system running through Barking independently 
of those from Fenchurch-street. An entirely new foot-bridge 
has been made at Tanner-street, in two lengths, supported 
upon built-up steel-work where they join in the middle. ‘he 
steps up to it at each end face both ways, parallel to the 
railway, forming stock-brick structures with room below for 
platelayers’ tools or any other purpose. There are seven 
round-headed openings in each, facing the railway, the 
central or tallest being rounded top and bottom. Gas-piping 
handrails are fixed in each staircase attached to small plates 
on the outside wails. 

Just beyond here the ground level falls slightly, and much 
of the soil from the station site, which is about 6ft. below 
the surface, is being carried out to fill it up. Two small 
streams go under the line diagonally in culverts. Sidings 
will be laid out here, extending a little way on the north side 
of the line. Another foot-bridge, near where they end, has 
been lengthened enough to cover two more roads, making 
ten. A bridge over the river Roding has had an additional 
double-line span added to it. 

At the down end of the station a new road has been made 
from East-street bridge, in line with that forming the 
boundary of the station-yard, and slopes down to the coal 
sidings, where a good deal of ground has been laid out for 
various purposes. A neat brick office, with weigh-bridge, 
&c., is provided, the gates being in the boundary wall at the 
bottom of the rise. Much building is going on down here, 
and in a few years time it would have been impossible to 
secure more land in this directicn without immense expense, 
As it is, the Tilbury Company is spending no less than 
£270,000 at Barking. The new signalling arrangements, «c., 
are not yet begun, the additional roads not being finished. 

The ironwork of the platform shelters, c., is provided by 
Messrs. Matthew T. Shaw and Co., engineers, of Millwall, 
the arrangement of this department being evidently intended 
te be similar to that carried out a short time ago at Hast 
Ham, Upton Park, and other stations on the Tilbury line. 








STEAM BOILERS IN BOMBAY. 


A REMARKABLE example of official ignorance and stupidity 
on the part of an Indian Government boiler inspector has 
recently been brought to our notice. The Bombay Mill. 
owners’ Association, which numbers amongst its membership 
a considerable proportion of the owners of textile factories in 
that presidency, has suffered much inconvenience and delay 
in the fixing of new Lancashire boilers by the act of a 
Government inspector, owing to the unheard-of conditions 
which tkis person has been in the habit of demanding of the 
makers. One of the stipulations was that the fire flues 
should be made oval; another was that all boilers using 
steam at over 1201b. pressure should have steel mountings ; 
and the third was that all boiler end plates should be 
increased in thickness. In the opinion of the makers of 
Lancashire boilers all these requirements are totally 
uncalled for, and this opinion is supported by the fact that 
neither the boiler insurance companies nor Government 
inspectors in this country have found them necessary. So 
arbitrary had the conduct of this inspector become that the 
Bombay Millowners’ Association addressed a letter of protest 
to the Government in which attention was called to the unfair- 
ness of the conditions. In the case of one mill two boilers 
sent out from this country intended to carry 180 lb. pressure, 
and duly passed by one of the English insurance companies, 
were only certified by the Bombay inspector for 120 lb. pres- 
sure, because they were not provided with steel mountings. 
It was pointed out by the makers, Hick, Hargreaves and 
Co., Limited, that the Board of Trade regulations for marine 
boilers makes no provision for the compulsory use of steel 
mountings at any special pressure, and that properly designed 
cast-iron fittings are quite suitable. With regard to 
the construction of furnace flues, it appears that it has 
been customary in Bombay to reduce the pressure when 
the flue crowns come down slightly in working. The 
inspector’s object was to compensate for this by making 
the flues with a vertical diameter ,',in. larger, and the hori 
zontal diameter ,',in. smaller than the mean. It was, how 
ever, pointed out to the Government by the experts in this 
country that the coming down indicated a depreciation in 
the material, and the amount by which the flue crown dropped 
did not appreciably affect the strength of the flue against 
collapse. Therefore, the suggested ‘‘ovalling’’ of the flue 
would give no advantage, while its construction would be 
rendered much more difficult and expensive. In this country 
the Board of Trade fixes a certain pressure for a flue in con- 
sideration of its being a ‘‘ true circle.’’ The Bombay inspec- 
tor had also original ideas with regard to the thickness of end 
plates, which were at variance with the long experience of 
Lancashire boilermakers. The latter, in present-day prac- 
tice, make the end plates as thin as is consistent with safety, 
in order to give flexibility and reduce the common tendency 
to grooving round the furnace fronts, The inspector, in his 
wisdom, stipulated that end plates were to be ‘‘as thick as 
shell or thicker.’’ Other irritating conditions, involving 
much delay in getting the boilers under steam, led the Mill- 
owners’ Association to lodge a protest against the irksome and 
unnecessary conditions. The protest concluded as follows : 
‘‘The Committee would respectfully submit that all the 
troubles and annoyance to which millowners are subjected 
would be minimised, if not altogether removed, if Govern- 
ment were to take steps, when an occasion arose, to secure the 
services of a thoroughly competent man, with wide practical 
experience of mill boilers, to occupy the post of senior boiler 
inspector, and, further, that the Boiler Commission lb: 
nominated on lines of a Marine Court of Inquiry, one mem 
ber of which body may be nominated by the Association, 
members of which form the bulk of steam users in this pre- 
sidency.”’ 

As the result of the above complaint, we understand that 
the inspector has been superseded and the objectionable rul: 
withdrawn, modified rules having been proposed to the effect 
that the blow-off bend should not be of cast iron for pressures 
over 1601b.; further, that no alteration in practice should 
be made without twelve months’ notice, so that boiler users 
may know what they are about when ordering boilers, and, 
finally, that the rules shall not be retrospective, 
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OBITUARY. 


DAVID CARLAW. 


Tur death took place at Craignore, Bute, N.B., on the 
goth inst., of Mr. David Carlaw, a well-known Glasgow 
engineer and mechanical specialist, whose inventions and 
muchine productions connected with the printing and 
stationery trades are ag ag | in use throughout the kingdom. 
Mr. Carlaw, who was in his seventy-fifth year, served an 
apprenticeship as an optician with Mr. Gardner, long 
established in Glasgow, and afterwards he was for 
some years in the employment of Messrs. Hommersley, 
of London. On his return to Glasgow he became 
manager to the late Mr. James White, optician, Union-street, 
and during his period of service with that firm he was 
intimately associated with Lord Kelvin—Professor William 
Thomson as he then was—in the making of instruments 
connected with the working of the Atlantic cable. He also 
assisted Professor Thomson in making and fitting up many 
of the splendid equipments of instruments in the Natural 
Philosophy class-rooms in the Glasgow University. In the year 
1860 Mr. Carlaw started business in Glasgow on his own 
account as @ mechanical specialist, making theodolites, 
spirit levels, miners’ compasses, and other kinds of scientific 
instruments. At this time he produced his first machines 
for use in the printing trade, among others the paging and 
numbering machine, a complete novelty then, now exten- 
sively employed. He also invented and made a number of 
labour-saving machines for the printing trades. About the 
ycar 1870 his rapidly-growing business rendered necessary 
removal to larger works, and the assumption as partners 
of three of his sons, James, David, and Alexander. Since 
that time a large business has been built up in the making 
of steam engines, envelope-making, and various other kinds 
of printing machinery, Subsequently Mr. Carlaw founded 
the Glasgow Numerical Ticket and Cheque-book Printing 
Company, and this now forms a department of, yet distinct 
from, the firm’s greatly extended works at Finnieston-street, 
Glasgow. Here is at work a large number of his patented 
fast-running machines for the production of this class of 
work. An interesting department of the business carried 
on by Mr. Carlaw and his sons has been the making of 
inventors’ models, aud working models, to scale, of large 
engines, &c. For Messrs. Denny and Co., Dumbarton, they 
made a working model of quadruple-expansion diagonal 
paddle marine engines, which was shown in the 1888 
Glasgow, the Paris, the Chicago, and other exhibitions, and 
was greatly admired as a minute piece of engineering work- 
manship. The model in question is now in the South 
Kensington Museum. For Messrs. Reid, of the Hyde Park 
Locomotive Works, they made a beautiful working model of 
the Fairlie type of locomotive engine, which attracted great 
attention at the Glasgow International Exhibition of 1901, and 
which, with other models by the Carlaw firm, is still shown 
in the museum in Kelvingrove Park, Glasgow, 





THOMAS WILSON. 


Tuk death occurred on Tuesday, after a very brief illness, 
of Mr. Thomas Wilson, of the firm of Adams and Wilson, 
Cardiff, representatives of the Plymouth Coal Company. 
Mr. Adams predeceased his partner, and the loss of 
both has been acutely felt on the Exchange, Cardiff. 
Mr. Wilson, who had passed his seventieth year, was 
conspicuous in the administration of coal government at 
Cardiff, though a quiet worker, taking little part in public 
actions or demonstrations. He was one of the leading 
authorities in all coal history and finance, and an excellent 
guide on all doubtful points and involved questions of work- 
ing and labour disputes. 








NEW SOUTH WALES RAILWAYS AND 
TRAMWAYS. 


SPECIAL interest is attached to the report of the New South 
Wales railways and tramways for the year ended 30th June 
last, as being the final results of the administration of the 
recently retired Commissioners, whose management covered 
nine months of the financial year reported upon. For the 
year ended 30th June last the financial balance of the rail- 
ways was the highest on record, a surplus of £610,955 being 
shown after meeting all working expenses, interest on loans, 
and providing for renewals, together with a sum of £38,498 
for obsolete capital written off. Additional lines to a length 
of 62 miles 34 chains were opened for traffic during the year. 
As evincing the prosperity of the country, the goods traffic 
carried over the lines has been augmented by 1,164,340 tons, 
and the average distance all traffic has been carried by 
1:41 miles as compared with the previous year, while the 
number of passengers has been supplemented by 3,912,553, or 
10 per cent. More efficient working has beon practised by 
the heavier loading of trains, a saving in goods train miles 
being effected thereby. 

The new station terminus, Sydney, was taken over by the 
Railway Commissioners and opened to traffic on 4th August 
last, which added £696,013 to the capital cost in the last 
financial year, towards which not one penny extra in revenue 
is earnable. Owing to more favourable circumstances taking 
place, numerous reductions in rates have been made—in 
October last to the extent of £105,000 per annum, and from 
January last reductions were made in passenger fares and 
season tickets amounting to about £48,000. Other reduc- 
tions were also made during the year in fodder for starving 
stock, coal, wheat, &c , amounting to about £35,000. 

During the year 136} miles of line were completely re-laid, 
re-sleepered, or re-railed, and 237 miles were partially 
renewed or strengthened, and charged to working expenses. 
A new double-line steel bridge over the Nepean River, at 
Penrith, and the etrengthening of the iron bridge over the 
same river at Menangle have been completed. Four 
McMyler hoists are about to be erected at Newcastle to 
facilitate the shipment of coal at that port. Liberal provision 
has been made in working expenses for renewals and replace- 
ment of rolling stock, a sum of £98,290 being provided for the 
year, in addition to the ordinary cost of general repairs. 

lhe ton-mileage statement, which is issued with each 
anual report, is the most complete that is worked up by any 
railway in the world, and should be studied by those critics 
Who are biassed against this form of statistics. In taking in 
detail the principal items of heavy traffic, it can be seen to 
What extent each class of traffic is contributing towards: the 
revenue, and the amountof labour expended in carrying such 


Results of the Working. —NS,W. Railways. 
Year ended 30th June. 
1907. 1906. 


Cost of construction and equipment £44,700,230 .. £43,626,063 
Average cost per mile open Z £12,946 .. £12,869 
Totabmilesopen .. .. .. .. «- . 34525 8390 
Average miles open forthe year .. .. .. 3427 83664 
aa a iT a Ppa ena £4,709.406 .. £4,284,791 
Working expenses £2,499,741 .. £2,308,384 
pO ee ae ee £2,209, 665 £1,926,407 
Percentage of profit to capitalinvested .. £4 198. £4 8s. 
Percentage of working expenses to earnings 53-08 54-51 
Earnings per average mileopen .. .. .. 1,374 £1,258 
Working expenses per average mileopen .. £729 £686 
Net earnings per average mile open £645 £572 
Earnings per trainmile .. .. .. 7s. 34d. 7s. 19d. 
Working expenses per train mile .. 38. 104d. 8+. 103d. 
Net earnings pertrain mile .. .. 5a. 3d. 
Passenger journeys. number .. 41,413,084 37,500,531 
Gordstonnage .. .. .. ee e- 8,542,851 7,400,668 
Live stock tonnage, tons .. 250,981 228,€34 
Train mileage.. .. 2. .. 22 os 12,949,068 .. 11,868,682 
N.S.W. Tramways.—The tramways have kept up their 


standard of efficiency during the year, and the number of 
passengers carried has increased by nearly ten million. 

Working expenses have been debited with asum of £70,000 
towards writing down capital for obsolete plant which has 
been superseded by the electric traction. 

The working expenses for the year are somewhat higher, 
being 104d., as compared with 97d. in 1906. The net earnings 
are 24d., as against 27d. Jast year. The passengers carried 
over the 127} miles of route shows an increase of 9,755,201, 
being 155,017,982 as compared with 145,262,779 during last 
year. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE QUEBEC BRIDGE. 


Sir,—I see that you—and you are in agreement with most other 
critics—ascribe the failure of the Quebec Bridge to the crumpling 
of a compression member of the bottom boom on one side. 
should like to point out one or two facts which seem to make that 
explanation very doubtful. 

(1) If the member on one side had failed whilst the other stood 
firm, the bridge, in the act of falling, would have swung over to 
one side, Asa matter of fact, there is ample evidence that it fell 
in a nearly vertical plane. 

(2) The alleged guilty member is on the shoreward span, This 
span has been completed for many months, and the stresses in it 
daily got less as the river span increased, until the whole thing was 
balanced about the 24in. hinge. The stress at the time of the acci- 
dent was less than it had been. If, as has been suggested, the par- 
ticular member was weak from the commencement, why did it not 
fail earlier / 

(3) Presuming that the additional load of the portion of the 
middle span was sufficient to cause the disaster, then if the river- 





ward span fell outward, either the great shoe supporting the main 
vertical towers should have been thrust shoreward or the anchor 
bolts at the apptoach spans should have given way. Neither thing 
appears to have happened. The shoe remains where it was, and 
the anchors are unbroken and have fallen straight forward. 
Under the circumstances, I do not see how the supposed failure of 
the shore span fits in with the facts. 

I am disposed to look upon the S-bend in the bottom boom as the 
result, not the cause, of the accident. Isuggest that the load upon 
the unsupported end. was sufficient to put a very material tension 
on the anchor bolts, but that, instead of pulling on them only ver- 
tically, an action indicated by dotted lines in the sketch took place. 
A collapse of the kind would correspond with all the facts of the 
wreck, Had the anchor bolts been inclined—see A B—so as to 
be normal to the upward pull of the landward arm, the bridge 
would not have fatlen. 


London, September 23rd. SMILAX. 





Sir,—May I direct attention to what seems to me to be a fault 
in the design of the Quebec Bridge’ If you could give the 
enclosed sketch it would show better what Imean. In it I have 
drawn the tension members light, and the compression members 
dark. It will be seen that the span consists of a series of triangles 
with bases and verticals in thrust and diagonals in tension, the 
apices of all the triangles being held together by the great upper 
chord, Looked at in this way, itis clear that the whole load 
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of the cantilever is taken on the triangle A BC, and the great 
dimensions of the tension member A B, as shown in your illustra- 
tions, bears out this point. Now, it is clear that anv triangle has 
no more strength than its weakest member, and I think it may be 
shown that the base of the triangle A BC is very weak. It has 
to take more load than any other part of the bottom chord, but it 
appears to be only of the same size as the rest, and itis inclined 
at an angle which makes it ineffective. ‘The angle has no doubt 
been calculated carefully for component stresses, but if that is the 
case another member should have been introduced to take the 
main thrust due to the whole arm tending to swing about 
the hinge A. A circle struck from the centre A with the radius 


would concentrate, and if a stiff member BD had been intro- 
duced the bridge would have been quite safe. Instead, what do 
we find? Not a compression member but a tensile one, intended 
presumably to hold the corners of the triangle together. I am con- 
vinced that never since that panel was built have those tension 
bars taken any load save their own weight. 

If it is proposed to retain the existing arm on the other side of the 
river, I suggest that a compression member B D, or even astraight 
strut joining B and E, should be introduced. I am confident the 
cantilevers would then be safe. D. 8. 

Bexley, September 24th. 








THE LE CHATELIER TEST. 


Sir,—The letter from Mr. Fennell in the current issue of THE 
ENGINEER is very interesting and particularly gratifying to me. 
With regard to the points he touches upon, some information I 
have obtained may be useful. When engaged in perfecting the 
original standard flourometer,* which I designed, with a view to 
proving for myself the comparative value of the flour and sifted 
residue of cement, I separated some hundreds of samples of cement 
in trying to arrive at the line of demarcation between the cementi- 
tious and inert matter. Incidentally, the line I adopted, being 
submitted to Mr. Bertram Blount, was approved by him before the 
machine was placed on the market. Naturally, during these tests 
I experimented very fully with the flour and residue, and formed 
the following opinions :— 

Residue from a not too highly limed cement, of good quality, 
and the raw material of which has been finely enough ground 
and thoroughly and intimately amalgamated, is totally unaf- 
fected and unchanged, even if actually submerged in water, and 
neither the residue nor the flour show any appreciable sign of 
expansion in Le Chatelier tests. With a cement overlimed or 
badly ground or amalgamated in the raw state it is very dif- 
ferent. The flour expands with more or less heating, according 
to how bad it is, but, excepting with a very bad cement, this 
expansion is finished before the cement sets, and I doubt very 
much whether any later blowing or expansion takes place. The 
residue from such a cement if wetted will blow, the question of 
when being governed by its size. The smaller particles will blow 
very quickly, either before commencing to boi! the Chatelier or 
soon after. The larger particles will do so slower and account for 
the expansionshown towards the end of the boiling. Cement from 
the ball and tube mill, unless the balls or flints are small, does not, 
as a rule, contain a large proportion of flour, as this type of 
grinder is generally only a reducer. This proved itself more 

rticularly with the first rotary-burned cements, which were often 
Genel too hard, until the requisite experience was gained in 
running the kilns. In one case ] remember, on a works under the 
management of one of our best English cement makers, a rotary 
cement that had a sieve residue that, if the cement had been burnt 
with chamber or bottle kilns, would have given from 40 per cent. 
to 50 per cent. of flour if ground in the same way, only had 20 per 
cent., leaving 80 per cent. of inert matter. Rotary burning 
coming in just after the introduction of the flourometer has, un- 
doubtedly, had a great deal todo with the fact that only some seventy 
or eighty of these machines have been sold, instead of its being the 
universally adopted test, especially as a large proportion of these 
were supplied to cement makers themselves, the rest being taken 
by various corporations and Government offices, who have 
thoroughly realised the importance of the flour test, and specify it. 
This question of the proportion of flour would quite account for the 
difference mentioned by Mr. Gadd, and referred to by Mr. Fennell. 
Mr. Fennell undoubtedly proves that the question of soundness is 
practically the same as the question of flour proportion, and 
outside of the fact of the flourometer being my own production, 
my experiments with it have given me a thorough belief that, 
before very long, the flour test will be the accepted test, and sieve 
testing will be entirely dropped, and with this conviction I have, 
in conjunction with Messrs. Griffin, worked out a much improved 
flourometer. The sieve test has, of course, been useful, simply 
because, generally, it follows to a certain extent and under 
ordinary conditions the proportion of flour, but, as in the case I 
have mentioned, under other conditions it is misleading and worse 
than useless. WILL. F. GOREHAM, 

September 21st. 








THE INSTITUTE OF SANITARY ENGINEERS.—The opening sessional 
meeting of the Institute of Sanitary Engineers was held on Monday 
evening. 16th inst., in the Council Chamber of the Holborn Restau- 
rant. The meeting was well attended, and amongst those present 
we noticed the president, Mr. Baldwin Latham, Professor Adams, 
Messrs. T. B. Simmons, G. W. Chilvers, C. E. Butcher, E. R. 
Palmer, H. M. Dove, T. W. Deadman, L. A. Dibdin, and the 
hon. secretary, Mr. N. W. Hoskins. The meeting was purely of 
a social nature, and the success of the evening was further 
enhanced by the presence of many ladies. The President, in his 
speech, made the interesting announcement that the Society was 
leaving its present buildings in Bloomsbury-square, and was seek- 
ing a more commodious home in Westminster. The year’s work 
was reported upon by the Chairman of the Council, Mr. T. B. 
Simmons, who, in the course of his speech, stated that since 
January the membership had increased by sixty. He further 
stated that the examinations which were now held by the Institute 
would: take place early in November in London and Newcastle. 
The success of the meeting was assured by the excellent pro- 
gramme of music which had been arranged. 

GERMAN STEEL Works Union. —The following passages are 
taken from a report issued by the Stahlwerks-Verband Actien 
Gesellschaft at the conclusion of the last meeting at Duesseldorf 
on the 19th inst.:—‘‘ As regards the position of the market, it was 
reported that, as shown by the figures of the Verband for the past 
month, the heavy engagements of the works continue with 
unabated vigour, and, to judge from the present position of the 
order book, the same activity can be relied upon up to the end of 
this year. In this connection the report spread by the Press of 
alleged intended limitation of production is absolutely unintel- 
ligible, quite apart from the fact that same would be contrary to 
the Convention, which does not provide for a limitation of produc- 
tion, because the allotment figures are merely proportionate. 
Therefore, the production automatically adjusts itself to the 
demand, which to-day, as hitherto, fully absorbs the whole of the 
productive capacity of the works. Thereis just as little reason for 
a reduction in price as there is fora limitation of production on 
the part of the Verband. The Stahlwerks-Verband, in fixing the 
prices of the A products, has always endeavoured not to unduly 
advance prices with the declared intention of creating a stable price 
level. They would not be true to this principle if they were now 
without adequate reason to fail to maintain the prices at their 
present level. If the prices for B products have somewhat 
receded, they nevertheless still relatively correspond with the 
prices for A products. It would be decidedly unreasonable to 
expect the Stahlwerks-Verband to advance prices only in a mode- 
rate manner, and then to follow every fall in price to its utmost 
extent, for which, moreover, as already stated, there is no neces- 
sity, in view of the present thoroughly satisfactory state of the 
orders in hand, so that the Verband also do not find it necessary 
to ask their clients specially to purchase larger quantities. What, 
however, also deserves serious consideration is the uncertainty 
which exists as to the actual cost of production in the future. 
The price for raw material and fuel can hardly be expected to fall 
for a considerable time to come. On the other hand, the con- 
tinual endeavours to obtain an alteration in the bours of labour 
and wages at the works cause great anxiety and may have unfore- 
seen consequences. The owners and directors of the works regard 
the situation as exceptionally serious, and they are therefore not 
inclined to undertake engagements very far ahead.” 
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AB would meet the vertical AC at a point where this thrust 





*See THE ENGINEER of July sth, 1901, 
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TWENTY-TON BREAKDOWN CRANES FOR THE 
CALEDONIAN RAILWAY. 

THE breakdown equipment of the Caledonian Railway has | 
just been supplemented by a novel feature in the form of two 
20-ton self-propelling steam cranes, built by Messrs. Craven 
Bros., Limited, Manchester, to the order of the company’s 
Locomotive, Carriage, and Wagon Superintendent, Mr. J. F. 


McIntosh. We give a view of one of these cranes in the | 


illustration above. 
The under-carriage is built of steel plates and girders, 


braced by cross beams, and carries a massive foundation | 
casting, fitted with a forged steel centre post of large dia- | 


meter. The foundation is fitted with a steel roller path, and 


a circular sieel spur rack in halves for slewing. The under- | 


carriage is mounted on four pairs of wheels, two pairs of 
which are carried in a swivelling bogie, fitted with axial 


slide, the bogie centre being carried by a heavy steel beam, | 


riveted between the side frames of the carriage. The other 
two pairs of wheels are carried by hornplates riveted to | 
frame sides. This arrangement enables the crane to take the 
curves of the rail track smoothly and without grinding. To | 
the four travelling wheels brakes are fitted, operated by a | 
hand wheel from the side of the carriage, and a relieving gear | 
is also fitted, so that the weight of the boiler and balance 
weight may be taken off the centre post when the crane is not | 
working. The revolving superstructure is constructed on | 
two heavy steel beams, carrying a heavy steel centre, fitted | 
with rollers, which revolve on the steel path on the under- | 


this particular system of repairing tube, plates are chiefly | 
attributed to the fact that thin sheet copper is used for 


| the patching. At first sight it might appear that the use 


of thin copper would result in a loss of strength, corre- 
sponding to the damage in the interspaces'‘of the plate; 


but it is pointed out that the perforated part of the plate | 


being supported by the tubes is only subjected to very small 
stresses produced by the internal pressure. It is therefore 
contended that in selecting a repairing system it is not 
necessary to consider how to restore,the strength of the 


plate at the places where the cracks are, but it is simply | 
From a study of | 


necessary to restore the original tightness. 
the diagrams showing the general position‘of{the cracks in 
tube plates, it appears evident that the cracks are chiefly 
caused by movements due to expansion and contraction, and 


not to want of strength of the interspaces considered | 


separately. Were the cracks produced by weakness in the 
plate, they would be distributed indiscriminately, which is 
not usually the case in practice. 


carriage, and horizontal rollers, which revolve round the | 


centre post. There is a platform placed between the boiler | 
and the crab, from which the operator can control all the 


movements of the crane, and conveniently attend to the | 
All the motions for hoisting, slewing, derricking, and | 


boiler. 
propelling are worked by a pair of high-pressure reversing | 
engines, 8in. diameter by 14in. stroke, carried on the crab 
sides, one cylinder on each side of the crane, and driving on 
the crank shaft, from which all the motions are worked. The 
hoisting gear has two speeds, and the lowering is controlled 
by a powerful brake on the second motion shaft. The load is 
carried on two strands of 1jin. diameter best quality crane 
chain, one end of which is securely attached to the grooved 
chain barrel, then passes over the jib pulley, under the pulley 
in the lifting block, and is fastened tothe shackle at the end of 
the jib by a hook, which may also be used for two speeds of 
lifting by single strand of chain for lighter loads. The 
derricking is worked by worm gear, the angle of the thread 
of which is self-locking, so that it is impossible for the jib to 
run down. 


The slewing is worked by bevel and spur gear, | 
driving a pinion gearing into the slewing rack, this motion | 
being fitted with a brake to control the slewing. The self- | 


Figs. 1 and 2 Figs. 3 and 4 


| patches, however, plain copper ferrules, as shown in Figs. 3 
| and 4, have been found suitable. These simply consist of 


In order to secure thick | 
patches to the tube plates needing repair screwed ferrules | 
were formerly used as shown in Figs. 1 and 2; with thin | 


It is thus contended that the method of fitting thick 
patches is in itself responsible for defective adhesion, which 
may be overcome by caulking ;* but owing to the irregularity 
of shape this is not always successful. 

A patch ,',in. to in. thick is first carefully annealed, and 
is then applied to the surface of the tube plate and pressed 

| against the holes ; it is provisionally fixed by bolts and nuts, 
| and light blows are given with a hammer at the holes, 
swelling out these places a little and pressing them into 
| the plate. While the patch is in, position the holes are 
cut by means of a chisel, and the edge of the patch finished 
off, which latter becomes caulked along the edge by the 
cutting. Another point which has been found advantageous 
| is that the work being done on the patch when in position 
helps to make it adhere tightly to the plate. With thin 
sheet copper in. to ,in. thick, ,3,in. to 4in. copper ferrules 
are found satisfactory and are well proportioned; whereas 
when screwed ferrules are used and a thick patch, the relative 
sizes are unsatisfactory. Moreover, the plain ferrules are 
much less expensive than the screwed type. 

It is stated that under the most unfavourable conditions 
when the tube plates have been in a very bad condition, 
| only fifteen to twenty days’ work have been required to 
| take out the tubes and to put a patch over eighty to ninety 
| holes, and put the tubes in again; and at the same time 
| other minor repairs have been carried out. 
| The operation in the case of the larger patches—viz., up to 
| ninety holes—costs from £12 to £16 for material and labour; 
| in the smaller and more usual cases—viz., twenty to fifty 
| holes—the cost is said to be very much less. 

One precaution which the author strongly urges is that the 
surface of the plates to which the patches are to be applied 
be thoroughly examined, and after the patch has been 
applied, all ferrules should be tried by tapping them inside 
with a hammer to see that they are tight. 








| pieces of copper tube which are cut off and put in place, | 


and expanded into the holes in the tube plate by means of a 
Dugeon Roger or other tool. The two beads are then care- 
fully made, particularly the one inside the boiler, so as to 
ensure the true position and correct adhesion of the patch 
of thin copper. 

When the interspaces are much damaged, particularly if 
they have already been repaired, or the tube plates have 
become deformed, it is advised when applying the thin 
sheet to use screwed plugs in the holes adjoining the inter- 

| spaces where there is much damage. These plugs, which 


422+ 


propelling is worked from the second motion shaft by bevel | 


gear driving a pinion gearing into an intermediate wheel con- 
centric with the centre post. All the gears, axles, and shafts 
are of steel, and the bearings of gun-metal. 


The ledding dimensions, &c., are :—Maximum radius with | 
full load, 21ft.; height to centre of jib head pulley at 21ft. | 
radius, 26ft ; gauge of rails, 4ft. 8}in.; extreme wheel base, | 
18ft. 6in. ; cylinders, 8in. diameter by 14in. stroke ; boiler, | 
4ft. 9in. diameter by 6ft. 9in. high ; speed of self-propelling, | 


about two miles per hour; working load, 20 tons ; officially 
tested to 25 tons. 








THE REPAIR OF LOCOMOTIVE TUBE PLATES. 


AN article published in the Bulletin of the International 
Railway Congress Association, by S. Ragno, Inspector of the 
Italian State Railways, describes a system of repairing the 
copper tube plates of locomotive fire-boxes by means of thin 
sheet copper patches secured by plain copper ferrules. In 
the case of a plate with few cracks in the interspaces, and 
when these cracks do not extend right through the plate, 
it is recommended that attempts should be made to close 
the cracks by expanding the tube ends, and to force the 
bead against the cracks. If, however, the tubes are worn 





hold the damaged interspaces on both sides, form a united 
| whole, and at the same time the thin copper sheet prevents 
| any possible leakage. A type of plug used with considerable 
| success is shown in detail in Fig. 5. The secret of satisfac- 
| torily repairing tube plates by this method, it is stated, con- 
| sists in the selection of sheet copper from jin. to jin. 
| thick ; a greater thickness is said to be absulutely useless and 
| injurious. The arguments in support of this statement are 
| that a patch }3in. to }%in. introduced into the boiler is 

placed against the tube plate. It must then be taken to the 
drill, and afterwards have its face fitted by means of chipping 
and filling. By these different operations it has been found 
that the patch always becomes somewhat distorted, so that 
when it is ready to go on to the plate the holes no longer 
quite agree, and a certain amount of tapping is required to 


and burnt at the beads, the author advocates replacing | get the holes opposite one another without increasing other 


those tubes next to the cracks and beading them over so that 
the beads touch and cover the cracks. This method, it is 
stated, may prove useful when a few cracks are just begin- 
ning to form, and the majority of the tubes are in a good 
condition, so that the tubes can continue to be used until 
the repair of the tube plate is undertaken. 

The excellent results which it is said are obtained with 


deformation. Further, if the patch is large—as it frequently 
is—it is necessary to bend it several times in passing it 
into the boiler, which in the case of thick copper tends to 
deform it permanently, and there is even a risk of 
fracture. Also, in order to get patches into place, they 
must be drawn against the plate by means of bolts and nuts 
through the holes, 


CATALOGUES. 


PETER PILKINGTON, Limited, Bamber Bridge. — ‘A Bit of 
Pneumatic Hammer History” is the title of an illustrated pam 
phlet, in which is traced the evolution of the pneumatic hammer 
recently described in THE ENGINEER. The printing and illustra- 
tions give a clear impression of the construction and operation of 
the ‘‘ N.S.K.” hammer, 
HALL AND PickLEes, 64, Port-street, Manchester. 1907 Stock 
Catalogue.—In the new edition of this comprehensive book several 
| alterations from the previous book have been made, these being 

chiefly in connection with the groupings of the various goods, The 
| weights per foot have also been added opposite the sizes referred 
| to, as well as code words for convenience in ordering. The book is 
| of handy size, and the type clear. 

Gro. RICHARDS AND Co., Limited, Broadheath, Manchester.— 

' Patented universal facing and boring machines are dealt with in this 

new publication. Several types of these useful tools are illustrated 
| and escribed, and there is also a number of engravings showing 
| very clearly some of the applications to which these tools have been 
| adapted, such as horizontal milling, boring, gang milling, boring 
| and facing. We are informed that these machines are built up to 
| guaranteed limits of error, a sheet giving details of which is 
| enclosed in the catalogue. 

LeEDs Force Company, Limited, Leeds.—‘‘Types of Corrugated 


| 
| Furnaces” is a beautifully produced catalogue dealing principally 


| with the Leeds Forge Company’s latest section, called the 
| ‘‘ Suspension Bulb.” Other types of boiler furnaces are made by 
| this company, such as the Fox, Morison, and Deighton patterns. 
| The ‘Suspension Bulb” furnace not only embodies the suspension 
| principle, but, by a special process of manufacture, it has a greater 
| uniformity of section and a girder or supporting corrugaticn 
which is deeper, and which, by a particular disposition of the 
material, is claimed to give a greater strength than has ever before 
been obtained. 








Raway CLus.—On Thursday, 3rd October, a visit will be paid 
to the Falcon Works of the Brush Electrical Engineering Com- 
pany at Loughborough, Leicestershire, at 3 p.m. 

Fiyspury TECHNICAL CoLLEGE.—The courses at the Technical 
College, Finsbury, re-open on Monday, September 30th. An ad- 
vanced course of practical work in the new engineering laboratory 
will be given by Professor Coker, comprising instruction 1n 
hydraulics, the testing of steam and other heat engines, and the 
testing of engineering materials. A special course in elementary 
structural engineering will be given by Mr. Savidge in the drawing- 
| office, 
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PRESSURE GAUGES. 

Ina memorandum recently issued by the Manchester 
Steam Users’ Association, Mr. Stromeyer, the chief engi- 
neer, discusses steam gauges, his remarks, which will 
be found below, being preceded by brief accounts of | 





some tests made at the National Physical Laboratory, | 
which we also reprint. At the National Physical | 


Laboratory :— 

(1) ‘The gauges were subjected to the highest dial pressure for a 
few seconds, and then the readings checked against the mercury 
colump, both on a rising and falling pressure, and the mean errors 
calculated and plotted. 

(2) The gauges were maintained for twenty-four hours at the full | 
pressure of the dial. 

(3) The gauges were subjected to a temperature of 150 deg. Fah., 
and the errors due to temperature at various points of the scale 
reduced and plotted, 

(4) The gauges were mounted on a suitable bracket, and sut- 
jected to vibrations of the following amplitude and period under 
various pressures :— 

lin, at 195 per minute, 

-Sin, at 340 

lin, at 725 aR 

(5) The gauges were recalibrated against the mercury column at 
a definite pressure, and the friction and backlash determined. 

Test No. 1: Comparison with mercury column, The comparisons 
were made at intervals of every 20 lb. on the scale of the gauges, 
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mechanism. An experiment was then made and at a given speed 


| and amplitude of vibration, the mean displacement of the pointer 


on the scale being noticed. This experiment being completed, the 
pressure was allowed to fall to approximately half its previous 
value and another experiment made. Care was taken to ensure 
that the Bourdon tube was full of water before the vibration test 
was applied. The results are given in the following table, in 


| which, for convenience, the tests are divided in three classes, 


these being :— 

Test A.—Vibrations of lin. amplitude at 
3 ; }‘n. 

; jjin. 


195 revs. per minute. 
340 


9 we ” ” 


PE 2: 725 # 

An examination of the resultsof the vibration tests indicates that 
for unbalanced gauges the test with the highest frequency gives in 
practically all cases the maximum disturbance of the gauge pointer. 
The steadiness of the balanced gauge was very remarkable con- 


” 


” ” ” 


| sidering the severe nature of the vibration test, and there can be 


no doubt as to its superiority over the unbalanced gauges in cases 
in which the gauge is subject to disturbances. 

Gauge No, 584 437 was sent by Mr. Stromeyer, who had observed 
very considerable disturbances of the pointer when attached to a 
locomotive on the Midland Railway, this disturbance amounting 
frequently to as much as 20lb. per square inch. On titting this 
gauge to the vibrating mechanism it was found that at a frequency 
of 340 per minute, and at a pressure of 1301b. per square inch, the 
disturbance was practically the same as that noted by Mr. Stro- 
meyer, Atthe higher frequency of 725 per minute the disturbance 
was less warked. 

Test No. 5: Recalibration and determination of friction and 
backlash,—For this purpose the gauges were connected to the 
mercury column and corresponding readings taken for one 
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the dial pressures and the mean reduced pressures from the 
mercury column readings being given in the following tables :-— 


TABLE A, 


Mean reduced pressures from mercury 


) oressures. : : 
Dial pressure column in Ib. per square inch. 





249.6 


Ib. per equare inch. Gauge A. Gauge b. 

BO és <e Oe te 8e te ew 66 9-59 

30 a 29-42 

50 49-25 

70 Se . 69-438 

“0 : §9-43 

110 ° 109-38 

130 ‘ 329-62 

150 4 149-76 

170 “ 169-72 

185 - 154-24 

210 ° 204-79 

_ + 14 

Higher pressures on the dial not attainable as the limit of the 


mercury column was reached. 

Test No. 2,— In this test the gauge was attached to the low- 
pressure testing set and the pressure raised to the full dial 
reading, which was then compared with that of the standard 
gauge. The pressure was then released from the standard gauge, 
but kept on the gauge under test for twenty-four hours, when its 
reading was again compared with that of the standard gauge. 

All the gauges were tested in this way, but in no case was there 
any appreciable effect on the gauge indication due to the con- 
tinued application of the pressure. 

Tvst No. 3.—For the purpose of testing the gauges under a 
temperature of 150 deg. Fah., a special electrically-heated chamber 
was constructed and fitted to the laboratory low-pressure gauge 
testing apparatus in such a way that the gavges under test could 
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Fig. 2—VIBRATION TEST OF GAUGES 


be subjected to varying pressures andtemperatures. The arrange- 
ment is shown in Fig. 1, from which the method of heating and 
circulating the hot air by the electrically driven fan is apparent. 

Che method cf making the test was as follows :— 

Four gauges were attached to the pressure pipe in the heating 
chamber, and the standard gauge fixed to another union some 
cistance away from the chamber, so as to be practically unaffected 
by the temperature. A set of readings at various pressures was 
then taken at the ordinary temperature of the room on five gauges, 
The temperature of the chamber was then slowly raised to 
150 deg. Fah., and a corresponding set of observations taken at 
the same pressures as previously. Then, ly taking the differences 
of the readings of any gauge and the standard gauge at the 
two temperatures, it was easy to estimate the error due to 
temperature, This was done for all the gauges, the errors due | 
to temperature being plotted. The curves are not linear, as 
wculd be expected, due probably to the difficulty of estimating 
the actual dial reading sufficiently accurately. 

Test No, 4.—For the purpose of the vibration tests, the 
apparatus shown in Fig. 2 was designed and made in the engineer- 
neering workshop. It will be seen that the gauge under test is 
fixed to a horizontal slider, which is actuated by a crank and 
connecting-rod mechanism. By means of an adjustable crank pin, | 
which screws into a revolving disc the stroke of the slider can be | 
varied from 0-lin. to lin, The mechanism is driven by a leather | 
band from a speed cone, so that considerable variations of speed are | 
possible, In making a test the gauge was, in the first place, | 
attached to the pressure-testing apparatus, and pressure applied | 
until nearly the full dial pressure was reached. The pin: was 
then closed and the gauge screwed to the slider of the vibrating 
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Fig. 1—-HEATED CHAMBER FOR TESTING 


| and had one constructed by Roskopf, of Coblenz. 
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definite pressure (1) with the pressure slowly rising, and (2) with 
the pressure slowly falling, care being taken not to touch the 
gauges during the operation. The difference between the readings 
of the mercury column so obtained is taken as the friction and 
backlash of the gauges at the pressures indicated. The mercury 
column was then brought to rest as nearly as possible, and the 
gauges tapped in order to obtain a recalibration of the gauges to 
compare with the calibration in test No.1. The tests, of which 
the results are given in the table, show that the friction and back- 
lash of the gauges under test was small, only amounting in the 
extreme cases to a little less than 1 ]b. per square inch. Further, 
the results in the last column, which give the final calibration of 
the gauges with the mercury column, show that the severe nature 
of the intermediate tests, especially the vibration test, have in no 
case materially affected the accuracy of the gauges. 

~ The general results of the tests which have been described may 
be taken to prove that the ten gauges under test were exceptionally 
high-class instruments, As regardsaccuracy under stated pressure 
and freedom from friction and backlash they leave little to be 
desired. It is perhaps worthy of consideration if some simple 
compensating arrangement could not be devised to prevent the 
effect of temperature being so marked. Another general conclu- 
sion to be drawn from the tests is, that in gauges which are 
subject to vibration a partial balancing arrangement, such as that 
adupted in G, should be adopted. 

Mr. Stromeyer’s remarks on pressure gauges.—The discovery by 
Toricelli that we live under an atmospheric pressure led to the 
invention of the mercurial and other fluid barometers, but it was 
not until long after Hooke’s discovery of the elasticity of metals 
that the aneroid barometer was devised. The credit of having 
been the first in the field is due to a Frenchman named Vidi, who 
constructed an instrument consisting of a metallic box, which had 
a vacuum inside, and whose changes of form, due to fluctuations of 
the atmospheric pressure, were indicated by delicate levers. In 
1845 a German engineer, Herr Schinz, designed the Bourdon tube 
In 1849, 
Herr Schiiffer, of Magdeburg, improved on the Vidi 1dea by corru- 
gating the lid of his elastic box, and about the same time Mr. 
Smith, of Nottingham, invented a similar pressure indicator, in 
which the end of the elastic box consisted of a membrane of india- 
rubber, which was supported bya spiral spring. In 1850 Bourdon, 
a Parisian instrament maker, who had entered into communica- 
tion with Schinz, patented the tube which is still known by his 
name. In 1859 Vidi successfully contested the validity of that 
patent, but the legal decision did not extend to England, where 
the patent bad been acquired by Mr. Dewrance. In 1853 Messrs. 
Schiffer and Budenburg established themselves in Manchester. 
In the meantime steam engines and boilers were growing in num- 
ber, and the three forms of aneroid pressure gauges soon replaced 
the mercurial pressure gauge which had been adopted by James 
Watt 

Few changes have taken place in steam pressure gauges sinve 
then, but the study of high-pressure steam and low vacuums has led 
to improvements which are of interest in connection with this sub- 
ject. ‘Ihe steam engine indicator invented by James Watt will 
naturally suggest itself as being as simple an instrument as can be 
devised for measuring pressures. On occasions it is used as a 
pressure gauge even at the present day, and until recently piston 
pressure gauges were used by the inspectors of this Association. 
‘They offered the advantage that they could at any time be checked 
by loading the piston with weights and reading the indications. 
Piston and plunger gauges are, of course, not suitable for very 
high pressures, and formerly, when these were desired, the leak- 
age which might be expected was prevented by glands which 
revolved round pistons. By this means the axial friction was 
reduced toa minimum. These instruments were as follows :— 

An accurately turned steel tube was placed vertically, its lower 
end extending to the pressure gauges to be checked, and over the 
upper end was placed a toothed wheel which had stoffing-boxes 
or cup leathers at either end of its hole. A solid rod, accurately 
turned to the same outside diameter as the tube, was slipped into 
the upper stuffing-box, and was loaded with lever and weight, and 
thus imparted a hydrostatic pressure to the oil which tilled the 
wheel hole and extended from its underside through the tube to 
the gauge to be tested. The toothed wheel was rotated by power. 
The axial friction disappeared, but the power required to drive the 
apparatus was great, and, as the vertical pipe and rod rapidly 
wore away, the pressure readings could not be depended upon 
absolutely. 

The same principle is carried out in the dead-weight pressure 
gauge testers. They consist of accurately bored tubes, in which 
accurately turned plungers move up and down, ‘The plungers are 








loaded with dead-weights and rest on glycerine or oil, to which the 
pressure is imparted, and which is indicated on the series of gauges 
to be tested. There is no packing of any sort around the plunger, 
the tightness between it and the cylinder being effected solely by 
good workmanship, both the plunger and the hole being trued up 
by grinding with an emery wheel. Even lapped plungers and 
lapped holes have been found to be too irregular in shape to pre- 
vent an excess of oil oozing out under high pressures. The 
possibility of the plungers being held by longitudinal friction is 
removed by rotating the plungers. A very great improvement 
was effected in pressure instruments by Dr. Stanton, of the 
National Physical Laboratory, who introduced a differential dead- 
weight testing apparatus, with which it is said to be possible 
to produce properly determined pressures of 32 tons, cr about 
71,700 lb. per square inch, equal to nearly 4870 atmospheres or to 
a column of mercury 12,000ft. high. The obtainable pressure is, 
in fact, limited only by the tenacity and crushing strength of the 
material used in the construction. 

The first difficulty which presents itself in all plunger instru- 
ments is the determination of the effective diameter. ‘Thus, 
according to an inquiry by Herr E. Wegner, of Munich, into this 
question I find that he determined by micrometric measurement 
that the diamster of a certain steel plunger was from 5-123 mm. 
to 5-135 mm., with a mean of 5-128 mm. The diameter of the 
hole was found by filling it with mercury and weighing, and 
appeared to have been 5-135 mm., leaving a clearance all round of 
0-005 mm. or 0-002in. The pressures produced by loading with 
weights were then compared with a mercury column, when it 
was found the effective diameter was 5-127 mm., which is larger _ 
than the smallest plunger diameter, but less than the mean, of the 
two, which is 5-132 mm. - There is here evidently an uncertainty 
as to what is the effective diameter amounting to, say, 0-005 mm. 
This is 0-1 per cent, of the diameter, and 0-2 per cent. of the 
pressure readings. With a larger diameter the uncertainty would 
be diminished, and in the differential arrangement invented by 
Dr. Stanton it is almost entirely removed. ‘Thus, assuming that 
0-2 per cent. is the uncertainty with a plunger 5 mm, diameter, 
this would be reduced to 0-02 per cent. for 50 mm. diameter, 
and to 0-0191 for a diameter of 52-4 mm. If, therefore, the 
piston of the instrument is made 52-4 mm. diameter, and the 
piston-rod 50 mm., the uncertainty as to the differences of the 
effective diameters is reduced to 0-2—0-0191, 0-002 per cent., as 
against 0-2 per cent. for the small single plunger, which has, 
however, only one-tenth of the effective area of the piston and 
rod arrangement. If this were reduced to one-tenth that of 
the single plunger, its uncertainty wou!d be diminished to one-. 
thousandth of that of the single plunger arrangement. 

This estimate refers, of course, only to the uncertainty of deter- 
mining the effective pressure areas from the micrometric measure- 
ments of the piston or plunger and its hole. The uncertainty due 
to friction is evidently even less than the above. 

Another serious difficulty to be overcome is that under pressure 
the cylinder and its hole expand, whereas the piston may or may 
not increase its diameter, and the piston-rod contracts both ou 
account of the circumferential pressure and on account of the 
lopgitudinal pull, For pressures up to three tons these deforma- 
tions are of no serious import, though due to the tension in the 
rod the differences of areas must increase a little, and the pressure 
produced will be somewhat less than that corresponding to the 
pressure-producing weights. In instruments intended for very high 
pressures the piston and its rod have to be forcibly driven into 
their holes, and it is only when a considerable pressure has been 
attained that they are relieved of the circumferential grip, and are 
free to be spun round by hand. Sucha treatment is not exactly 
satisfactory, and there seems to be no reason why the principle on 
which the cup leathers of hydraulic plungers act should not also be 
followed out with regard to the metal bushes. 

In the lower bush the piston-rod also contracts, but this is 
strictly true only near the upper edge of the bushes where the 
hydrostatic pressure between it and the piston-rod is nearly equal 
to that in the chamber. At the outer end there is no pressure ia 
the intervening film, and the sleeves would contract more than the 
piston-rod except for the circumferential pull exerted by the ex- 
panding shell. It should not be difficult, therefore, to design a 
machine in which a balance of these strains results in a permanency 
at the clearance, and then it would be in working order both for 
relatively low and high pressures. As at present constructed by 
Messrs. Schiiffer and Budenberg, these machines are very free 
from friction. In one designed for the maximum pressure of 
7000 Ib., repeated additions of a pound weight always produce the 
same amount of movement in the pressure-gauge pointer. What 
friction there is is certainly less than one-hundredth per cent. It 
may be here mentioned that steel Bourdon tubes can be made to 
resist the high hydrostatic pressure—32 tons per square inch— 
mentioned above, 

For some reason, as yet not explained, but possibly connected 
with change of density of mercury under pressure, and relative 
change of effective diameters of pistons and rods, the readings of. 
mercury columns do not agree absolutely with those of the differ- 
ential dead-weightinstruments. The highest mercury columns are 
those fixed in the well at Butte-aux-Cailles—500 m. = 660 atmo- 
spheres ; in a mine near Sc. Etienne—400 m. = 530 atmospheres ; 
and on the Eiffel Tower—300 m. = 400 atmospheres. The highest 
mercury colu;nn in Eugland is to be found in the Municipal Tech- 
nical College, Manchester. It isonly 53m. high. With very high 
mercury columns it is, of course, impossible to use glass tubes from 
top to bottom ; steel or iron tubes, therefore, are adopted, with 
branch cocks, and glass tubes fixed either at regular intervals up 
the entire height or at those points at which readings of pressure 
have to be taken. Another instrument intended for the production 
of high pressures was based on the model of the testing machines 
which are largely used in France and in Belgium. In these 
machines the pull on the test piece is by means of levers, converted 
into a thrust which acts on a strong iron disc which rests on a 
leather diaphragm covering a strong basin filled with mercury. 
The pressure exerted on the mercury causes it to rise in a tube of 
glass—celluloid is, however, much better—with which it is in com- 
munication. 

In the instruments intended for high pressures the leather dia- 
phragm is replaced by goldbeater’s skin, The disc is a flat-ended 
plunger which is very carefully guided so as to stand ceatrally over 
the hole covered by the skin. Provision has also to be made to 
hold the plunger level with the skin, otherwise the tension cf tho 
latter might affect the readings or the skin might tear. Very high 
pressures have been produced and measured by this means, but 
on account of the smallness of the diameters and the unceriainty 
as to what allowance should be made for the very narrow strip of 
unsupported skin, these instruments have had to be compared 
with mercury columns, and their indications for higher pressures 
than those for which comparisons have been made are, therefore, 
not absolutely correct. ‘lhe actual pressure cannot be definitely 
determined from micrometric measurements of diameters. 

An instrument with which very high pressures can be obtained 
was devised many years ago by Faraday, and is still used. A 
number of glass tubes are placed side by side, and every other 
pair is connected at their bottom ends ; these are half-filled with 
mercury. Water or other light fluid is then poured into the top 
ends, and adjoining pipes are then also connected. If pressure is 
now applied to one end of this series of pipes, the one set of 
mercury columns rises and the other falls, and the pressure is 
ascertained by measuring all the differences of level, due allowance 
for the density of light tiuid being, of course, made. Of course, all 
the tubesare of glass. Those for the high-pressure end might be 
made of steel, but their mercury levels could not then be read. 
Before leaving the high-pressure instruments, mention should be 
made of the one invented by Mr. Petavel, with which the pres- 
sures produced by the explosion of gunpowder, cordite, &c., have 
been recorded. He discarded such shapes of elastic bodies as 
would give a large deformation under pressure, and used instead a 
very strong tube, which he exposed to an external pressure, and 
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which would deform very slightly. A rod from the inner end of 
this tube is attached to the centre of a cross-beam, to which one or 
two mirrors are fixed. It is the very minute tilt of these mirrors, 
produced by the bending of the beam under a central thrust, 
which causes a ray of light to make slight movement. This is 
recorded photographically. These instruments have to be cali- 
brated, and that can, of course, be done by the instruments men- 
tioned above, 

A form of elastic pressure gauge which does not appear to have 
been made, but which seems capable of giving reliable results, is 
the corrugated cylindrical tube. In last year’s ‘‘ Memorandum,” 
pages 13 and 14, is given the longitudinal deformation of corru- 
gated cylindrical furnaces, from which it would appear that the 
axial shortening is proportional to the ratio of the cube of the 
depth of corrugation to thickness of plate, and amounts to 0-14in. 
when the load is 1,000 000 lb. per inch of circumference of a lin. 
plate baving lin. corrugation. Thus, with a plate of ,j;in. thick- 
ness and ,',in. depth of corrugations, each corrugation would 
shorten 0-C00l4in undera load of 11b. per inch of circumference. 
A tube of, say, 2in. diameter, having an area of 3-14 square 
inches, and having, say, 10C corrugations in a length of 5in., would 
shorten about 0-45in. under a pressure of 10lb. per square inch. 
This is about the maximum load which the tube would bear. As 
micrometers are in use which will read to a ten-thousandth of an 
inch, such corrugated tubes ought to give reliable readings to 
within two-hundredth of 1 per cent., more particularly as they 
could be made of the most reliable material available, and would 
not be subjected to the complicated stresses which occur in Bour- 
don tubes. 

These are of the following nature :—-Fig. 3 represents a longi- 
tudinal section through a bent Bourdon tube and its cross section. 





Fig. 3 


The two black radial lines intersect at the centre of the original 
curvature ; the dotted lines intersect at the centre of acquired 
curvature. The dotted line in the top diagram represents the 
acquired shape of the section when an internal pressure is exerted. 
It is fairly correct to assume that there is no change of iength of 
the inner and outer metal of the tube as shown in the engraving. 
If D be the original thickness of the tube radially, and r the radius 
of curvature, and a the angle, thenif D changes to 
D 


D,, the angle a will change to a, = a D 
1 


ae dD, 
a, vb’ 

Evidently, therefore, the change of radius, and, with it, the 
movement of the tube and pointer, will be the greater the smaller 
D and the larger its increase under a given pressure. The flatter 
the tube and the thinner the metal the more sensitive will it be, 
but also the weaker, and in practice the customary dimensions 
have gradually been evolved. 


(To be continued. ) 
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LAUNCHES AND TRIAL TRIPS. 


SFENDONI, torpedo destroyer ; built by Messrs. Yarrow and Co. ; 
to the order of the Greek Government ; dimensions, 220ft. 3in. by 
20ft. Gin. by 12ft.; launch, September 7th. 

STEEL screw steamer ; built by Messrs. Wm. Doxford and Son, 
Limited ; dimensions, 350ft. by 49ft. by 26ft. 6in.; engines, triple- 
expansion, 25in. by-4lin. by 66in. by 45in. stroke, pressure 160 Ib.; 
launch, September 10th. 

MURTINHO, twin screw steamer; built by Messrs. Mackay 
Brothers ; to the order of Messrs. Fry, Miersand Co.; dimensions, 
235ft. by 36ft. by 12ft.; constructed by Messrs. Aitchison, Blair 
and Co., Clydebank ; launch, September 10th. 

ELTERWATER, steel screw steamer ; built by the Blyth Ship- 
building Company, Limited; to the order of the Fleterwater 

“Steamship Company, Limited ; dimensions, 244ft. in length, 
33ft. 6in. beam ; engines, triple-expansion ; constructed by the 
North-Eastern Marine Engineering Company ; launch, September 
10th. 

GUARDIAN, cable steamer ; built by Messrs. Swan, Hunter and 
Wigham Richardson; to the order of the Central and South 
American Telegraph Company ; dimensions, 270ft. in length, 36ft. 
beam ; to carry 700 tons ; engines, triple-expansion ; constructed 
by Messrs, Swan, Hunter and Wigham Richardson ; trial trip, 
September 10th. 

STEEL screw steamer ; built by the Tyne Iron Shipbuilding Com- 
pany, Limited ; dimensions, 331ft. by 48ft. by 24ft. 44in.; engines, 
triple-expansion, 24in., 40in., 65in. by 42in, stroke, pressure 180 Ib. ; 
constructed by the North-Eastern Marine Engineering Company ; 
launch, September 11th. 

CoLesy, trunk steamer; built by Messrs, Ropner and Son; to 
the order of Messrs. K, Ropner and Co., West Hartlepool ; dimen- 
sions, 365ft. in length ; to carry 6200 tons ; engines, triple-expan- 
sion ; constructed by Messrs. Blair and Co.; trial trip, September 
11th. 

TURUL, steel screw steamer; built by Messrs. R. Craggs and 
Sons ; to the order of the Hungarian Levant Steamship Company ; 
dimensions, 362ft. by 49ft, Qin. by 25ft. 10in.; engines, triple- 
expansion, 234in., 39in., 66in. by 45in. stroke, pressure 180 lb.; 
constructed by the North-Eastera Marine Engineering Company ; 
trial trip, September 13th, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Iron and Steel Institute Meeting. 

THE attendance on Birmingham Exchange to-day (Thurs- 
day) was militated against in respect of its authority and weight 
by the holding of the autumn meeting of the Iron and Steel Insti- 
tute at Vienna. The Institute’s membership has a very strong 
hold upon this district, and a number of our most influential local 
iron and steel masters are in the Austrian capital just now. 


Wages Return Anticipated. 

The return of the Midland Iron and Steel Trade Wages 
Board on the output and the average selling prices of the various 
classes of manufactured iron for the joint months of July and 
August is expected to be made known at the close cf this week. 
The return is awaited with great interest by the iron market, 
although it is not expected to declare any change in ironworkers’ 
wages, which are likely to continue for a further two months, com: 
mencing with October, on the present basis. 


Engineering and Ironfounding. 


The heavy engineering trades of Birmingham and district 
are not quite so encouraging as they were in September last}year. 
For example, there is not nearly the pressure that there was in the 
machine tool trades. There is still some overtime being worked 
in the machine tcol shops, and nowhere is there any complaint of 
shortness of work. But there is not now any considerable accu- 
mulation of orders. Heavy ironfounders are well employed for 
such goods as wheels, pinions, boiler fittings, and engineering 
parts and accessories generally. Engine builders have some good 
contracts in hand, a The Birmingham railway wagon builders have 
been enjoying an improvement, thanks mainly to the recent orders 
for the Indian States Railways, referred to in THE ENGINEER at 
the time, and which were given out at a most opportune moment. 


German and English Raw Steel Market. 

The easier tendency in raw steel, induced mainly by the 
renewed German invasion threats, is still evident. Billets were 
to-day—Thursday—offered on Birmingham Exchange on behalf 
of a Garman syndicate acting through their British Board in 
London, and middlemen were also offering continental steel quite 
apart from and independent of the offers made by the syndicate’s 
representatives. There was, in fact, a competition between the 
two sources of supply. The whole situation is still a very difficult 
one to grasp. The sincerity of the offers is not fully accepted by 
Birmingham and district consumers. These latter incline to the 
view that the chief purpose of many of the offers is to test the 
market. Very little business in the foreign material appears to 
accrue to any of the salesmen. German billets are now said to be 
purchasable at as low as £5 123. 6d., or even £5 10s. per ton. 
English Bessemer billets, on the contrary, sell at £6, and Siemens 
qualities are reduced to a practical equality with them. It is 
stated that, owing to French and Belgian competition, native pro- 
ducers of steel plates have deemed it politic to relax their prices. 
Mild steel bars were to-day quoted £7 15s. to £8; girder plates, 
£8 to £8 5s.; joists, £7 to £7 5s.; angles, £7 5s. to £7 10s.; and 
boiler plates, £9. 


Pig Iron Steady. 

The local make of pig iron is going into consumption as 
quickly as deliveries can be made, so that there is no weakening of 
values, South Staffordshire common forge rules at 57s, 6d.; part- 
mine, 60s.; best all-mine, 87s. 6d. to 92s 6d.; and cold blast, 115s, 
Northamptonshire forge qualities range from 57s. 6d. upwards. 
Foundry iron is unobtainable from that district, the output having 
all been taken up. Derbyshire forge realises about 59s. and North 
Staffordshire 60s. to 62s. Demand generally fully maintains its 
recently improved position. As a general rule the Staffordshire 
makers are well sold forward, and are able to keep their quota 
tions very firm. Producers from most of the outside districts, 
comprising what is known as the Midland centre, are also very 
steady in price just now. But low prices for some of the North- 
ampton brands are still mentioned. Producers who have enough 
work on hand to carry them into the next quarter are not generally 
anxious about vdooking forward contracts just now, and they 
prefer to wait before they commit themselves further to see how 
the situation develops as regards the coal and coke supply and 
prices. 


Bar and Merchant Iron 

In finished iron, apart from the sheet iron trade, home 
inquiries are fairly satisfactory, and some good assorted specitica- 
tions are offered through merchants for country traders. Foreign 
advices are hopeful, and a fair volume of business is submitted by 
agents for Canada and India. Unmarked bars appear to have 
settled down fairly steadily. Makers of good merchant qualities 
report that they are well engaged, and, as a consequence, able to 
maintain the quotation at about £7 7s. 6d. to £7 103. Under any 
circumstances, however, they point out that there would not be 
much chance of giving way because of the costof fuel. Commoner 
qualities appear to have become rather firmer, the lowest price 
now mentioned being about £7 23. 6d., delivered. Hoops are 
£8 5s. ; gas tube strip, £7 15s. to £7 17s. 6d.; rivet iron, £7 15s. 


Black and Galvanised Sheet Trade. 

Black sheets are maintained at £8 12s. 6d. to £8 15s. for 
donbles, notwithstanding the late great production in galvanised 
sheets, It has to be remembered, however, that prior to this 
change the trade has been dull for some time, and that the quota- 
tion for doubles had fallen. Recently rather more business has 
been given out. Nothing fresh occurred in connection with gal- 
vanised sheets, though it is reported that the reduction has 
unsettled consumers, who hesitate to buy for fear that the market 
will fall still further. Probably some of the makers are now only 
recovering the losses incurred when spelter went up, and they 
would not be inclined, by the easier metal market alone, to make 
such a substantial ‘‘cut” as the recent drop of 15s, to 25s. per ton. 
The real explanation is undoubtedly, as was reported last week, 
the sudden appearance of American makers in neutral export mar- 
kets at prices much below those attaching to British galvanised 
corrugated iron. These are now quoted £13 2s. 6d., f.o.b. Liver- 
pool, for sheets of 24 w.g. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


MANCHESTER. 


Disappointment in Pig Iron. 

THE month closes badly, so far as business in pig iron is 
concerned. High hopes and sanguine anticipations were formed 
as to.a good opening of the usual autumn demand, but these bave 
been disappointed, notwithstanding large shipments on export 
account both from East and West Coast ports. All classes of iron 
are lower at the end of the month. Lincolnshire No. 3 foundry, 
of which there is little coming to this centre, on account of 
relatively high price, opened at 64s. 6d., closing at 64s.; Stafford- 
shire varied from 623. to 62s. 6d. to 61s.; Derbyshire, 63s, to 64s, 
to 623.; Middlesbrough, open brands, 63s. 4d. to 65s, 10d. to 
62s.10d. Scotch: Gartsherrie, 73s. 6d. to 71s. 9d.; Glengarnock, 
72s, 6d. to 71s.; Eglinton, 70s. 6d. to 68s.; Dalmellington, 69s, 6d. 
to 68s. West Coast hematite, 77s. 9d. to 75s. 3d.; East Coast 
ditto, 81s. 6d. to 79s. On the Iron Change on Tuesday the attend- 








ance was good, bnt as the day advanced the market gradually 
weakened, and all classes of iron were dull at the close and in 
buyers’ favour, Makers, however, did not seem inclined to grant 
any special concessions to induce business, Forge iron shows no 
change. 


Finished Iron. 
Merchants reported a fair demand, and there was no 
change to report in quotations, 


Steel. 
There is a dull feeling, and prices are in buyers’ favour 
Both plates and billets are weak, Common plates are said to hc 
had at 5s. to 7s, 6d. per ton under last week's rates. English 
billets fairly steady. 


Copper. 
A leading merchant on ‘Change remarked that copper was 
‘*sick.” The extent of the ‘‘sickness” may be gauged by the fact 
that sheets have declined from £98 per ton to £85 during tl 
month, with every prospect of still lower figures being registere:|, 
Tubes, both brass and copper, have declined proportionately. 


Sheet Lead. 
This is, perhaps, the only metal in which there has not 
been any great fluctuation, It closes about 20s, per ton higher. 


Tin. 
Tin ingots close fairly steady, though about £2 10s, per 
ton lower. . 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 63s.; Staffordshire, 
6ls.; Derbyshire, 62s.; Middlesbrough, open brands, 62s. 10:, 
S:otch : Gartsherrie, 72s. to 72s. 6d.; Glengarnock, 71s.; Eglinton, 
68s. 6d. to 68s. 9d.; Dalmellington, 68s., delivered Manchester. 
West Coast hematite, 75s. to 76s.; East Coast ditto, 79s.; both 
f.o.t. Scotch, delivered Heysham: CGartsherrie, 693. 9d. to 
70s. 3d.; Glengarnock, 68s. 9d.;‘Eglinton, 663. 3d. to 663, 6d.; 
Dalmellington, 67s. 9d. Delivered Preston: Gartsherrie, 71s. to 
71s. 6d.; Glengarnock, 70s.; Eglinton, 67s. 6d. to 67s. 9d.; Dal- 
mellington, 67s. Finished iron: Bars, £8; hoops, £8 7s. 6d.; 
sheets, £8 15s. to £9 Steel Bars, £8 ; hoops, £8 7s. 6d.; sheets, 
£9 ; boiler plates, official, £9 2s. 6d.; plates for tank, girder and 
bridge work, £7 15s.; Eaghsh billets, £5 123, 6d. to £5 1is.; 
foreign ditto, £5 5s. to £5 7s. 6d. Copper: Sheets, in 
quantity, £85 per ton; small lots, Ild. per lb.; tough 
ingot, £71 to £71 10s.; best selected, £71 to £71 10s. 
per ton ; seamless copper tubes, 10$d.; seamless brass tubes, 8}d.; 
condenser, 9}d.; rolled brass, 7d.; brass wire, 7}d.; brass turning 
rods, 7d.; yellow metal, 7}d. per lb. Sheet lead, £24 10s. per ton. 
Tin ingots, English, £168 10s. to £169 per ton. 


BARROW-IN FURNESS, 


Hematites. 

There is very little being done in the hematite iron trade, as 
users are only buying for immediate requirements, and smelters are 
not able to make much if any profit with raw material at so high «: 
relative price when vate B with the reduced market value of 
iron. This condition is expected to continue until the market 
conditions have assumed a more satisfactory state. Smelters in the 
meantime are fairly well off for orders, and they are employed at 
the moment mostly on orders booked some time ago. Buyers are 
still on the lookout for a lower range of prices. Makers are quot- 
ing as last week 76s. for mixed Bessemer numbers net f.o.b., and 
warrant iron is at 75s, 8d. net cash sellers, buyers 6d. less. Special 
hematite iron, for which there is a good demand, is quoted at 50s., 
and ferro-manganese, spiegeleisen, charcoal iron, and scrap iron, are 
all in good demand. The supply of the latter is not, however, as large 
as it has been. The trade in iron ore is steady as regards native 
sorts, but there is a smaller consumption of foreign classes. (Good 
average native ores are selling at 17s. 6d. net at mines. There is 
a prospect of a large increase in the output of native ores, as the 
Lindal Moor mines have just been equipped with a new installation 
of electric pumping machinery, by means of which it is hoped to 
get 400,000 tons of ore out of these royalties per annum. The 
motors drive centrifugal pumps at a newly erected power-house, 
and possess great power. Up to the present, the working of these 
pumps is only in the experimental stage, but much interest is 
taken in this new departure by engineers and others, It is 
anticipated this new style of pumping will reduce the cost of 
pumping per ton of ore raised by some 33. per ton. 


Steel. 

The steel trade is fairly well employed, and the rail and 
plate mi!ls at Barrow are on full time. The merchant mills are 
not, however, doing anything, and the orders for tin bars and steel 
sleepers are not large. There are, indeed, anticipations that the 
steel trade is entering on a much quieter time. Prices in the 
meantime are steady, with heavy rails at £7 net f o b., and ship 
plates at £7 10°. net cash. There is a steady business in chilled 
iron castings, and a fair trade is being done in steel castings for 
shipbuilding and engineering purposes. 


Shipbuilding and Engineering. 

No further new business has coms to hand in the ship- 
building trade, and builders are beginning to run short of work. 
Engineers are busy in the marine department, but there is not 
so full a body of orders in hand for gun mountings. 


Shipping and Coal. 

The shipping trade is less active. The exports of iron 
last week were 5420 tons, and of steel 5927 tons, a total of 
11,347 tons, as against 21,526 tons in the corresponding week of 
last year, a decrease of 60,286 tons. The aggregate shipments of 
iron and steel this year todate have reached 661,014 tons, as 
against 600,728 tons in the corresponding period of last year, « 
decrease of 60,286 tons. Coal and coke are very dear, but users 
have failed to get any reduction in price. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Railway Coal Contracts. 

An important change has taken place since our last report 
in the situation in regard to the railway contracts for South York 
shire coal. The Midland Company have at length decided to 
accede to the terms originally submitted by the South Yorkshire 
Coalowners, who have all along stiffly adhered to the tendered rate 
of 12s. per ton, and the company are now arranging for supplies 
at that tigure, which represents an advance of 3s. 6d. per ton on 
the price paid under the contracts which expired at the end of 
Jane last. It is expected that other companies will follow the 
Midland in their acceptance of the coalowners’ terms, but so far 
we have not heard of any movement on their part in that direc- 


tion. 


Shipping Contracts. 

The shipping season extends from April to October. Con 
tracts made since April for shipment have been at rates ranging 
from 123, 3d. to 12s, 9d. per ton. Inquiries are now being 
received, and contracts in course of making, for next year. Coal- 
owners, we understand, are very firm in requiring advances on the 

rices which have ruled this year, from 123, 6d. to 13s, 6d. per ton 
ae asked, 
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House Coal. 

The activity previously noted in household fuel is by no 
means abated, though the weather continues e ceptionally mild. 
Kor London and the Southern markets generally the tonnage 
keeps heavy, and there is no perceptible falling off in the trede 
with the Eastern Counties. There is usually more business done 
as the season advances, but the present demand is in excess of what 
jx commonly accounted for by this cause. The railway crisis has 
probably a good deal to do with it, there being a general impres- 
sion that merchants are desirous to lay in stocks: so as to meet 
any difficulties in getting deliveries which might occur later on. 
\n advance of 1s. per ton in local quotations is looked for on 
October Ist. The position in West Yorkshire is reported to be 
considerably easier in respect of the local demand for household 
coal. Current quotations in South Yorkshire are 12s. to 12s, 6d, 
per ton, secondary qualities fetching about 11s. per ton. 


Coke and Coking Fuel, &e. 


Coke does not maintain its former strength. Best 
washed is now at 16s. to 16s. 6d. per ton, and several spot lots 
have been sold at 15s. 6d. to 16s, perton. Unwashed is at 14s. to 
lis, per ton. There is no reason for this weakening, inasmuch as 
the make of iron is not reduced, but a considerable quantity of 
coke is now being produced by patent processes, in which the 
profit on the by-products induces the colliery owner to produce 
coke instead of otherwise dealing with the small coal. Coking 
fuel fetches 6s. 6d. to 73. per ton.; engine fuel, 6s, to 7s. per ton. 


Iron Quotations. 

West Coast hematites are at last week’s figures, 91s. to 
(2s, per ton, but East Coast is quoted this week at 87s. to 90s. per 
ton, both delivered in Sheffield and Rotherham, Kast Coast subject 
to 24 per cent. In Lincolnshire irons, the reductions made on 
August 23rd on Nos. 3 and 4 foundry, have been followed by a 
lowering of No. 5, mottled, white, and basic, by 2s. per ton. 
(juotations are now as follows:—Lincolnshire, No. 3 foundry, 
zs. 6d. per ton ; No, 4 foundry, 62s, per ton ; No. 4 forge, 61s. 6d. 
per ton; No. 5, mottled, white, and basic, 63s, 6d. per ton. 
Derbyshire rates are unchanged at 61s. per ton for No. 3 foundry, 
and 59s, per ton for No. 4 forge. Bars, £8 10s, per ton ; sheets, 
£10 10s. per ton. 


Military, Marine, and Railway Material. 


There is no improvement to be reported in the military 
and marine manufacturing departments. Fresh work would be 
exceedingly acceptable in both, as the old orders in military work, 
more especially in armour plates, are being worked off, and the 
call for marine material, particularly in heavy forgings and cast- 
ings, has been very languid for a considerable time. For railway 
material, on the other hand, there is a steady and continuous 
demand on Indian, Colonial, and South American account. Home 
companies place work to less extent, mainly to meet current 
requirements, 


Colliery Developments. 


Mr. Frederick Fowler, presiding at the annual meeting of 
the shareholders in the Sheepbridge Coal and Iron Company, 
Limited, held at Sheffield on the 23rd inst., stated that the output 
at the new Jinnington colliery was about two thousand tons a 
day. That would have been increased but tor the difficulty of 
getting men. They were building more cottages now. The pre- 
sent result, however, was a very good one when they considered 
that it was only five years since the first sod was cut, and that the 
colliery was nearly 700 yards deep. They had also put up some 
coke ovens at Dinnington, and were making a very good article. 
At Langwick they had arranged to put down a by-product plant. 
At Maltby the bore hole had reached a depth of upwards of 
400 yards. They were now making preparations for the sinking of 
the pit, and had some of the plant on the ground. 


Sir Charles MeLaren on Coal Prices. 


Sir Charles McLaren, Bart., M.P., one of the 
directors of the Sheepbridge Company, speaking at the same 
meeting, referred to the profits being made in the coal 
traae, but, he added, when people said they were making 
more than they ought to, they could always reply that an 
average of years would show a great many lean ones to set against 
the one or two of good prices, so that it was only fair that they 
should make money in times like the present. At the same time, 
he was strongly of opinion that it would not be to the interest of 
the country, or of the coal trade, that prices should go higher 
than they were now. Of course, they did not mean to sell any 
coal under the market price, but he was quite satistied with that 
price. The railway companies were in a very serious position at 
present, owing to the prices which they had to pay for their coal. 
If they had taken the advice of some of their friends—amongst 
whom he thought the Sheepbridge Company might count them- 
selves—some time ago they might have bought for a considerable 
period at much less than they had to pay to-day. As it was, they 
found themselves faced with a coal bill which had a very great deal 
to do with the drop in railway dividends and the fall in prices 
of stock. It was not only coal that was affected. The price of all 
railway material—rails, tires, axles, sleepers, &c.—had gone up to 
avery high figure. Of course, the manufacturer felt very much 
the same. He thought if they could manage to maintain prices at 
something like the present level, and not unduly force them, it 
would be for the good of the country. 


Tool Steel Testing Plant—Grant to University. 

_ The Sheffield Town Trustees have decided to make a grant 
of £2500 to the Sheffield University to be applied to the use of 
the Department of Applied Science for the equipment of a high- 
speed tool steel testing plant. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 


: THE tone of the iron market has improved considerably 
this week, and there are not heard anything like the gloomy 
vativinations which were common enough last week. More hopeful 
views are entertained about the prospects of the autumn trade, 
and prices have entered upon an upward movement again. For 
Cleveland warrants the quotation rose to 55s. 6d. per ton cash 
buyers, the highest figure that has been reported since the begin- 
ning of the montb, and 1s. 74d. more than the worst. Holders of 
warrants are disposed to stick tightly to them, as better rates will 
probably be forthcoming for them, ‘The improved shipments and 
the heavy decrease in the stock in the public warrant stores tend 
to give more confidence, and traders mostly speak more optimis- 
tically of the situation than they were disposed to do last week. 
lhe price of No. 3 Cleveland G.M.B. pig iron has gone up to 56s. 
per ton for early f.o.b. delivery, No. 1 to 62s., No. 4 foundry to 
vos. 6d., and No, 4 forge to 05s, Continental consumers have 
again become keen to buy, and they find not a little difficulty in 
getting any from the makers for early delivery, so that they are 
drawing more largely on the stock in.the public warrant stores. 


Hematite Pig Iron. 


a The East Coast hematite pig iron trade is becoming quieter, 
eing largely intluenced by the dulness in the shipbuilding indus- 
try, in the manufacture of materials for which it is largely em- 
ployed. The prices are slowly but persistently falling, but they 
are yet relatively much dearer than Cleveland pig iron. With 
No. 3 Cleveland pig iron at 56s, per ton, the relative price of mixed 
numbers East Coast hematite would be 66s,, but sellers are asking 





for it 78s, 6d., and consumers are confining their purchases to what 
they need for immediate delivery, in the expectation that the 
quotations will decline. They cannot afford to pay present prices 
with trade in an unsatisfactory condition, and with prospects of 
still lower values prevailing. West Coast warrants are consider- 
ably cheaper than East Coast iron, and that has a weakening in- 
fluence on this district. Consumers are, therefore, in no great 
hurry about buying for delivery beyond the autumn, and the price 
of mixed numbers for prompt is 78s. 6d., which is being realised. 
Rubio ore has declined to 20s, per ton c.i.f. Tees, which is 2s. 6d. 
per ton less than the recent highest figure quoted, and some fair 
qualities can be got at 19s. Receding rates of freight are assisting 
merchants to reduce their prices, 


Stocks of Pig Iron. 

Judging by the difficulties which shippers experience in 
getting delivery of pig iron from the makers, the stock held by the 
latter must be very small, Merchants are a good deal incon- 
venienced by the scarcity of iron in makers’ hands, What they 
hold has never been made public for the last eleven years, but it is 
soon apparent when they have little iron in stock. aes in 
consequence of the delays in loading steamers, are in many cases 
refusing to send their steamers to the Tees, and in other cases are 
claizning demurrage where there has been undue detention. 
Makers could well do with a larger stock, butethey cannot put 
more furnaces in blast on account of the scarcity of Cleveland iron- 
stone. Connal’s on 25th inst. held 158,729 tons of Cleveland pig 
iron, a decrease this month of 27,492 tons, and by the end of 
November it is probable that the stock will be considerably under 
100.000 tons. The stock now consists of 149,902 tons of No. 3, and 
8827 tons of other standard Cleveland iron. The store is quite 
bare of other Cleveland iron, as well as of hematite iron, 


Exports of Pig Iron. 


After being quieter hitherto this month than they have 
been in any month this year, the exports of pig iron from the 
Cleveland district are improving substantially, and next month 
they will be very large indeed. Shippers are now hastening to get 
away iron that is for delivery during the autumn shipping season, 
especially to Baltic ports, for higher rates of freight will have to 
be paid if there is delay in shipping. It is very difficult to get 
iron from the makers for prompt delivery from the producers, and 
such iron is mostly obtained from the public stores. The exports 
this month up to 25th were 102,292 tons, as compared with 109,268 
tons last month ; 103,083 tons in September, 1906; and 74,754 
tons in September, 1905, all to 25th. The decrease from last 
month is due to the smaller tonnage sent to the Continent, but that 
is improving again. 


Manufactured Iron and Steel. 


That trade in manufactured iron and steel is beginning to 
fall off cannot be doubted, and some of the producers now com- 
plain that they have difficulty in keeping their establishments 
fully in operation. Consumers are not giving out fresh orders to 
any large extent ; and some of them are backward about furnish- 
ing the specifications for what they have bought. Anything that 
is bought now has to be supplied almost at once. Of course, the 
labour disputes on the railways and at the shipyards tend to make 
the situation worse, and though it is believed that neither of the 
disputes will be allowed to result in a cessation of work, there can 
be no confidence until this is actually assured. Manufacturers 
cannot see their way to reduce quotations, when materials are so 
dear—fuel especially. But consumers will not generally give the 
prices that are now asked. Steel ship plates are at £7 10s.; steel 
boiler plates, £8 10s.; iron ship plates, £7 15s.; steel ship angles, 
£7 2s. 6d.; parallel packing iron, £6 15s.; iron ship rivets, 
£8 17s. 6d.; steel joists, £6 17s. 6d.; steel sheets, singles, £8 10s. ; 
steel hoops, £7 15s.; iron bars, common, £8, ail less 24 per cent. 
f.o.t. Galvanised and corrugated sheets are at £13 2s, 6d. per 
ton, less 4 per cent. for 24 gauge in bundles, and f.o.b, Heavy 
steel rails are at £6 10s. net f.o.b., and c.i. railway chairs at 
£4 23. 6d. net f.o.b. 


Finished Iron Prices and Wages. 


Messrs. Price, Waterhouse and Co., after an examination 
of the manufacturers’ books, have reported to the Board of Con- 
ciliation and Arbitration for the manufactured iron trade of the 
North of England that the average price realised for the finished 
iron which was delivered in July-August by the firms in the North- 
East of Eugland was £7 5s. 11-25d. per ton, that being 3s. 1d. per 
ton more than in the previous two months. The advance this year 
has been 11s. per ton, and since prices began to go up in the latter 
part of 1904 there has been a rise of 29s. 6d. The £5 16s, 4-89d. 
that was reported for November-December, 1904, was the lowest 
price that was known for many years. For more than two years 
every return that bas been issued has shown an improvement on 
its predecessor, so far as realised prices were concerned, and the 
return now under notice shows a higher price than has ruled since 
January-February, 1901. Rails, as compared with the figure for 
May-June, went up in price Sjd.; bars, 3s. 2}d.; and angles, 
6s. 14d.; but plates declined 2s. 1ld. Wages at the finished iron- 
works will not be changed for October-November, as the price 
would have to be up to £7 7s. 6d. to justify an advance. The rate 
for puddling is now 9s. 3d. per ton. The following is the sum- 
mary of deliveries and prices presented to the Board :— 





Percentage Average net 
Description. Weight invoiced. of selling price 
total. per ton. 
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Shipbuilding and Engineering. 

There is not the slightest improvement shown in the ship- 
building industry, nor can any be e: pected while prices are so high, 
and while there is so much uncertainty in regard to labour troubles. 
Cheap materials can hardly be forthcoming for builders when fuel 
is so dear, and shipowners will not be tempted to order new vessels 
at anything like the present prices. Some of the shipyards are 
now short of work, and men are being paid off every week. 
Empty berths at the yards in this district are quite 
common, and it is pretty certain now that the output of 
shipping will not be as great in 1907 as it was in 1906. Ona 
October 22nd next the foundation stone of the new graving docks, 
to be constructed by Smith’s Dock Company, near to Southbank 
station on the Tees, will be laid by Sir Hugh Bell, Lord- 
Lieutenant of the North Riding of Yorkshire and chairman of the 
‘Tees Conservancy Commissioners. It is reported that this foun- 
dation stone is to be brought from the Pyramids of Kgypt. Inthe 
evening there is to be a banquet at Middlesbrongh Town Hall, to 
which the leading business men have been invited. 


Labour Difficulty in Shipbuilding. 


The action taken by the members of the Boilermakers’ 
and Shipbuilders’ Society in repudiating the agreement made by 
their executive with the employers at Edinburgh on August 24th 
has been the cause of much unrest in commercial circles, but it is 
still hoped that the shipbuilders will not need to carry out their 
notice to lock out the men on October 5th. The executive of the 
men’s society have determined to regard the recent vote of the 
men as inconclusive, as only a comparatively small number of 
the men took the trouble to vote, and it has been arranged to take 
another vote, this time by ballot, when, it is believed, the men 
will ratify the Edinburgh agreement. If they do not it will bea 
very bad thing for this district, which depends a good deal on 
shipbuilding. The present is a very inopportune time for the men 








to enter intoa conflict with the employers when trade is going 
back, and it is not likely that they will be successful. That has 
been put before them very strongly by their executive. 


Naval Architecture. 

Professor Welsh has been appointed head of the new 
Department of Naval Architecture at the Arinstrong UCollege, 
Newcastle, and his first lecture was given on Wednesday, this 
week, at a special evening class, and treated of ‘‘The Structural 
Strength of Sbips.” 


Coal and Coke. 

The boom in the coal trade continues, and there is an 
excellent inquiry for all classes, but more particularly for gas 
and coking descriptions. The rising prices have drawn in the 
consumers, who are duing their best to lay in stocks. Steam 
coal is slightly easier in price, but gas coal is very firm, 15s. 6d. 
per ton, f.o b., being asked for best and 14s. for seconds. The 
demand from the Continent is unprecedented. For coking coal 
14s. to 14s. 6d. per ton has to be paid, with 13s. 6d. for smalls. 
Thus it is that sellers are asking 22s. 6d. per ton for furnace coke, 
delivered equal to Middlesbrough. That is far too high, consider- 
ing that 56s. only can be got for No, 3 Cleveland G. M.B. pig iron, 
and where ironmasters have to buy coke they are only getting 
hand-to-mouth supplies. They will not renew contracts at what 
they consider such an extravagant price ; it is a price which they 
cannot afford to pay. They do not believe that tne high prices 
will be maintained for long. Bunker coals are somewhat cheaper 
at 13s, 6d. to 14s, 3d., f.o.b. Tyne Dock. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Business Outlook. 

THERE is a good deal of uncertainty attending the busi- 
ness outlook at the moment. On the one hand there appears to 
be a prospect of increasing competition to be faced, whilst on the 
other the manufacturer has to contend with high costs of produc- 
tion and the probability of curtailed prices. All producers are, 
at the same time, more or less hampered in their operations by the 
unsettled condition of the labour market. Unless there should 
come a very large accession of business, these conditions, it is be- 
lieved, may for some time be a source of difficulty alike to bayers 
and sellers. In the meantime, unless in the case of some heavy 
trades dealing with large coutracts, busiuess is of a hand-to-mouth 
description, and comparatively few transactions are taking place 
that involve delivery of materials over a lengthened period. 


The Pig Iron Market. 


Business in pig iron warrants has been on a restricted 
scale. There has been very little inquiry for immediate delivery. 
Business has been recorded this week in Cleveland warrants at 
54s. 103d. cash, at 54s. 9d. to 54s. 10d. for delivery in ten to four- 
teen days, and 54s. 94d. two months. There has been very little 
done in Cumberland hematite warrants, which are quoted 75s. 44d., 
with buyers for three months at 74s. 3d. per ton. Standard 
foundry pig iron is nominally 54s,, and Scotch warrants 63s. 9d. 


Output and Stocks of Iron. 

The output of pig iron is well maintained in Scotland, 
for while one furnace has been put out of blast since last report, 
there is the same number in operation as at this time last year. 
Some of the higher priced special brands are scarce, and the 
makers are reported to carry light stocks, and to have scarcely 
any hesitation in adding somewhat to these if there should arise 
such a necessity. The report circulated a couple of weeks ago 
that some makers were likely to damp furnaces and throw their 
coal into the market, in orver to avail themselves of the current 
high prices, has so far not got beyond a suggestion. There has 
not been much reason to expect fresh business of importance in 
Scotch iron with America, but within the last few days fresh sales 
are reported for the Continent, both for shipment this year and in 
the early part of 1908. Business is also reported to have been 
done on Canadian account. At the time of writing there are only 
1580 tons of pig iron in Connal’s Glasgow warrant stores. 


Prices of Scotch Makers’ Iron. 


While the quotations of warrants have been declining, 
the prices of the special brands of Scotch makers’ iron have 
remained comparatively steady. There is said to be a scarcity of 
the best brands of No. 1 iron, so that consumers have to wait for 
supplies, and this state of matters helps to maintain prices. Colt- 
ness iron has maintained its position at the top of the list as 
regards price, with less depreciation than other brands. From 
its report just issued, this company appears to have made a 
profit during the past year of about 50 per cent. The ordinary 
shareholders are receiving a dividend of 8 per cent , with a bonus 
of 22, making 30 per cent. ia all, and, at the same time, the 
money set aside for depreciation and reserve has been much in- 
creased, During the past eight years the Coltness ordinary 
shareholders have received £126 percent. in dividends. The earn- 
ings of the private companies are unknown to the public, but some 
of them are reported to have made very large profits in the 
past two years. Current prices are steady. G.M.B., No, 1, is 
quoted at Glasgow 68s. 6d.; No. 3, 66s.; Carnbroe, No. 1, 70s. 6d.; 
No. 3, 65s. 6d.; Clyde, No. 1, 723. 6d.; No. 3, 67s. 6d.; Gart- 
sherrie, No. 1, 73s. ; No. 3, 68s.; Calder, Ne. 1, 74s. 6d., No. 3, 
69s. 6d.; Summerlee, No. 1, 78s.; No. 3, 70s. 6d.; Langloan, 
No. 1, 78s.; No. 3, 74s.; Coltness, No. 1, 90s.; No. 3, 73s.; 
Glengarnock, at Ardrossan, No. 1, 73s.; No. 3, 68s.; Eglinton, 
at Ardrossan or Troon, No. 1, 68s.; No. 3, 65s.; Dalmellington, 
at Ayr, No. 1, 69s. 6d.; No. 3, 64s. 6d.; Shotts, at Leith, No. 1, 
74s. 6d.; No. 3, 693. 6d.; Carron, at Grangemouth, No. 1, 79s ; 
No. 3, 71s. per ton. Scotch hematite is quoted 793. par ton ‘for 
delivery at the steel works. 


Shipments of Pig Iron. 


The shipments of pig iron from Scottish ports in the past 
week amounted to 8769 tons, compared with 5844 tons in the corre- 
sponding week of 1906. There was shipped to Canada 2450 tons ; 
Australia, 178; South America, 150; India, 25; France, 100; 
Germany, 45; Holland, 120; Belgium, 15; Spain and Portugal, 
130 ; China and Japan, 380; other countries, 420; the coastwise 
shipments being 4753 tons, against 2989 tons in the same week of 
1906. The arrivals of Cleveland iron at Grangemouth have been 
11,680 tons, showing an increase of 3676 tons over the imports of 
the corresponding week. The aggregate imports of this iron into 
Scotland since the beginning of the year are 375,408 tons, giving 
the small increase of 715 tons over the arrivals in the same period 
of last year. 


Finished Iron and Steel. 

There is not much change to note in the position of thes2 
branches. Several of the steel mills have been reduced to half 
time, a state of things which has not existed for about two years. 
Of course, there is aconsiderable amount of work to be given out 
under existing contracts, but specifications are notas yet available, 
There is steadier employ ment in the finished iron departraent, but 
the amount of new business coming forward is small. Both as 
regards steel and iron, the allegation is made, whether well founded 
or not, that orders have been accumulating in merchants’ hands, 
and that they are being held back until there should bo a reduction 
in prices, 
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New Contracts Placed. 

Sir William Arrol and Co., of Glasgow, have received a 
contract from Messrs. Harland and Wolff, of Belfast, for the equip- 
ment of two of their slips with huge gantries, and overhead 
travelling cranes of large and small sizes, and it is said the erections 
as a whole will be the largest in existence. Messrs. Arrol and 
Co. have a'so contracted to erect three pairs of lock gates at the 
Alexandra Docks, Newport (Mon.). Messrs. Mirrlees, Watson 
and Co., of Glasgow, have obtained, in competition with American 
firms, the contract to supply the machinery fora new sugar factory 
in Porto Rico, the price being given as 350,000 dols. It is alleged 
that the higher price quoted by the American tirms were 
neutralised by cheaper freights from the Clyde than were quoted 
from American ports to Porto Rico. Messrs. Brownlie and 
Murray, of Glasgow, are reported to have booked, within the last 
fortnight, orders for twelve steel-framed buildings for workshops, 
&c., for home and foreign firms. 


The Coal Trade. 

The shipments of coal from Scottish ports in the past 
week amounted to 293,965 tons, being 6796 tons less than in the 
preceding week, but showing an increase of 11,648 tons as com- 
pared with the corresponding week of last year. Fife shipments 
were up 13,C00 and Clyde 3000 tons, but there was a decrease of 
23,000 tons at the Forth ports, largely resulting from local holidays. 
Prices are fully maintained for most kinds of coal both for home 
use and shipment, but the volume of business as a whole appears 
to be stationary, if not receding to some extent. The high prices 
are certainly operating in many directions towards economy in 
consumption, and it would appear that in various directions they 
are keeping back the arrangement of contracts. The coalmasters 
blame the colliers for the dearness of coal, and allege that the 
restriction of work to five days a week in Lanarkshire is proving a 
serious unproductive item in the oncost charges of the collieries, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
State of the Coal Trade. 

Siens that the great spurt in trade has lessened continue 
to be given, and at one or two of the ports tonnage has failed to 
come in as anticipated ; yet the situation is regarded on Change 
as satisfactory, and the outlook safe for a time yet. Some of the 
authorities among the members even consider that good trade is 
secured from October to January, and while agreeing with the 
impression that steam values may lessen, believe that the require- 
ments of European centres will keep Welsh collieries well em- 
ployed. Last week the South Wales ports shipped 8929 tons more 
coal than in the corresponding week of last year. The total sent 
away was 534,290 tons. Cardiff alone despatched 363,780 tons of 
coal, the River Plate taking 58,000jtons in fourteen steamers. Port 
Said 36,000 tons, and Genoa 24,000 tons. In addition, 1375 tons 
of coke were shipped, and 12,247 tons of fuel, Pola receiving 
some 5000 tons. Newport shipped 91,305 tons of coal, and 
2300 tons of fuel, the River Plate taking 13,000 tons, followed 
by Algiers with 12,800 tons. Swansea from deficient tonnage only 
despatched 61,176 tons of coal, and 8800 tons of patent fuel ; coal 
principally to Rouen and Genoa, but the tonnage of fuel was more 
satisfactory—16,039 tons principally to Trieste and Beyront. 
Port Talbot’s export was 23,682 tons of coal, and 785 tons of 
coke. 


Latest Coal Prices at Cardiff. 


While anything like a shrinkage in export or a falling off 
in home consumption are yet absent, prices also can be seen to 
snpport the belief in the soundness of coal business :—Best steam 
coal, 19s. 6d. to 20s.; seconds, 183. 6d. to 19s.; ordinary large 
steam, 17s. 6d. to 18s.; drys, 17s. 6d. to 18s, Best Monmoutn- 
shire black vein, 18s. to 18s. 3d.; Western Valleys, 17s. 6d. to 
17s. 9d.; Eastern Valleys, 16s. to 16s. 6d.; best house coal, 
2ls. 6d. to 22s.; seconds, 19s. to 20s.; No. 3 Rhondda, 20s. 6d. 

2ls.; through, 163 9d. to 17s.; No. 3 smalls, 13s. 9d. 

s-; No. 2 Rhondda, 15s. to 15s, 3d.; through, 123. 9d. to 

3s. 3d. ; No. 2 smalls, 10s. 6d. to 11s.; best washed nuts, 15s. 6d. 

to 15s. 9d.; seconds, 14s. 6d. to 15s.; peas, 13s. 6d. to 14s.; 

seconds, 13s. to 13s. 3d.; best small steam coal, 123. to 12s. 3d.; 

seconds, 9s. 6d. to 1ls.; other small coai, including drys, 8s, 6d. 

to 93. Patent fuel, 19s. 6d. to 20s. Coke, foundry, 22s. 6d. to 
25s.; special, 27s. 6d. to 3ls.; furnace, 21s. to 22s. 


Pitwood. 


There has been a good deal of import of late. 
week 15,500 tons were received at the ports of South Wales. 
market is firm, at about 24s. to 25s. ex ship. 


Duriog last 
The 


Anthracite. 

During the last few days tenuage has improved, and 
prices are stiffening, some of the qualities showing an advance 
of ls, Greater strength generally was the comment in trade 
circles, Latest prices, Swansea :—Best anthracite malting, 28s. to 
29s.; seconds, 26s. to 26s. 6d.; big vein, 25s. to 27s.; red vein, 
19s. to 19s. 6d.; cobbles, 26s. 6d. to 27s. 6d.; nuts, 27s. 6d. to 
30s.; peas, 14s. to 16s.; rubbly culm, 10s. to 10s. 3d.; duff, 6s. 3d. 
to 6s. 9d. Other qualities:—Best steam, 20s. to 20s. 6d.; ordi- 
pary bunker, lds. 9d. to 15s. 3d.; small, 9s. 6d, to lls. Bitu- 
minous: No. 3 Rhondda, 20s. 9d. to 21s. 3d.; small, 13s. 9d. to 
lds. 3d. Patent fuel, 18s. to 19s. Latest machine-made nuts rule 
tirm ; cobbles also are strong, increased figures likely. 


Freight Market. 
This is firm, and there is a considerable degree of inquiry 
at Cardiff. 


French and German Coai Demands. 


In common with other parts of the country, Wales has 
enjoyed a progressive demand from both countries. Mr. Anthony, 
on Cardiff Exchange, comments on the fact that Welsh coal 
exports to France have been greater in the last quarter than in 
any other period of the year. 


The Iron and Steel Trade. 


The improvement which has characterised the iron and 
steel trade of late is likely, I hear, to bear evidence in various 
districts, and amongst them Blaenavon, where new machinery is 
being relaid. It is at Dowlais, however, that the fullest indica- 
tions for the future are given. It will be some time yet before 
the public will realise the extent of the great undertaking entered 
into by Guest, Keen and Co. I note also at Cyfarthfa that 
prospects are regarded as satisfactory, uite a mountain of foreign 
iron ore having been gathered in the vicinity of the old Ynysfach 
works. In the Llanelly district—so it was stated on ‘Change, 
Swansea, this week—arrangements are being made for amalgama- 
tion and development of large steel works, and £100,000 is to be 
subscribed. Steel bars and tin-plates are prominently in view. 
Large quantities of pig iron continue to arrive from Barrow 
and Workington, and some steel from Newcastle and turn- 
ings from Copenhagen. Cardiff despatched 2900 tons of 
rails last week to Delagoa Bay, and Newport, Mon., 1600 
tons of steel to Buenos Ayres; coastwise shipments are also 
well up to average. Steel rails remain at last week’s figures, but 
Bessemer steel bars show a decline of 2s. 6d. per ton; Siemens are 
quoted at £6, Bessemer £5 17s. 6d. Latest prices, Swansea, 
are:—Pig iron: Hematite, mixed numbers, 74s. 7d.; Middles- 
brough, 54s. 84d.; Scotch, 63s. 9d.; Welsh hematite, 82s, 6d. 
Iron ore at Newport and Cardiff :—Rubio, 19s, 3d. to 19s. 6d.; 
Almeria, 19s, to 19s. 3d. The receipts of iron ore have been 





large, and this week Ebbw Vale received in one day 4950 tons from 
Bilbao, and 3680 from Port Vendres. Newport, Mon., sent this 
week 400 tons steel rails to Dublin. Imports last week of iron ore 
at Cardiff 6400 tons, of which quantity Nicolaief sent 3500 tons. 
Newport received 10,800 tons, Port Talbot 1520 tons, 


Tin-plates. 

On account of deficient tonnage—so it is considered at 
Swansea—the despatch of tin-plates last week was exceedingly 
small, only 10,358 boxes. The quantity received from the works 
was 72,161 boxes, so that stocks are now 159,358 boxes. One of 
the manufacturers of tin-plates is of opinion that the rivalry in the 
make, in which America has figured conspicuously, threatens 
before long to assume greater proportions. Several tempting 
offers have been made to Welsh capitalists to start works in 
Canada, and competition with that country with Russia and Italy 
is likely. ‘Ihe belief expressed is that it must take two or tbree 
years to do this. This will prompt Wales to continue to open fresh 
markets. It must not be overlooked that there is some vigour in 
the American trade again, after a period of ‘‘lean years,” 
and that Russian demands are again active. Swansea ship- 
ment of tin-plates last week totalled 386 tons of tin-plates, 
and 1220 tuns black plates. At Llanelly trade is regular 
and the works are well booked ahead. Inthe Swansea district steel 
smelting continues brisk, and the output of ingots at Landore, 
Pontardawe, Upper Forest, and Duffryn continue of importance. 
The ‘‘dumping” having lessened, home-made bars are in strong 
demand. Several vessels are loading this week for Russia, and 
there is a fair demand for early despatch. Prices : Ordinary plates 
are at 14s. 6d. for Bessemer, and lds. 6d. to 14s, 74d. for Siemens, 
Wasters at usual reductions ; ternes, 1.C., 23 x 20 x 112 sheets, 
263. 3d. C.A. roofing sheets £10 15s. to £11 per ton; big sheets 
for galvanising, £11. Finished black plates, £11 to £11 5s, Gal- 
vanised sheets 24 g., £l3s, 2s. 6d. to £1553, Other quotations 
are: Block tin, £169, cash; copper, £64 53.; lead, £21 10s.; 
Spanish, £21 5s. At a recent visit { found the Welsh industry 
vigorous, and greater demand for labour. Spelter, £21 23, 6d. ; 
silver, 31d. per ounce, ; 


The New Compensation Act. 

Swansea has figured as the place for the first case to be 
tried in one of the doubtful points of the Workman’s Compensa- 
tion Act. It has long been anticipated that the framing of the 
Act would give scope to litigation. In this case a man who had 
a contract to carry out fell from a ladder, and was injured. The 
county-court judge ruled that as he was doing the work he was in 
the position of a labourer, and wages paid to that class being 20s. 
to 25s., allowed him 10s. 


The Railwaymen’s Dispute. 

The hopeful outlook taken in this column last week has 
been strengthened almost daily. It is considered in the district 
—first, that drivers will not have anything to do with the move- 
ment; and secondly, that the large number of men who have for 
years calculated upon their pensions will not jeopardise them by 
any rash action. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Rheinland- Westphalia. 


THERE is no denying the fact that the number of orders 
given out decreases, and some establishments are quite anxious to 
secure fresh work. In the pig iron industry a strong confident 
tone prevails, and occupation is regular. The output of the blast 
furnaces has been sold for months to come, at good prices, and the 
Dusseldorf Pig Iron Syndicate is even reported to have booked 
orders for next year. The consumption in semi-finished steel 
shows a slight decrease, owing to an abatement in activity in the 
finished iron trades. Still, there is some difficulty experienced in 
satisfying consumers, because supplies are comparatively small. 
Deliveries of the Steel Convention in August of present year were 
521,469 t., or 33,043 t. higher than in July of the present year, and 
43,812 t. higher than in August last year. Deliveries of semi- 
finished steel in August of present year were 139,645 t., as 
compared with 121,574 t. in July of present year, and with 
147,384 t. in August last year. Deliveries of railway material 
were 195,718 t., compared with 187,151 t. in July, and 
with 146,354 t. in August, 1906. Deliveries of sectional iroa were 
186,106 t., as compared with 179,701 t. in July, and with 
183,919 t. in August, 1906. The August deliveries of semi-finished 
steel were accordingly 18,671 t. higher than in the month before ; 
in railway material 8567 t. more were delivered ; and in sectional 
iron de-iveries were 6405 t. higher than in July of present year. 
The German Steel Convention is reported to have sola 5000 t. steel 
billets to the American Steel Trust. According to a report from 
Diisseldorf large orders for railway material have been booked for 
South America at far more satisfactory prices than those quoted 
for inland orders, On the scrap iron market only the most neces- 
sary requirements are being bought; dealers are offering freely, 
and quotations are weak in consequence. The condition of the bar 
trade is unsatisfactory in the extreme ; in order to obtain fresh 
work the mills have to agree to reductions in price. Much the 
same can be said of the plate and sheet trade, consumers buying 
only for most urgent requirements. For shipbuilding and boiler- 
making require:nents a good demand exists, and fairly large lots 
have been bought recently. Still the work given out is not suffi- 
cient to keep .the mills in active occupation. Sheets are dull. 
Quotations for plates vary between M. 132 to M. 135 p.t. ; boiler 
plates, M. 145 to M. 150 p.t.; and sheets, M. 140 to M. 145 p.t. 
The wire trade is, on the whole, satisfactory, and good accounts 
are also given of the pipe trade. 


The Iron Trade in Silesia. 

What has been said of Rheinland- Westphalia may also be 
repeated for Silesia. Pig iron is in strong request at very firm 
quotations, and finished iron sells freely. Breslau dealers have 
reduced the prices for heavy plates and for bar M. 10 p.t., while 
quotations for sheets have been reduced M. 15 p.t. 


Krupp-Essen. 

The joint stock company Krupp in Essen is reported to 
have bought the electricity works, Siesel, near Plettenberg, in 
Westphalia, for the purpose of the production of steel by electric 
current. 


Coal in Germany. 
The condition of the German coal market is very firm, and 
demand during the week has been increasing in all districts, 


Austria-Hungary. 

Accounts received during the week state the tendency of 
the iron market to be firm all round. Merchant iron is in very 
active request, the terms of delivery asked for bars being four to 
five months, while for plates five to six weeks are generally 
demanded by producers. The wagon and locomotive factories are 
fully occupied, and have good prospects. Coal is getting more 
scarce every week, and this is causing much delay and consider- 
able inconvenience to consumers. English imports of coal into 
Hungary are increasing. A fortnight ago 2800 wagons of English 
coal were delivered, and further supplies are expected in the course 
of the present month. 


Iron and Steel in France. 
Quietness prevails on the French iron market, but though 
contracts come in rather scantily now, the works remain well occu- 
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pied on orders booked last quarter, and so makers are less anxious 
to secure fresh work than they would otherwise be. All sorts of 
fuel continue in excellent demand in France at very firm prices, 


No Change in Belgium. 


A want of animation is still noticeable in the Belgian iron 
industry, and quotations are rather tending downwards, at least 
those for manufactured iron. Crude ironremainsfirm. Merchant 
bare are quiet, the average quotation being 148-75f. to 151.255. 
p.t., f.o.b, Antwerp, while the export price for merchant stee| j. 
155f. p.t. For inland consumption 170f. and 175f. p.t. is generally 
quoted. There is some firmness shown in the girder trade, ani 
the price of 148-70f. p.t. for export and 167-50f. p.t. for home 
demand is stiffly maintained, ‘This shows the somewhat strikiny 
fact that «,votations for girders are the same as those for merchant 
bars. The Belgian coal market is exceedingly firm, and wil! 
remain animated for the remainder of the year most likely, Con 
sumption, generally, increases, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 18th. 

STRUCTURAL material and steel rails are attracting special atten. 
tion this week. Among the requirements now engaging thi 
attention of the steel makers is a prospective order for 28,000 ton 
for three bridges to be built across the Mississippi at St. Louis. 
One bridge will be built by the municipality, and will take 18,000 
tons of steel. One will be built by the McKinley Traction Systei,,, 
and will take 5000 tons steel ; and“a third bridge for traction com. 
panies will call for 5000 tons, A bridge of smaller dimensions js 
to be built across the St. Louis River at Duluth in the interests of 
a steel manufacturing enterprise organised some months ago on a 
capitalisation of 10,000,000 dols. One of the North-Western 
railroads is in the market this week for 3500 tons steel to erect a 
number of small bridges. The Erie Railroad Company will shortly 
purchase a similar amount, Business is still pending for between 
20,000 and 30,000 tons in small quantities for various requirements 
throughout the country. A European manufacturer offered tu 
furnish the Government 60,000ft. of galvantsed iron ridge roll for 
Panama, and 45,000 sheets of corrugated galvanised iron rooting 
fur 10,000 dols. less than American makers. A large amount of 
work is in sight, and the inquiries will result in orders within 
thirty days. In crude iron conditions bave not materially change. 
Buyers are awaiting developments. The general impression is 
that,prices will gradually decline, but a great deal hinges on the 
vigorous prosecution of projected enterprises. 

The copper market has been suffering from cyclonic influences. 
Prices have been tumbling, and some of the greater properties will 
probably reduce output until prices recover. The banks are 
refusing to advance more money to selling interests, It is 
estimated that advances ranging from 30 million dollars to 
40 million dollars would be necessary to steady the market. ‘The 
announcement to cut production in the Butte district 20 million 
pounds per month has only served to alarm consumers, rather than 
to encourage them to buy’ Production on September Ist was at 
the rate of 65 million pounds per month. To restrict 20 million 
pounds, und then add the imports of 22 million pounds, would stil! 
give asupply of 67 million pounds to supply a demand for 57 
million pounds, which, when figured out, means a surplus of 
10 million pounds a month. European buyers offered to take 
30 million pounds if American producers would keep out of the 
European market for six months, The offer was refused. The ascer- 
tained increase within a few years in South America, Mexico, and 
the United States is 150 million pounds per year. Exports since 
September Ist, 5938 tons, It is reported there is at present a 
copper surplus in the hands of producers amounting to 250 million 


pounds, 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer-Commanders.—E. W. Rodet, tothe Drake; W. Brown, 
to the Niobe ; W. 8. Frowd, to the President, additional, as Engi- 
neer-Overseer, Southampton and District ; W. 8. Westbrook, to 
the Adventure; W. P. Chapman, to the Vernon, additional, for 
the Furious; A. E. Cox, to the Commonwealth ; G. S. Holgate, to 
the Patrol, on recommissioning; H. T. Knapman, to the Kent, 
additional, on recommissioning ; D. Peacock, to the Vernon and 
Excellent, additional, for T. and G. courses; G. C. Nicolson. 

Engineer-Lieutenants..-W. B. Hume, to the Bacchante, addi- 
tional, for service with Engineer-Captain; W. Bb. Hall, to the 
Blenheim, additional, for the Colne; A. C. Hall, to the Patrol, cn 
recommissioning ; W. P. C. Spriddle and E, C. Green, to the Kent, 
on recommissioning ; F. J. Drover. 

Engineer-Sub-Lieutenants.—V. O. Foreman, to the Cochrane, 
lent for training ; C. B. Evington, to the Kent, on recommission- 
ing; W. V. Kennaway, to the Amphitrite, lent. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THERMIT, Limited, has opened at 210a, Bow-road, E., a fully 
equipped repair shop, where it is prepared to carry out repairs by 
means of its alumino-thermic welding process. 

Messrs. F, W. SMITH AND Co., Limited, of 181 and 183, Chapel- 
street, Salford, Manchester, advise us that on the 28th inst. they 
will have removed from their present Salford address to larger and 
more convenient offices at 12, Tib-lane, Cross-street, Manchester. 

WE are asked to state that the London offices of the Lilleshall 
Company, Limited, and of Messrs, H. J. Skelton and Co., will be 
removed to Royal London House, Finsbury-square, E.C., on the 
28th instant. Mr. H. J. Skelton is the London manager of the 
Lilleshall Company. 








Contracts.—Mr, Archie Little, formerly of Smethwick, now 
connected with an engineering business at St. Louis, U.S.A., has 
booked the contract to his own designs for a new retort house 
with 200 retorts at Montreal, Canada, The sub-contracts for part 
of the steel structures and ironwork, and the coal elevators, con- 
veyors, and accessories, have been placed in England.—The tenders 
of the Gilbert Little Company, Limited, Horton Works, Bradford, 
for elevating and conveying plants for gold mines on the Rand 
have been successful, The conveyors vary in length from 22ft. to 
356ft.—An order has been placed with the Bradley Pulveriser 
Company for the equipment of the entire plant for dealing with 
3000 barrels of cement per day at the works of the Ajax Portland 
Cement Company, Independence, Kansas.—Messrs. Nobels Explo- 
sive Company, Limited, have placed the contract for a large instal- 
lation of conveying machinery with the Gilbert Little Company, 
Limited, Bradford.—Messrs. Merryweather and Sons have, in the 
course of the last week, dispatched a petrol motor fire-engine to 
Glasgow, shipped a motor ‘‘Fire King” steam fire-engine to 
Singapore, and also sent a petrol motor fire-escape and hose 
tender to Bombay, whilst they have during the same period 
received orders for motor steam fire-engine from Londonderry 
pear sem and Widnes (Lancs).—Messrs, Gwynnes, Limited, of 
vondon, have secured an order for pumping machinery from 
Messrs. 8. Pearson and Sons for their oil fields in Mexicy. The 
pumps are to be of the Gwynne-Sargeant centrifugal pressure type 
for delivering the oil at considerable head and through long lengths 
of pipe. They will be driven direct by electric motors without the 
intervention of belts or gearing. 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M1. Mech. Z. 





When an i ise ; ted from abroad the name and address 0) 
the Communicator is prented in italics. ‘ 
When the abridgment is not illustrated the Specification is without drawings. 
Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the aeceptance of the complete 
necification. 
" yi person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 








STEAM ENGINES AND BOILERS. 


10,113. April 30th, 1906.—IMPROVEMENTS IN APPARATUS FOR 
THE RAPID GENERATION OF STEAM, George It. Steward, C.E., 
M.I.M.E., Victoria-mansions, 28, Victoria-street, S.W. 

This invention relates to steam generators of the kind comprising 

. series cf annular water chambers. This steam generator is 

i uilt up so as to provide a series of annular water chambers con- 

pected together by steam and waterways and arranged concentric- 

uly around its own furnace grate so as to be self-contained. here 
are four figures. Fig. 1 is a sectional elevation. An inner or 
central tapered shell or cone A is first constructed with a spherical 
or bulb-like top. Another similar shell or cone C is formed of 
increased dimensions, in order, when placed concentric with the 
shell A, to provide an annular water space or chamber D between 
the two shells Aand C. This first annular section of the steam 
generator is formed by securing the lower ends of the shells A and 
C in or to an annular solid ring E, the upper ends being secured 
hy means of the flanges « and +, which overlap and are bolted 
together. In this way a section of the steam genera‘or is built up 
providing a water space of annular form, closed top and bottom, 
and constructed so as to allow the products of combustion from the 
grate M to circulate through the interior and around the exterior 
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Fig.! 


of the annular section, as shewn by the arrows, One or more addi- 
tional annular sections are concentrically disposed around the first 
section above the furnace grate M. The steam generator is com- 
posed of any suitable number of these annular sections, the last or 
outermost having its main body, below the spherical or bulb-like 
top, splayed, extending or tapered outwards. The annular sec- 
tions are connected together by the waterways G arranged in any 
convenient positions, and constructed so as to act as hollow stays 
or distance pieces to keep the various sections in proper relative 
positions and stiffening or strengthening the structure throughout, 
and so placed as to allow the water to circulate freely through the 
sections, The upper parts of the sections are connected together 
hy steamways H, the innermost annular section being connected to 
a steam coil or other forin of superheater J arranged within the 
interior of the inner annular section, whence the superheated 
steam passes cff to the engine by the outlet pipe K. The pipe W 
is for the purpose of enabling the superheater to be used when 
starting the boiler, as part of the boiler. When a pressure of 
steam has been produced, the valve is closed and the coil J reverts 
to its proper function of superheater. 
19,252. August 28th, 1906.—IMPROVEMENTS IN WATER-TUBE 
aa, Clarence H, Smith, 176, Fede ral-street, Boston, 
S.A. 

This invention has reference to improvements in steum boilers, 
and particularly to water-tube steam boilers. There are two 
figures. Fig. 1 is a side elevation of the boiler partly in section ; 
» represents the grate of a steam boiler, 6 the front wall, and 7 the 
top, the rear wall being of any well-known construction. At the 
upper frout is a transverse drum 8, and at the rear is situated the 
transverse drum 9, these drums being connected by tubes 10 and 
11; from the drum 9 extends a series of depending and inwardly 
inclined tubes 12 which are connected with inclined headers 18, 
from which extend forward the upwardly-inclined tubes 14 having 
their forward ends connected in the drum 8; the lower ends of 
the headers 15 are connected with the similarly-inclined headers 
18 by the tubes 19, these headers 18 being connected with the 
drums 8 by the short tubes 20; in line with the headers 18 and 
connected therewith is a series of headers 21 which are connected 
hy the series of tubes 22 with the rear lower drum 16. From the 
end portions of the rear lower drum 16 extends forward at each 
side of the fire-box a series of tubes 23, which communicate at 
‘heir forward ends with the headers 24, these headers being con- 
nected by the bent tubes 25 with the end headers of the series 21, 
hy means of which connection water circulating forward from the 
drum 16 through the tubes 23 may pass through the headers 24 
and the tubes 25 to the headers 21, At the sides of the fire-box 
» are the bafiles 26, which protect the tubes 23 and their headers 
from the direct action of the heat. At the rear, these baffles 
“6-26 are connected by the bridge block 27 having the upwardly- 
extending deflector 28 for the protection of the rear drum 16 from 
the direct action of the heat. Between the series of tubes 


bustion passing from the fire-box towards the rear of the boiler. 
When these products of combustion pass the end of baffle 29, the 
gases circulate between the tubes 19 until they, reach the baffle 30, 
between the tubes 19 and 14, and are by this baffle directed 
forward; the gases then pass over the forward edge of baffle 30 
and rise between the tubes 14 and 11 until'they reach the baffle 31 
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located between the tubes 10 and 11, and are directed downwardly 
by the deflector 32. which extends from the rear end of the baffle 
31, and again circulate between the tubes 14 and finally pass out 
of the boiler through any suitable opening.—A wgust 28th, 1907. 


12,372a. November 28th, 1906. — IMPROVEMENTS IN AND CON- 
NECTED WITH LIQUID FUEL-BURNING DEVICES FOR STEAM 
30ILER FURNACES AND THE LIKE, George R. Gregory, of 23, 
Brooksby-street, Islington, London, N. 

In this invention liquid fuel is injected or forced into a retort or 
generator placed within, or at, or below the level of the fuel on 
the grate of the furnace, so as to be heated by the combustion of 
the fuel, and the gases so produced are discharged through an 
induction device, whereby they are caused to induce a current of 
air which mingles with them, the mingled gases and air being 
delivered into the combustion space at the fire-bridge, or above the 
grate of the furnace, where they ignite and render the combustion 
therein more nearly perfect, and thus reduce the emission of 
smoke, There are six figures. Fig. 1is a vertical longitudinal 
section through one of the furnace or flue tubes of a cylindrical 
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Fig.l. 


marine boiler. The liquid fuel is introduced by means of the 
injector / into the front end of the retort «, gasified during its 
progress through it, and delivered at the further end into a 
transversely arranged chamber ¢ provided with upwardly and rear- 
wardly iaclined nozzles d, each extending into a passage ¢, leading 
from a chamber / at the rear of the ashpit to the space at the rear 
of the bridge. The chamber f is provided with an air-admission 
door 4, operated by a suitably supported bar /, having a threaded 
portion that engages with a hand-operated nut ¢. The air neces- 
sary for ensuring proper combustion of the gases enters the 
chamber f by the door y, and is delivered to the space at the 
rear of the bridge through the annular spaces between the noz:'es 
d and the walls of the passages ¢, and is thus caused to so mix with 
the gases that the latter will, by reason of the high temperature of 
the space into which it is discharged, be at once ignited and effec- 
tively burnt, together with the smoke arising trom the fuel upon 
the grate.—A wgust 28th, 1907 


INTERNAL CIMBUSTION _ENGINES. 


18.553. August 18th, 1903.—IMPROVEMENTS IN OR CONNECTED 
WITH INTERNAL COMBUSTION ENGINES, Alfred Westmacott, of 
Messrs. Woodnutt and Co., Saint; Helens. I.W., and Walter 
F. Thomas, of St. Michaels, St. Heleas, 1.W. 

This invention relates to improvements in or connected with 
internal combustion engines, and has for its objects to improve the 
means usually employed for relieving the pressure due to the com- 
pression of the motor fluid in the cylinders during the starting cf 
the engine and to regulate the“time of ignition of the explosive 
charge. For this purpose the half-speed shaft has fixed thereon 
several broad cams, one adapted to operate the exhaust valve, 
another adapted to operate the induction valve, and another to con- 
trol the ignition. There are fifteen figures. Fig. 1 is a vertical trans- 
verse section ; « represents the cylinder of an internal combustion 
engine, a! the crank case, |) the piston, ¢ the crank shaft, c! the 
crank pin, and d the half-speed shaft. Above the half-speed shaft 
d, and in a different vertical plane, is a tappet shaft y mounted in 
bearings in the crank case «!, with capability of longitudinal move- 
ment, but fixed therewith as regards rotation by means of a groove 
formed in the tappet shaft g. Upon the half-speed shait ¢ are 
fixed several broad cams ¢ «2 and 7, and the cams ¢ ¢*, which respec- 
tively operate the exhaust and induction valves, are for convenience 
formed integral with each other, whilst f is a cam which controls 
the ignition. The tappet arms or levers - 72 extend more or less 
horizontally from the tappet shaft g, and are at their extremities 
provided with trucks - /*, which rest upon the respective cams 
¢ ef, and the tappet arms or levers ¢* f2 are formed with platforms 
or tables ¢? f4, upon which rest rods or stems ¢ f°, connected 
respectively with the exhaust valve ¢!!, induction valve, and igni- 
tion device. Upon the exhaust valve cam ¢ at one side is formed 
a supplemental boss ¢!, arranged at a point diametrically opposite 
the boss of the cam ¢, and the ignition device cam fis formed with 
an angularly or diagonally disposed bess! ; ¢ is an insulated plug, 
which is carried by, and passes vertically through, a bracket a+ 
fixed upon the top of the cylinder a, and‘extends into the same, 
and at the inner end of the plug is a contact point 7! formed on 
the end of a spindle 72, which passes through the bore of the plug 
i to the outer end, where it is provided with a binding nut or ter- 
minal ¢* for connection with an electric conductor from a suitable 


arranged parallel to the plug 7, and at the lower end of the spindle 
iis fixed an arm, the outer end or contact point 4! of which, at 
the required time, makes and breaks contact with the contact 
point 7! of the plug 7. At the upper end of the spindle / is fixed 
an arm /2, and loosely mounted upon the spindle / is another arm 
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i* parallel with the arm X42, bnt in a different horizontal plane, and 
upon the arm /* is formed a projection or stop, which engages the 
outer end of the arm /.2, and between the arms /2 / is arranged a 
light compression spring, which forces the arms /? h® apart within 
the limit of the stup, and acts as a kind of buffer when the arm /* 
is moved to close the contact points 7! /1.— August 28th, 1907. 


24,348. October 31st, 1906.—NEwW oR ImpROVED PROCESS AND 
APPARATUS FOR CARBURETTING AIR AND GASES OR FOR 
GASIFYING HYDROCARBONS, Wil/u Vou Dulong, Witaschiitz, 

. Jarotschin, Germany. 

This invention relates to an improved apparatus for carburetting 
air and gases, and has for its object to sufficiently carburet air with 
hydrocarbon without the aid of heat, and to mix with air the 
proper proportion of gaseous hydrocarbon as required for motor- 
ing purposes, excess of air being avoided. The improvement 
consists in passing an air current through a series of comparatively 
thick and solid dises, the so-called resisting elements, which latter 
are provided with straight capillary passages to receive the car- 
buretting liquid, and permit the passing air to take up the liquid. 
The resistiug elements and the passages are supplied with carburet- 
ing liquid by irrigatifg the elements with the liquid, or by dipping 
them temporarily into or revolting them in the liquid. There are 
eleven figures. Fig. 2 isa longitudinal section of the apparatus. / 
denotes « receptacle or drum having end covers ¢!, in which a shaft 
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Fig.2 











w is rotatably mounted. Oa this shaft dises s are fixed, each ds: 
enclosing an interstice or space between itself and the next disc, 
and having straight passages or perforations of sin ill diameter for 
ensuring the retention of the carburetting liquid therein. The 
receptacle is partially filled with hydrocarbon or other carburetting 
liquid. 4 are cross passages in communication with a longitudinal 
channel y! formed in the shaft and disch irging into a conduit « 

which delivers the carburetted air to the motor ¢ is a conduit in 
communication with the interior of the receptacle ¢, for the 
entrance of the air. “is a plugged openinz, through which the 
carbureting liquid is supplied. The air enters the vessel ¢ through 
the conduit ¢. The discs sare revolved by means of the shaft w, and 
the perforations or passages ¢ are dipped into the liquid and then 
lifted therefrom. Owing to capillary action of the passages, liquid 
is taken up by them, and the air, when passing through the 
passages of the successive discs, is carburetted with hydrocarbon. 
The carburetted air leaves the vessel ¢ through the channels g 4! 
and the conduit «, and passas to the motor.—A wgust 23th, 1907. 


ORDNANCE. 


18,937. August 24th, 1907.—IMPROVEMENTS IN GUN-CARRIAGES 
OR MOUNTINGS FOR RECOILING Guns, Charles P. EB. Schneider, 
Le Oreusot, France; Emile Rimailho, of 54, Boulecard Maillot, 
Neuilly-sur-Seine, France. 

This invention has reference to a long recoil gun-carriage or 

mounting for firing at high angles of elevation. The invention 

consists of a device enabling the weight of a gun and of its slideway 
to be balanved exactly at any moment in order to facilitate the 
pivoting of this system around its trannions during aiming opera- 
tions. There are four figures. Fig. 2shows a sectional elevation. 
A gun mounted upon a slideway, which permits it to recoil for a 
long distance—more than a metre—could not readily operate at 
large angles of elevation—60 deg.—if the trunnions were placed 
in proximity to the centre of gravity. In fact, with snch angles 
it would be necessary, in order that the breech a@ should not 
encounter the ground when it reaches «! at the end of the recoil, 
considerably to raise the trunnions ¢ of the gun, which would 
result in giving the carriage ¢ an inadmissible heigbt. In this 
invention the gun trunnions¢ are arranged upon the carriage « 
considerably beyond the centre of gravity of the system comprised 
by the gun / and the slideway d. Assuming that this system )-d 
rotates around the’ axis c, it is clear that, whatever the angle of 
elevation may be, the breech a is able to make a long recoil 








19-22 is the inclined battle 29, which directs the products of com- 


source of electricity ; 4 is a spindle mounted in the bracket «4, and 


between the cheeks of the carriage without encountering the 
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ground, and this without the necessity of raising the trunnions c, 
and consequently of increasing the height of the gun-carriage 
beyond that of existing carriages. The slideway d is extended 
in the form of two arms f descending below the axis c into the 
space between the side cheeks of the gun-carriage. In the 
cylinder g carried by the carriage there is arranged betweon the 
trunnions ¢ and the wheel axle / a spring ¢, constantly tending to 
draw the arms/ towards the wheel axle. One extremity of this 
spring bears against the bottom of the cylinder, and its other 
extremity acts upona piston the rod of which is coupled to a 
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eross-piece / guided by rollers in grooves » of the cheeks of the 
gun-carriage. There are also coupled to this cross-piece rods-o, to 
which chains p are attached. Each of these chains is also fised to 
a point on a cam 4, keyed to a cross-piece 7, carried by the arms /, 
the chains being wound upon the surface of the cams. The gun 
slideway system on the one hand, and the antagonistic system on 
the other hand, may be arranged in equilibrium, like a balance, 
about the axis of the trunnions ¢.—A gust 28th, 1907. 


9045. April 18th, 1907.—TMpROVEMENTS IN MEANS FOR LOADING 
Gens oF LARGE CALIBRE, Htienne C. L. Marzari, of Sbis, Rue 
Laccharriére, Paris. 

This invention has reference to an apparatus for loading large 
calibred guns with projectiles, and it consists in the addition to 
the gun-carriage of a loading device, which derives the energy 
necessary for its working from the recoil of the gun. There are 
five figures. Fig. 1 isa sectional view along the axis of the breech, 
showing the loading device ready to throw the projectile into the 
bore of the breech of the gun to ensure its location. The loading 
device comprises essentially an elbowed arm a capable of sliding 
upon the breech in order to bring the projectile into its desired 
position, either directly or through the intermediary of an elastic 
buffer », and of being displaced angularly so as to be moved out of 
the way and to permit the loading of the charge; a spring 
recuperator ¢. which acts by means of the rod d upon the cranked 
arm «a; a bolt &, placed upon the gun-carriage, which maintains 
the recuperator under tension, and can be removed at the desired 
moment; a cushioning device m, taking up the shock of the arm 1 
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at its end of the stroke, the recuperator being then relaxed; a 
manipulating lever ¢, fast to the arm uw in its angular movement, 
but not participating in the longitudinal displacement of this arm 
This lever turns at the same time as a cam /, capable of effecting 
the removal of the bolt by means of a suitable setof levers. At 
the moment of discharge the latch is out of engagement. Upon 
the recoil, the recuperator is compressed. the rod ¢ and the arm « 
being drawn along by the breech. The length of the recoil being 
greater than the stroke of the loading device, upon the return to the 
firing position, a collar or shoulder upon the rod d¢ abuts against 
the latch £, which has sprung out, and the recuperator thereupon 
remains compressed. If the operating lever +, and consequently 
the cranked arm, be then displaced, the elastic buffer /) takes up a 
position behind the projectile, and the cam /, which turns with the 
lever ¢, effects the removal of the bolt &£, whence the release of the 
recuperator, and consequently the loading of the projectile into the 
bore of the breech. But at the same time the arm a actuates the 
bolt or latch &, which allows the recoil spring g to act. The 
operating lever e then comes into its original position, and the 
elbowed arm a being moved out of position by its angular displace- 
ment, frees the opening in the breech with a view to finishing the 
action of loading.—A wgust 21st, 1907. 


SHIPS. 
18.833. August 22nd, 1906. — IMPROVEMENTS IN PASSENGER, 
CARGO, CATTLE, AND OTHER VESSELS, Emil H. O. R. Ropner, 


jun., North Shore Shipbuilding Yard, Stockton-on-Tees, 
The object of this invention is to increase the capacity suitable 
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for carrying water or other ballast at the upper part or parts in 
passenger, cargo, cattle, or other vessels of the kind having a 
longitudinally arranged upward extension, or extensions, of the 
hold or cargo-carrying space, as in the type known as “trunk” or 
“‘trunk-deck vessels.” There are ten figures Fig. 1 shows in 
transverse section, in two planes about amidship, a vessel of the 
trunk type constructed with water ballast tanks. The trunk a is 


about half, or rather more than half, the beam of the vessel, and 
the tanks 6 on each side of the trunk do not extend to the sides of 
the vessel, so that, notwithstanding the incorporation of the tanks 
in its construction, the vessel retains its characteristic features as 
a trunk ship, an exposed weather deck ¢ of ordinary kind being 
left between the cuter side of each tank } and the gunwale d. 
Each tank is formed by and between a side of each trunk a, a 
lateral extension ¢ of the trunk deck, an outer wall, ani the por- 
tion ¢! of weather deck which is intermediate of the wall f and the 
trunk side. The weather-deck beams , which extend from gun- 
wale to gunwale, have their upwardly extending parts g disposed 
outside the plating, instead of inside it, as usual, as this facilitates 
water-tight construction. The weather-deck plates are flanged or 
bent up at their inner parts, and the lower ends of the upwardly 
extending parts g of the beams are stayed to their laterally extend- 
ing parts by knees / riveted directly to the upwardly extending 
parts g, and through the plating to the horizontal parts of the 
beams. ¢ is a web plate, of which there may be any desired 
number spaced more or less apart throughout the length of each 
tank, to strengthen the structure and subdivide the ballast to the 
desired extent ; preferably there will be one in way of each strong 
beam. The web plates may have manholes }, which may be closed 
with water-tight covers—not shown—if the web plates are to form 
complete cross partitions. Where it is not intended that they 
shall form complete partitions, they may be formed with holes }*, 
either in lieu of, or in addition to, the holes ;. 4 are web frames, 
which are connected to the double bottom and support the tanks /, 
beneath which they extend to, or approximately to, the trunk 
sides. ‘These web frames are arranged at intervals only, in 
positions coincident with the strong through beams /, the inter- 
mediate frames m being connected to the ends of the weather-deck 
beams by knees x, as well understood. o is a portable or fixed 
pillar, of which there may be a series along the centre line of the 
vessel, and » indicates a trunk stanchion, of which there may be 
one at each strong through beam /. Instead of pillars arranged 
along the centre line of the ship, portable or other quarter pillars 
may he fitted. — A wgust 28th, 1907. 
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SELECTED AMERICAN PATENTS. 


From the United States Patent-office @ficial Gazette. 





863,614. APPARATUS FOR DRIVING PILES UNDER Water, S. Leah, 
Berlin, Germany.— Filed March 22nd 1907. 
There are twenty long claims in this patent. The machine con- 
sists of a semi-submergible vessel whose lower end terminates in 
a working chamber, a spindle is journalled in the side of the 
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chamber, and a guide tube is connected t> the outer end of the 
spindle and adapted for holding and guiding a pile to be driven. 
A housing supported at the upper end of the tube contains a drop 
hammer or monkey for driving the pile. A horizontal circular 
saw is fitted at the lower end of the vertical tube, and can be 
driven by gearing to cut off the pile level. 
863,966. ELECTRO-MAGNETICALLY OPERATED 
REVERSING THE MoTioN OF MACHINE TOoo.s, J. 
Ascherslehben, Germany. -Filed October 25th, 1906. 
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The engraving is almost self-explanatory. Two solenoids are 

used to shift clutches, as shown. 

864,045. METHOD or BURNING eMeNT 1N Rotary KILNs, B. H. 
Thwaite, London, England, assignor to T. C. Fawcett, Limited, 
Leeds, England.—Filed February 2nd, 1907. 


864,045.] 


The second of the three claims describes the invention. The 





process of operating a cement kiln, which consists in separating a 





given volume of combustible producer gas into two streams, utilis- 
ing one of the said streams to heat a stream of air, forcing together 
the said stream of pre-heated air and the remaining stream of gas 
from opposite directions, injecting pulverised fuel crosswise of the 
said streams at the point where they impinge against each other 
and in advance of the point where the mixture is ignited, and 
forcing the cement material into the said ignition zone from thé 
opposite direction from the said mixture to meet the flame, 
864,171. MARINER’s Compass, /. Kean, Glasgne, Scotland, assigno, 
to Kelvin and James White, Limited, Glasgow, Scotland.— Filo) 
August 31st. 1905. 
This 1s a modification of the Kelvin compass. There is only one 
claim, which runs thus:—In a dry compass, a closed liquid-contain- 
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ing vesse], an upper and a lower guide secured within the vesse 
a vertical rod loosely mounted in siid guides, and a pair of magnet 
containing tubes having a connecting strip pivotally arranged o: 
said rod, 
864,280. MIcROMETER GauceE, 1. (. Woerner, Berlina, Germany.— 
Fhiled February 5th, 1907. 

In a micrometer gauge a hollow shank provided with graduations 
a fixed maximum limit mark longitudinally of said hollow shank, 
a fixed minimum mark longitudinally of sad hollow shank and 
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micrometer screw working in the shank and having a hollow cap 

furnished with circular graduations, any division of which can be 

set between the said maximum and minimum limit marks, sul) 
stantially as described. ‘lhere is only one claim. 

834,313. Expiostve Enaine, J. J. Leary, Rochester, N Y., 
As8'gnoi to Rochester Gas Engine Company, Rochester, NvY., 
Corporation of New York.—Filed September 25th, 1905. 

The invention consists in forming V-shaped packing grooves, to 
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prevent the passage of hot gases into the bearings. The packing 

can be compressed by the use of the bolts, whose heads are shown 

in the drawing. There are three claims, 

864,497. Roap Scaririer, HL. 7. Wrightand C Lougenecker, New 
York, N.Y., assignors to C. Longenecker aad Co., New York, 
N.Y., a Corrovation of New York.—Filed November 3rd, 1906. 

The patent refers altogether to details, and there are no fewer 


(864 497] 


than thirteen claims; a heavy castiron ballast box holds the picks, 
which are secured by keys. A certain amount of freedom is per- 
mitted to the yoke carrying the picks. 








THE JUNIOR INSTITUTION OF ENGINEERS.—A considerable number 
of members of this Institution paid a visit on September 7th to the 
Hampton Works of the Metropolitan Water Board, through 
arrangements kindly made by the President. Mr. William B. 
Bryan, M. Inst., C.E., Chief Engineer to the Board. On Tburs- 
day, 26th inst., an official visit of the Institution was paid to the 
Engineering and Machinery Exhibition at Olympia. 
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lapse of a hundred years, had not entered upon a stage | discipline on our ships is better preserved.” These two 
SEPTEMBER. of senile decay, but was still young, vigorous, and enthu- | facts taken together account for a great deal. In any 





Tux threatened railway strike has been the outstanding 
feature of the month. After several attempts to induce 
the railway companies to accord official recognition to 
the Amalgamated Society of Railway Servants, Mr. Bell 
convened meetings at several different centres on Sunday, 
15th, and, addressing one himself at Manchester, informed 
his audience that, as the companies were still adamant, 
ballot papers would be sent to all the members of the 
Society, and would be counted on October 28th. The 
men were to vote for or against a strike if the companies 
still refused to accord the recognition desired. The 
council, however, did not commit itself to ordering 
extreme measures even if the ballot should be in their 
favour, but it would, armed with this new weapon, 
again approach the companies—presumably in a threaten- 
ing attitude. In the meantime Mr. Bell has persuaded a 
number of people that the railways do not know what 
recognition means, and has made every endeavour to 
secure a preliminary conference, which, it is asserted, 
would commit the employers to nothing. But the com- 
panies are not to be so easily caught; they refuse to 
acknowledge that Mr. Bell's Society is even fairly repre- 
sentative of the whole body of railway servants, and they 
refuse to treat with him in any way. They are united 
and firm, and as long as they remain so it is fairly certain 
that Mr. Bell will follow a discreet course, and not force 
an open rupture. 


Tuk failure of the Quebe¢ Bridge has been the subject 
of discussion in most of the technical papers in this 
country and America, and a special commission of engi- 
neers has been appointed to carry out a post mortem 
examination and, if possible, assign the cause of the 
collapse. A coroner’s inquest has also been held, and it 
has been ascertained, with little or no doubt, that a slight 
deflection in one of the panel lengths of the bottom boom 
had been noted a couple of days before the accident. 
Some of the engineers on the work feared that this indi- 
cated trouble, but the resident engineer took a different 
view. Nevertheless, the inspector was sent to the con- 
sulting engineer, some 250 milesaway. The strike of the 
telegraphers prevented the use of the telegraph, and 
apparently nobody thought the matter serious enough to 
warrant the use of the long-distance telephone, and the 
work was allowed to go on as usual. Ultimately the 
consulting engineer sent a telegram to stop all work, but 
owing to the strike and other delays it was not delivered 
in time. A part of the bottom boom of one of the Jand- 
ward cantilevers having an § bend was discovered soon 
after the accident in the ruins, and this point was fairly 
generally accepted as the point of initial failure. But 
further examination has revealed the fact that the other 
boom has also an S bend in it, at the same point in its 
length. It remains to see whether these were the cause 
or the result of the failure. The fact that the design of the 
bridge had passed some of the most eminent engineers of 
the day, and that the construction was being carried out 
by a firm of great reputation and experience, has caused 
considerable uneasiness in America, and there is a marked 
tendency to regard the accepted formule which are ap- 
plied to moderate dimensions as possibly inapplicable 
where huge sizes are concerned In one influential quarter 
it is suggested that a section of the bridge similar in all 
respects to the actual bridge itself should be erected and 
tested to destruction. It is urged that the knowledge 
gained would be well worth the enormous expense of 
such an experiment. 


On the morning of Thursday, the 26th ult., the Geolo- 
gical Society of London celebrated its centenary, the 
occasion being marked by a gathering in the building of 
the Institution of Civil Engineers of a numerous body of 
eminent geologists and scientists from all parts of the 
civilised world. Delegates had been appointed by the 
United States, Germany, France, Russia, Italy, Switzer- 
land, Austria-Hungary, Norway, Sweden, Denmark, 
Holland, Belgium, Greece, Japan, the Argentine, Egypt, 
Mexico, and these were charged with the delivery to the 
Society of the greetings and congratulations of the various 
countries they represented. The speeches which were 
made on the occasion of the presentation of the addresses 
containing these felicitations were in the highest degree 
complimentary, and the proceedings were varied by the 
presentation by the Institution of Mining and ‘Metal- 
lurgy to Sir Archibald Geikie, the president of the Society, 
of its gold medal in recognition of his. distinguished ser- 
vices and present high position. In the afternoon Sir Archi- 
bald delivered his presidential address, taking for his 
subject the state of geology in the year 1807, when the 
Society was founded, and the origin of the Society itself. 
It was, he said, the first Society of its kind in the world, 
and its example had been everywhere followed, and he 
concluded by expressing the hope that the representatives 
of other countries might carry away with them an im- 
Pression that the Geological Society of London, after a 





siastic, looking confidently forward to a career in the 
future not less successful and useful than that which 
they had met to celebrate. 


Tue Great Western Railway has always been in the 
forefront with its long-distance non-stop runs, and during 
the last month it has added another to its list. This is 
the journey between Paddington and Fishguard Harbour 
—a total distance of roughly 2614 miles. During the 
night of the 16th of September this run was made in 
4h. 58 min. 25see.—or 3 min. 35 sec. less than the time 
which had been booked for it. Ten days later, namely, 
on the 26th ult., this timing was considerably improved 
upon, the distance being covered in 4h. 44min. The 
speed of the first-named run works out at about 52°5 
miles per hour, that of the second at nearly 55:5 
miles an hour, and both may be considered excellent 
performances. The log of the first run appears in an 
article from the pen of Mr. Rous-Marten, published in 
our issue of the 27th ult. The run on the 26th ult. was 
made on the return journey from Fishguard on the occa- 
sion of an excursion made from London to Killarney and 
back. Unfortunately we do not know the weight of the 
train in either instance, but whatever it was, the average 
rate of speed maintained for the whole distance may be 
considered as being remarkably high, having regard to the 
facts that gradients of 1 in 50, 52 and 53 are met with, 
and that over a good part of the road the gradients can 
well be designated “heavy.” It may be added that 
although the run of 2614 miles is the longest yet 
attempted by the Great Western, the North-Western has 
made the run to Holyhead—264 miles—without a stop, 
and has several times successfully taken a train to Car- 
liske—299 miles—without any halt on the way. We may 
remark that it is not sufficient to show that such runs 
can be done and to book them; the thing to do is to 
execute them with punctuality. 


Wuite the present wave of prosperity is passing over 
the iron trade the question of possible economies is less 
prominent than in slacker times. None the less some 
very interesting developments have recently taken place 
in connection with the ironworks in County Durham, 
especially in connection with the utilisation of their 
waste heat. Considerable interest was.aroused a few 
years ago by the announcement that several millions of 
horse-power were wasted annually in the blast furnaces of 
this country, and various means were suggested to 
remedy this loss. One of the most promising is the 
utilisation of the waste heat for producing electric power, 
provided the power in excess of that required on the spot 
ean be profitably disposed of. Todo this a selling organisa- 
tion is necessary, and this is provided by the statutory power 
companies, who, as electric undertakers, have the right to 
lay down, even if they have not already in existence, a 
network of cables connected to a number of consumers to 
whom they can sell the power. A somewhat similar 
arrangement between the Priestman Collieries and the 
N.E.S. Company has already proved successful. The 
waste heat from the colliery company’s coke ovens is 
used in the furnaces of the water-tube boilers, situated in 
& small power-house specially erected by the supply com- 
pany on the spot. The steam from these boilers drives a 
500-kilowatt turbo-generator, which supplies the local 
works and feeds the excess power into the electric net- 
work of the power company, by whom it is sold to con- 
sumers at a distance. A second 8tation of this kind is 
about to begin work at the Tudhoe Ironworks, where, 
however, blast furnace heat instead of coke oven heat is 
used to produce steam for a 1500-kilowatt turbo- 
generator. 


In spite of the enormous extent of British shipping, and 
the huge volume of trade carried on by it, it is satis- 
factory to know that fewer of our vessels are lost, 
comparatively, than any other nation. From the 
wreck statistics published by Lloyds, and commented 
on in our issue of the 13th ult., we find that the per- 
centage of steamers lost by the United Kingdom during 
last year was 1°42, while the average of the percentages 
for the Colonies, the United States of America, France, 
Germany, and Italy together was 1°63. With sailing 
vessels the facts were much the same, the respective 
figures being 3°85 and 4°52 per cent. It cannot 
well be claimed that British seamen are more capable 
than those of other countries, and the reason for 
comparative immunity must be sought in other directions. 
It is not at all improbable, we think, that the vessels of 
our mercantile marine are better equipped, as a rule, and 
are more closely inspected and kept up to the mark than 
is the case with vessels belonging to other nations. 
Control, both of. construction and equipment, may be 
found irksome at times, but in the case of ocean-going 
vessels, at all events, there is no doubt that it makes for 
safety. Further than this it is quite possible that the 








case the fact remains that we lose, comparatively, fewer 
ships, both steamers and sailing, than do others, and we 
trust that it may always be so. 


A very remarkable result was obtained-on the 18th 
inst. with a small destroyer built at Poplar for the Greek 
Government. The vessel is only 220ft. longnd displaces 
about 350 tons, but carrying 60tons,representing her mean 
fighting load,she attained a speed of 32°427. knots on the 
measured mile off the Maplins, and during a.continuous run 
of three hours maintained an average of 32°535 knots. 
This is a notable result for a boat of her size, for it must 
be remembered that the British 33-knot vessels displace 
quite double the weight of the destroyer in question—the 
Lonchi—and cost three times as much. The conditions 
are, of course, very different, and British boats have to 
be prepared to go from one end of the ocean to the other ; 
but is is unfortunately true that one well-placed shell 
would sink our big and costly craft as easily as it would 
one of these smaller vessels. Itmay, however, be asked if 
the original idea of torpedo boats and destroyers is not 
being gradually lost, and there are not wanting those 
who consider that in such vessels as the Swift, which 
displaces 1800 tons, an excessive size has been reached. 
The best size must ever be a matter of compromise, for 
it must be borne in mind that as dimensions increase, the 
weight involved in securing sufficient structural strength 
of hull rises very rapidly, and destroys what would 
otherwise by the simple fact of enlargement result in a 
gain. The time comes therefore when any further 
increase of size diminishes speed, and the power must be 
increased in proportion to the displacement, on account 
of the enormous access of weight necessary in the 
structure of the hull to secure sufficient longitudinal 
strength. 

Tue remarkable increase in the adoption of electric 
power in connection with the various industries esta- 
blised upon the North-East Coast shows little sign of 
abatement. The supply of electric power to this district 
is in the hands of three companies—the Newcastle-upon- 
Tyne Electric Supply Company, the County of Durham 
Electric Supply Company, and the Cleveland and Durham 
Electric Supply Company, each of which operates under 
a special Act of Parliament. In addition to adding very 
considerably to its normal business of supplying power 
to the shipyards and works of the district, the New- 
castle Company has been enabled to attract two impor- 
tant additional industries to its very doors by means of 
its ability to supply electricity cheaply. The Castner 
Kellner Alkali Company has Jarge works on the very 
premises of the Supply Company, and uses about 
4000 horse-power. The other large customer is a 
new aluminium company whose installation is being 
laid down at the present time. There would appear to 
be no reason why this process of attracting factories to 
the neighbourhood of cheap power supplies, the existence 
of which has been such an important factor in choosing 
factory sites in the days of water and steam power, 
should not ultimately be equally important in the case 
of electric power in this country. It has already taken 
place on a large scale in such well known instances in 
the neighbourhood of Niagara, Chambly, and Schaffhausen, 
where electric power produced by water power is avail- 
able at a low rate. The fact that electricity on the North- 
East Coast is produced from coal does not materially 
affect the proposition. 


THE strike of dockers at Antwerp has terminated by 
the men agreeing to resume work, with, however, a 
threat that unless an advance of fifty centimes a day is 
accorded within a fortnight the struggle will be con- 
tinued. This has been one of the bitterest fights 
between capital and labour that has taken place for 
many years. The demand for an advance in wages from 
5f. to 6f. a day was not of itself sufficiently serious to © 
divide the men and the shipowners, for these latter had 
offered favourably to consider this augmentation if the 
men would first show their willingness to facilitate an 
understanding by returning to work. In a word, the 
men must first give in before any advance in wages 
could be discussed. By insisting that the men should 
submit the Maritime Federation was trying to break up 
the Socialist organisation of dockers, which has betome 
more and more powerful every year, and is seeking to 
impose burdens upon shipowners that in time would 
become intolerable. On the other hand, the dockers 
were able to make out something of a patriotic case in 
their favour on the ground that they were fighting a 
foreign element, since the Maritime Federation is largely 
composed of German shipowners and capitalists w 
have for some years past been getting the maritim 
trade of Antwerp under their control. Antwerp is, in 
fact, fast becoming a German settlement. When a prin- 
ciple of this kind is involved temper is inflamed on both 
sides, and while the dockers burnt up> thousands of 
pounds’ worth of timber, and committed other excesses 
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the Maritime Federation enlisted the services of about 
5000 men from England and Germany to break the 
strike, an effort that cost them about iwo-thirds of the 
two million francs which were kept in reserve for 
such an emergency. Although the dockers were 
strongly supported it was evident that 15,000 men could 
not remain out of work indefinitely, and they have conse- 
quently accepted the Maritime Federation’s terms, with a 
probability that they will get anadvance of fifty centimes 
instead of the franc originally claimed. It will take 
Antwerp many months to recover from the effects of 
this gigantic strike, which has resulted in the loss of 
some millions to the commercial and industrial interests. 


RENEWED interest has been given to the dirigible 
baJloon movement during the past month by the per- 
formances of the Ville de Paris, the Parseval, and the 
Zeppelin, and while the French “airships” have been 
making several successful journeys the Germans have 
been showing that they are not behindhand in this new 
form of aérial locomotion. The French balloon Patrie 
held the record for the longest distance covered, 
58 miles, but Count Zeppelin is said to have the inten- 
tion of navigating his airship from Lake Constance to 
Berlin, and is reported to have covered over 200 miles on 
Tuesday last. Unfortunately, we have no record of these 
dirigible balloons being successfully tested against a 
strong wind. Calm weather is invariably selected for 
the journeys, and although there is something impres- 
sive in seeing huge airships change their direction at 
will, there is nothing yet to show that they are so efli- 
cient as is often claimed for them, especially as an 
instrument of war. The inventor of one of the German 
dirigible balloons has thrown cold water on the battle 
airship by declaring that it would never be suitable for 
carrying explosives. Its lifting capacity is much too 
small, while the explosives would be much more 
dangerous to the balloon than to the enemy. There 
are, moreover, plenty of unbelievers in the much dis- 
cussed battle airship among the gun layers in his 
Majesty’s Navy who would undertake to bring down 
any dirigible balloon within range. 


On the morning of Wednesday, September 18th, the 
first airship constructed by the British Government made 
a more or less successful trial trip at Farnborough. It 
has been built to the designs of Colonel Templer, and 
consists of a cigar-shaped balloon to which is attached a 
carriage containing the propelling machinery. The 
balloon or envelope, as it is called, is 120ft. in length and 
30ft. in diameter. The carriage framework is of light 
steel construction in combination with bamboo, and is 
suspended from the envelope by silk cords. The motor 
is situated at the front of the car, and a large six-sided 
rudder, controlled by lines from the stern of the car, is 
placed in the stern of the framework. The trials in the 
morning were of short duration, for the leather belt which 
drives the propellers gave trouble. In the afternoon, 
however, more satisfactory results were obtained. A 
wind of about 10 miles an hour was blowing at the time 
of the trials, but this appeared to have little effect upon 
the dirigibility of the airship. Certain modifications 
having been made, the ship was taken out again on 
Monday last, and is reported to have behaved much better 
than on the former trial. There appears to be much 
room for improvement before such a machine will be 
really useful in time of war. The ship was rather under- 
powered, and the engines were not quite satisfactory. We 
understand that another set of engines is almost completed, 
which it is hoped will run faster, keep cooler, develop 
more power, and yet be no heavier than the present set. 
It was not to be expected that the pioneer airship would 
be a complete success, but the Government are to be 
congratulated upon having made a machine whose 
inherent qualities are at least as good as those of similar 
machines built on the Continent. 


Waist tests of vessels “lighter than air” are 
being made in the South, up in the remote district 
of Glen Tilt, in Perthshire, experiments in aérial naviga- 
tion with a machine “ heavier than air” are now being 
carried out under the direction of Captain Dunn. The 
War-office is taking an interest in the trials, not financi- 
ally, but by lending assistance in the work with officers 
and men from one of the Royal Engineers’ departments. 
Capt. Dunn has invented an aéroplane which, we believe, 
is of the albatross-wing type, with guiding pinions, upon 
which is superimposed a second plane. Propellers are placed 
on either side, and are driven by a three-cylinder internal 
combustion engine. The framework and wings are cal- 
culated to sustain a weight of halfaton. The results of 
the trials have been kept a secret, but it has been stated 
that the machine behaved well. Difficulty seems to 
have been encountered when coming to rest, and when 
starting; and it is also reported that the engine is of 
insufficient power to give the best results. With this 





form of airship there is still much to be learnt before a 
satisfactory design is procured. But there can be little 
or no doubt that some form of machine heavier than air 
will displace the cumbrous balloon. Other means of 
supporting than dependence on forward progression at a 
high speed must, however, be found before a flying ma- 
chine can be considered as perfected. . 


Tue character of the French shipbuilding programme 
for 1908 shows that a prudent change has taken place in 
the naval administration of France. After a long period 
of Civil Government, when Ministers like M. Camille 
Pelletan aired their pet fallacies, and succeeded in 
completely destroying the unity of the navy, our French 
friends find that it is better after all to leave the 
management of such a complex force in the hands of 
the Commission Supérieure de la Marine. The success 
of M. Thomson lies in the fact thai he contents him- 
self with acting as the mouthpiece of the Commission, 
and one of his first steps was to strengthen his 
first line of defence by putting in hand six 19,000-ton 
battleships, the construction of which was started 
this year. His work, however, is one of re-organisation 
rather than of development. The Senate’s report upon 
the Jena disaster has revealed such a lamentable state 
of things in the Service that the moulding together of 
the different elements is a task which will need the 
exercise of all his qualities of tact and decision. The 
putting in order of the arsenals and shipyards is being 
successfully carried out, as is shown by the increased 
rapidity with which vessels are constructed and the 
absence of those troubles which were a feature of M. 
Pelletan’s administration. The vessels remaining to be 
completed under the 1900 programme have to be pushed 
through as quickly as possible, and work on them wil!, with 
the six battleships, keep the shipyards busy during the 
year. There is, therefore, quite enough to be done at the 
moment without starting upon the construction of new 
vessels, and thus for 1908 M. Thomson only proposes to 
put in hand ten destroyers and five submersibles. The 
coming year will see a fairly strong addition to the navy, 
and as all the arrears will have been worked off by the 
time the next estimates are brought forward, it is pro- 
bable that M. Thomson will suggest a much bigger scheme 
of ship construction, in which the smaller units, and prin- 
cipally the submersibles and submarine, will constitute an 
important factor. The Commission Supérieure de la 
Marine has never attached much importance to the swift 
armoured cruiser or commerce destroyer imposed by M. 
Pelletan, four of which will shortly be added to the 
navy, but they are evidently looking with a more favour- 
able eye upon the submersible, of which probably a large 
number will be buili when an improved type has been 
evolved. 


NoTWIiTHSTANDING that it is the centre of the second 
largest engineering district in the kingdom, and in spite 
of the fact that in educational matters its record is second 
to no other city, Manchester has a pressing need fora 
really comprehensive library of technical literature. The 
other day a deputation consisting of members of the 
Manchester Chamber of Commerce, the Manchester 
Association of Engineers, and the Manchester section of 
the Chemical Society, waited on the Free Libraries Com- 
mittee, with a view to “ obtain the sympathy and help of the 
Committee in the endeavour to establish a complete expert 
branch of the free libraries, replete with up-to-date informa- 
tion on the position of all the industrial arts dependent upon 
scientific knowledge.’ Although this seems somewhat of 
a “tall order,” the position which Manchester occupies in 
so many important branches of scientific industry is such 
that foreign patent specifications and the more important 
technical literature should be available to its citizens, 
without necessitating a visit to the Patent-office Library 
in London as at present. Such a provision is a necessary 
adjunct to the City’s fine Technical Institute, and affects the 
artisan equally with the employer. The Chairman of the 
Libraries Committee admitted that it was a shortcoming 
not to have the French and German patent specifications, 
and promised that when Manchester’s new reference 
library was available good provision should be made for 
technical literature, and that in the selection of books 
and periodicals the Committee would avail itself of the 
practical help of the men engaged in textile, chemical, 
and engineering industries. | We would suggest to the 
Libraries Committee that the Patent-office Library in 
Chancery-lane would constitute an admirable model to 
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Tue trouble in the shipbuilding trade, which appeared 
to have been brought to an end by the agreement reached 
at Edinburgh on August 28rd, broke out again during the 
month with the refusal of the members of the Boiler- 
makers’ Society to ratify the decision of their officials. 
On the 13th Mr. Cummings wrote to Mr. Biggart to the 
effect that the men were against confirming the arrange- 
ment, and at the same time he requested that seyeral 





points in dispute might be discussed. Mr. Biggart replied 
that the position of the Federated Shipbuilders was 
unchanged, and that they could not enter into any 
further discussion until the Edinburgh agreement was. 
adopted ; furthermore, since the men had returned to the 
position that obtained before August 28rd, the employers 
would also return to it, and would dispense with the 
services of the Society men after October 5th. Notices 
to this effect were duly posted on September 28th, but long 
before that step had been taken new ballot papers were, 
sent out by the Boilermakers’ Society on the ground 
that the first vote did not really represent the feelings of; 
the members. The papers have been returning to the 
head office for several days past, and a certain amount, 
of excitement as to the result has prevailed. It is 
now known that the new ballot supports the officials — 
great efforts were made with that end in view—and it is 
fair to assume that the lock-out notices will be with. 
drawn. . 


For some years past the rapid increase in the trade of 
the port of Havre has forced upon the harbour authorit'es 
and the French Ministry of Public Works the necessity of 
largely augmenting the accommodation of the docks to, 
meet the demands of shipping, and especially in connection 
with the Transatlantic passenger traffic. The trade of 
the port in the year 1906 was nearly 15 per cent. greater 
than in the preceding year, and the increase is likely to 
continue. The scheme of improvements, commenced 
in 1896, will be practically completed next year, and has 
involved an expenditure of considerably over two millions 
sterling. A new outer harbour has been constructed 
with a depth of about 23ft. at low water of ordinary 
spring tides, and contains a deep water quay for Trans- 
atlantic liners, having a depth of nearly 38ft. alongside 
at low water. Havre has the advantage of possessing a 
double tide, which prolongs the period of high water, but 
not to the same extent as at Southampton. It is, however, 
sufficient to permit of the largest Atlantic liners entering 
and leaving the port during nearly fourteen hours out of the 
twenty-four, even at spring tides, and for longer periods 
at neaps. A more ambitious scheme than that of 1896 
has now been approved by the Havre Chamber of Com- 
merce, which body exercises the local control of the 
port, and the Conseil Général des Ponts et Chaussés. 
During the past month the scheme was considered by a 
Special Nautical Commission, and passed with some 
minor modifications. It is expected that the final assent 
of the Chamber of Deputies will be obtained before the 
end of the current year, when an immediate commence- 
ment will be made with the works. The proposals 
include the construction of an entirely new outer 
harbour, a tidal basin of 194 acres, deep water quays, 
and a huge graving dock. The estimate of the cost of 
that part of the scheme which is to be undertaken 
immediately is £3,400,000. 


Durine the past month the huge Cunard Liner Lusi- 
tania made her maiden voyage to New York and back. 
The outward journey was performed in five days fifty- 
four minutes, and the homeward in five days four hours 
nineteen minutes, both these times being between 
Daunt’s Rock Lightship and Sandy Hook. On neither 
voyage was there anything sensational in the way of 
average speed, though both passages, in some respects, 
broke records. The outward speed worked out at an 
average of 23°01 knots, and the homeward speed at 22°58 
knots. It should be remarked that in both cases fog 
was met with, and this undoubtedly prevented fast 
travelling. However, it is very much to be doubted 
whether, in any case, thé Cunard Company would have 
attempted, with a practically untried vessel, to use the 
greatest power of which the machinery was capable. 
It is rarely the case that a large liner makes her quickest 
voyage until she has crossed the Atlantic several times 
both ways, and got thoroughly into working order. 
There is but little doubt that the Lusitania will in sub- 
sequent passages make much quicker times than she has 
hitherto recorded. Whether or not she will attain a sea 
speed of 25 knots remains to be seen, but it is interesting 
to note that the distance between Queenstown and 
Liverpool—or, more accurately speaking, the Mersey 
bar—which is 228 knots, was covered in nine hours 
twenty minutes, or at an average speed of 25 knots. 
Meanwhile, the sister vessel, the Mauretania, has been 
carrying out her trials. We are not at present in pos- 
session of official figures regarding her behaviour, which 
have been jealously guarded, but reasons are not wanting 
for believing that she has, on trial at any rate, shown 
herself more speedy than her sister. 


Tue progress which is being made with the trials of 
commercial motor vehicles organised by the Royal Auto- 


mobile Club is highly satisfactory. Out of the fifty- 
six vehicles which left London on September 9th for a 
prolonged tour through no less than twenty-four counties, 
there were on Saturday last still fifty-two yehicles run- 
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ning, and there is a good prospect that a high percent- 
age of competitors will complete the entire programme 
successfully. Non-stop runs are of frequent occurrence, 
and in this respect the honours seenr to be equally 
distributed between the rival types, in which internal- 
combustion motors and steam engines provide the motive 
power. There is no secret about the fact that the demand 
for motor omnibuses has ceased to a very large extent, 
and firms which a year or so ago found the limits of their 
establishments severely taxed to produce passenger-carry- 
ing machines sufficiently quickly have now to seek other 
fields for their output. This, no doubt, accounts for 
the avidity with which the builders of petrol vehicles 
have entered wagons in the heavy classes, in which the 
steam wagon and steam tractor are formidable rivals. 
Steam vehicles have the great advantage over their 
rivals of greater simplicity and cheapness, and it remains 
to be seen from the judges’ report to what extent these 
advantages are discounted by petrol vehicles of higher 
initial cost, heavier running expenses, and more compli- 
cated mechanism. In one particular the petrol engines 
have not always shown themselves to advantage, namely, 
facility of starting up. It is not alight task under the 
best of circumstances to start a cold 40 h.p. petrol engine, 
with four cylinders, each of over Sin. bore. With low- 
tension magneto-ignition apparatus, which is the most 
generally used, a slight dampness, due to condensation 
on the tappets, renders the operation of starting arduous 
in the extreme, and more than one vehicle in the 
trials will be found to have discounted its chances of 
success by starting-up difficulties. A simple self-starting 
device would be an inestimable boon. 





DorsnG the month of September the construction of 
the great piers which form the new National Harbour of 
Refuge et Dover was virtually completed, the last of the 
concrete blocks in the main structure of the south break- 
water having been laid. There still remains a consider- 
able amount of subsidiary work to be carried out, and 
the temporary openwork viaduct or gantry which closes 
the entrance between the east arm and the south break- 
water has not yet been removed, and will probably 
remain in place until the lighthouses on the south break- 
water have been erected and all temporary staging cleared 
from that part of the work. Until then the south 
entrance, 740ft. in width between the south or island 
breakwater and the Admiralty Pier extension will 
remain the only inlet to the harbour. Commenced 
in 1896, the harbour has already been eleven years 
in the making, and two years more will probably 
elapse before the whole of the works, including the pro- 
posed dredging, are fully completed. The harbour of 
refuge has a total area at low water of 610 acres, and 
after Portland is the largest artificial harbour in Great 
Britain. Over a considerable area of the enclosed shore 
there already exists a depth of over 40ft. at low water 
of spring tides, and it is proposed to increase the depth 
in the greater part of the remaining water space to 35ft 
at low water. The three piers—the East Arm, South 
Breakwater, and Admiralty Pier Extension—together 
represent a total length of nearly 10,000ft., to which 
must be added the length of the old Admiralty Pier, 
2000ft. . The Admiralty Pier will continue to be used 
for passenger traffic, and the Dover Harbour Board 
propose to spend one million sterling on the widening 
of the old part of the pier on its harbour face and the 
construction of an extensive marine station on the site 
thus provided. The National Harbour Works represent 
an expenditure of between four and five millions sterling 


Tus eongestion of traffic at the Liverpool landing stage 
has led the Mersey Docks and Harbour Board to seek 
means of increasing the accommodation for dealing with 
traffic, both passenger and cargo, not entering the docks. 
The Princes landing stage is practically the only point of 
embarkation and disembarkation for passenger traflic on 
the Liverpool side of the river, and is used alike for local, 
coastwise, and ocean passengers. Several schemes have 
been proposed, and it is stated that the Board has, after 
considering several schemes, determined to construct an 
extension of the landing stage in a northerly direction in 
front of the Princes Dock entrance and the Waterloo 
Docks. The existing stage, which, as is well known, 
consists of a chain of pontoons connected with the quay 
wall by a series of bridge approaches, is about 2478ft. in 
length. The extension will increase the length to over 
3840ft. During the last few years a large portion of the 
existing landing has been provided with an upper stage 
or deck, and the new work will be similarly designed. In 
addition to passenger traffic the extension is intended to 
deal with cattle and produce imports by coasting vessels, 
and it will be provided with special appliances for rapidly 
handling these classes of traffic. The concentration of 
the coasting trade at the extension of the landing stage 
will enable the older portions to be devoted principally to 
the local passenger traffic and the requirements of ocean 
liners, which in recent years, since the deepening of the 
river in front of the,pontoons, regularly come alongside. 





The depth of water is maintained by dredging, and vessels 
of the dimensions of the Lusitania can now use the stage 
at any state of tide. The extension of the stage will 
involve the closing of the existing entrance to the Princes, 
Waterloo, and Victoria Docks, but a new and larger en- 
trance will be constructed, leading direct from the river 
to the Victoria Dock, which will serve the other two 
docks as well. 





TuE investigations being made as to the substrata of 
the projected naval base at Rosyth, on the Forth, con- 
sisting of the sinking of trial concrete cylinder caissons, 
&z., will shortly be completed. The results, it is under- 
stood, are proving quite satisfactory, and the Admiralty 
authorities are now having plans prepared for the pur- 
pose of giving out the contracts for some of the con- 
structional work. Although the site is overlain to vary- 
ing depths with silt and other soft material, good holding 
material has been found at from 60ft. to 90ft. below the 
present surface level, and it has been decided to pro- 
ceed with the work of construction on the cement con- 
crete monolith principle—large rectangular blocks formed 
layer upon layer in situ. Besides a sea wall, the idea 
at the moment is to proceed, on the same principle, with 
the construction of a wet basin and a graving dock, but 
before the actual start is made, of course, the plans now 
being prepared must be approved by the Board of 
Admiralty. Although the works about to be proceeded 
with are of limited extent, they will conform to a general 
scheme, in the carrying out of which great forethought 
must be exercised. A fairly large sum will be included in 
next year’s Navy Estimates for progress with the works. 


ENGINEERS, particularly those engaged in the manu- 
facture of motor cars, are deeply interested in the world’s 
supply of india-rubber. This has hitherto been chiefly 
obtained from America, which supplies about 63 per cent. 
of the whole of the output, Africa coming next with over 
80 per cent. Before many years have elapsed a new 
source of supply will have begun to make its presence 
felt in the rubber markets of the world. We allude to 
the Federated States of Malaya, where rubber plantations 
are being rapidly extended, and young trees are already 
commencing to repay their planters for their enterprise. 
Figures just made public show that, whereas at the 
end of 1905 these States included about 40,000 acres of 
rubber trees, at the commencement of the present year 
the acreage had increased to 86,000, and the output of 
dry rubber had grown from 130 tons in 1905 to 385 tons 
in 1906. According to particulars supplied by Mr. J. B. 
Carruthers, the Director of Agriculture and Government 
Botanist of the Federated Malay States, the trees now 
in existence ought by the end of 1912 to be capable of 
supplying one-seventeenth of the world’s requirements 
at that date. There is, therefore, still room for further 
enterprising capitalists, for the world’s requirements of 
this material seem certain to increase, and the price 
keeps up to a high level. 


THE largest locomotive in the world comes upon the 
scene with persistent recurrence, but the Erie engine 
described in our issue of September 20th seems likely to 
hold the record for some time. It is of the Mallet duplex 
type, and weighs 190 gross or English tons without the 
tender. Itis intended for the useful but prosaic service 
of banking—helping goods trains up a long incline of 
1°3 per cent., or 1 in 77. On this division of the line the 
ten-wheeled eight-coupled engines can haul train loads of 
2600 tons except at this heavy gradient, and the new 
engines have been built to help the regular trains to take 
their full loads up the incline, thus avoiding the delay of 
splitting up the trains and taking them over in sections. 
The engine has four driving axles carried in the main 
frames at the rear end, and driven by the high-pressure 
cylinders; under the front end is an eight-wheeled steam 
bogie carrying the low-pressure cylinders. When it is 
realised that the engine has a boiler of 6ft. 10in. to Sft. 
diameter, tubes 21ft. long, and a fire-box 10ft. long and 
94ft. wide, with a 4ft. extension as a combustion chamber, 
some idea may be obtained of the immensity of the 
machine. The cylinders are 25in. by 28in. and 38in. by 
28in., while the driving wheels are 4ft. 3in. diameter, on 
a rigid wheel base of only 14ft. 3in., although the total 
gradient with an eight-coupled engine in front and a 
wheel base is 39ft. The engine, with its two eight- 
coupled groups of driving wheels, forms a class designated 
as 0-8-8-0. It is practically an enlargement of the 
150-ton 0-6-6-0 Mallet engine of the Baltimore and 
Ohio Railway, which was such a striking feature among 
the locomotive exhibits at the St. Louis International 
Exhibition of 1904. The latter engine has now been in 
regular banking service for over two years, and its 
successful performance led to the decision of the Erie 
Railway to order three similar but larger engines 
for its own road. A 2600-ton goods train ascending a 
sixteen-coupled Mallet engine in the rear must be a sight 
worth seeing. 





SOUND CONCRETE CONSTRUCTION. 
By J. T. Nope ANDERSON, B.A., B.E., M. Inst. C.E., &c. 
No. I. 


In response to the invitation contained in the valuable 
article on this subject which appeared ina recent issue of 
THE ENGINEER, I venture to furnish the following slight 
contribution embodying some gleanings from a practical 
experience of more than twenty years’ continuous work as 
a contractors’ engineer, a resident engineer, and latterly a 
chief, always employing concrete, and among the various 
works on which it has been used both at home and 
abroad since 1896, chiefly in the form of reinforced con- 
crete, in conjunction with round steel rods or wire grills 
and meshed grids. 

I thoroughly endorse all that Tax Eneinzer has written 
on the subject, and having often been compelled to wash 
sand, I would otherwise have added to these notes what Tur 
EnGrnekr has said about clay. It may seem surprising, 
but in the laboratory I have with the most thorough and 
accurate tests verified what the workmen found on the 
works, namely, that frequently concrete is not only made 
more porous by washing the sand, but is actually some- 
times made weaker in tensile and compressive strength, 
and as a rule I do not recommend that sand should be 
washed for reinforced concrete work—on the contrary, I - 
have on occasion abandoned sand which could be pro- 
cured at 2s. 6d. per cubic yard, but which required wash- 
ing, and have purchased in place of it sand at 13s. 6d. 
per cubic yard, where my material was reinforced concrete 
for a bridge span. 

Variation in strength.—Any of the set of concrete 
test reeults which have been so often published, and 
which are supplied by most engineering laboratories, 
showing actual tests of cement concrete made with 
different proportions of aggregates, will suftice to prove 
that in making concrete there is a great deal more to be 
regarded than the mere quality of the cement and pro- 
portion of the aggregates. There will be found some 
results, using the same Portland cement and the same 
physical conditions, where such proportions of aggregates 
as 1 cement, 3 sand, 6 broken stones, gives as strong 
concrete as 1 cement, 2 sand, 2 broken stones. And yet 
in everyday work the poorer concrete would not cost 
much more than half the price of the richer. 

When such variations actually occur in the case of 
laboratory wo1k made under almost perfectly uniform 
conditions as to temperature, proportion of water used, 
and efficiency of mixing and ramming, the question at 
once arises how great must be the differences which we 
are to expect in outside practical work. 

On one work which failed, testing samples after the 
disaster, I found that concrete of 1 part cement to 
3 parts clean sharp sand, containing a little fine 
gravel—a type which is much used in reinforced concrete 
work—only stood from 680 |b. to 8401b. per square inch 
compression stress, while portions of the same material 
made by the same men on the same day stood 2700 |b. 
per square inch. These were all four months old. The 
record showed that the thermometer had reached 100 deg. 
Fah. in the shade that day, and though the water used 
had never been warmer than 66 deg. Fah., and the work 
had been carefully covered, there could be no question 
about the cause of this unsatisfactory result. At the 
time I blamed the quick setting nature of the cement— 
which was, of course, one of the causes—but as I will 
show, this need not have led to such serious deteriora- 
tion had a sufficiency of water been used, and had 
more precautions been taken to keep the sand cool. 
What it clearly shows is the ordinary engineering struc- 
ture factors, even if so high as six or eight, would 
be insufficient in the case of such material so treated. 
And yet, with discriminating care, against this I have 
since had no hesitation in using but little wider factors of 
safety than I would use in such structures as steel. 
For years I had constant laboratory tests made, and from 
the tensile results of the material formed on an ordinary 
Fairbank’s machine, there has been no difficulty in pre- 
dicating, within 10 per cent., what would be the yielding 
or breaking strain of any structure designed so that its 
strength could be calculated by the Monier rules for re- 
inforced concrete. Deflection tests on large structures, 
and over a hundred tests to destruction of small structures, 
such as have been made in the factories for turning out 
reinforced concrete specialities, have proved this. 

As a result, I have adopted what I find is a usual rule 
in America, and when I get a material which, with 
1 cement to 3 sand—by weight—will give the usual 
300 lb. to the square inch tensile result at the end of 
four weeks, I have no hesitation in using a reinforced 
concrete of 1 cement, 2 sand, and 14 broken stones, where 
the working stresses will reach 500 lb. compression, and 
50 lb. tension per square inch; and what is more, allowing 
these stresses to be applied when the structure is only 
one month old. 

In all concrete structures it is necessary that the fore- 
men should thoroughly understand their business, and 
have the men well in hand. I have not found 
it practical to have more than about ten or twelve un- 
skilled men to each sub-foreman or working ganger; and 
I have supplemented my instructions by giving to all 
such mena set of printed instructions which embody the 
more essential details in the authoritative style similar to 
the military manuals. 

In the case of reinforced concrete the number of 
sources of mistake and oversights, which will be detri- 
mental not only to the best results, but sometimes even 
to the safety of the structure, are such that the work 
certainly should never be entrusted to ordinary con- 
tractors, and in all cases it is most important that the 
resident engineer should be a specialist in the materials, 
and well versed in the theory of stresses and the practical 
details of iron and steel work. An examination of the 
records of failures with this new material shows that 
in no material is it more necessary for the work to be 
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accurately designed, and the design carefully and _intelli- 
gently followed in the actual construction. But all 
who have had much experience with it are agreed that 
the material, when intelligently constructed, is absolutely 
trustworthy, and deserves the same care, with chemists 
and experts to help, as is used in the manufacture of steel 
girders. Where this is done there can be no reason what- 
ever why the same confidence should not be placed in 
reinforced concrete as a material as is placed in steel. 
Another point: with the older engineers it has been a 
custom to give concrete structures an abnormally Jong 
time to set before any load is placed upon them. In 
some cases the working load has been kept off bridges for 
a whole year. And though something may be said in 
favour of this where the concrete is very massive, in the 
case, however, of most reinforced concretes where the 
material is only a few inches thick the time of set will be 
but little longer than the time which the sample blocks 
made at the same time have taken toset. Another prac- 
tice of the past has been to test the structures by some 
means, so as to place a greater stress on it than any cal- 
culated ever to come on when in use. Those engineers 
who have had much experience with concrete work have 
become so used to the good result and absolute reliability 
of the work, that they dispense with this precaution as 
being useless. Recently in the United States of America 
I made a point of asking several of the engineers-in-chief 
of the largest railways in the Eastern States, some of 
whom now use reinforced concrete everywhere, what was 
their practice in this, and they spoke of the old testing 
of bridges and such structures as a foolish confession on 
the part of the engineer that he doubted his work. To 
those who are accustomed to the older system, and con- 
sider such new practices as inexcusable, I would remind 
them that there is little reason why a culvert or bridge 
should, so far at least as the dead load is concerned, be 
treated at all differently from a tunnel, and yet at no 
time has it- been customary to retain the centres of the 
brick or concrete arch in a tunnel more than a week or 
ten days, and there is no opportunity for testing the 
work. Still, in my experience I have found the con- 
ditions in tunnel work generally more unfavourable 
to the rapid maturing of concrete work thap ordinary 
bridge conditions, and I have on more than one occasion 
found it expedient considerably to exceed the ten days’ 
limit for striking centres. 

Hints for resident engineers.—Having given these 
general notes on the stresses which rich cement concrete 
will stand, and the rapidity with which it matures suffi- 
ciently for practical purposes, I now propose to enume- 
rate a few precautions which always should be taken, 
First, a laboratory, such as is needed for the tests required 
by the Standards Committee Cement Specification, must 
be available, and a lad or junior should be trained to test 
all cement continually. The easiest way to draw samples 
is with a grain sampler, or flour sampler, and while with 
good brands only one sample from a large number of 
casks or bags may suffice, it is good on principle to insist 
on every bag being sampled. 

For reinforced concrete the simple test for expansion 
during setting is very important—and for all work the 
time of set should be first determined in the laboratory, 
and the quick-setting consignment marked on each cask 
or bag with some distinctive and easily noticed brand, 
and placed where it is not likely to be mixed with the 
slower setting ordinary cement. Then, before being 
mixed on the work, all cement should be tested for 
quickness of set, because this important point is just one 
which not only varies continually in cements apparently 
the same, but varies in the saane cement itself according 
to its age. 

The tests on the works naturally must be of a rougher 
and more ready nature. Those which are essential are :— 
First, a test of the temperatures of the cement, sand, and 
water, by a thermometer; secondly, a test for quickness 
of set. This will be done by mixing a pat of pure cement 
on glass with an excess of water—e.g., if the laboratory 
needed 18 per cent. of water for the neat briquette, over 
20 per cent. will be wanted for this test. The pat will be 
about three inches square and a quarter of an inch 


thick, and so fluid that it is just beginning to run out on | 
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the glass to a very thin but not watery edge. These pats 
should be made from every batch, and placed under a 
moist towel in a closed and sheltered room. It fre- 
quently happens that the cement proves to be too quick 
setting, and cakes, while being worked ; in that case it is 
only necessary toadd more water. And even the danger of 
working up again cement which has partially set, by adding 
fresh water and remixing, and perhaps enriching it, is 
greatly exaggerated inthe public mind. From laboratory 
tests it will be found that the deterioration of such cement 
is but slight, and except for danger from unequal set owing 
to variations of richness in the concrete used in the 
mixture, this could be more than allowed for by a small 
extra admixture of fresh cement when remixing the 
partially set concrete. The cement should also be closely 
watched, any variation in the fineness or ingredients can 
readily be detected by rubbing between the finger and 
thumb. 

Small samples of the mixed concrete should be taken 
off the boards at stated times and put to set in some 
convenient vessel, say a tin. These should be carefully 
kept on some part of the structure under similar condi- 
tions to the structure, and can be tested from time to time 
as an indication of how the structure is maturing. In 
the case of a bridge it is always well to have at least half 
a dozen of these. With the use of a little ingenuity some 
place in the structure can be found where an easily 
removable set of excrescences can be attached, which 
being part of the structure, will be subjected to exactly the 
same conditions, and portions of these excrescences can 
be removed from time to time for test purposes. All the 
other ordinary gauges and tests which the resident 
engineer should have, I overlook, as not affecting this 
subject. I would, however, particularly draw attention 
to the necessity for carefully testing the gauge boxes, and 
inspecting the platform on which the mixing takes place. 

A most important point is that the gauge boards should 
be so placed that they will facilitate the proper mixing, 
On most works the habit is to gauge by barrows or trucks, 
and on others large mechanical mixers of an approved de- 
sign are used. I have proved some of the much advertised 
machines for concrete mixing to be almost worthless, 
Others are excellent. Occasionally this wholesale method 
of work may be permitted, but, generally speaking, in the 
case of reinforced concrete it will be found expedient to 
gauge and mix on a planed wooden platform. The plat- 
form should be carefully levelled with a very slight 
gradient from the gauge side to the delivery side ; should 
be large enough to enable the material to be gauged in 
fairly wide boxes, and mixed three times dry, and at least 
once wet, before being lifted into the barrows or wagons ; 
if to be thrown from the platform directly into the work, 
it must have at least two mixings when wet. 

The platform will always have a certain amount of | 
unevenness, and the best way to prepare it for mixing is 
to sprinkle sand over it, and brush the sand well in with 
the cane brushes, used on the board. 

The dry mixing is done with shovels—and during the 
third dry mixing the water is sprinkled on to the 
materials—the heap which then results is raked down 
with long-tined rakes, and then turned by shovels. The 
following variations in this treatment are often adopted :— 
The sand and stone to form the aggregate is first mixed 
and then wetted before the cementis added. This is only | 
allowable under peculiar circumstances. The other varia- 
tion is that the sand and stone, to go through a half-inch 
mesh, are mixed once dry and then spread out in shallow 
layers, and the cement plastered, dry, over them, like | 
spreading butter on bread, then both are together thrown 
through a }in. meshed sieve. This gives a very good 
mixing, and is well worth the trouble; but care must be 
taken in windy weather properly to protect the mixing 
boards from wind, as otherwise the fine cement dust, 
which is the best of the cement, will be largely lost in 
the air, and the discomfort to the men will be extreme. 

Having seen that boards and gauge boxes are suitable, 
there are several points on which the resident engineer must | 
be critical and hard to satisfy. Naturally the broader 
and shallower the boxes the more material-can be gauged | 
inthem. Thus, assume.that the. proportions are to be | 


| seale. 
| which may be coupled up as required through a terminal 


of boxes which might be used would be:—3ft. by 2{t. by 
12in. deep for cement, 4ft. by 3ft. by 12in. deep for sand, 
6ft. by 4ft. by 12in. deep for broken stone. And this 
would give equal results in all cases, since the extra jin, 
which the unevenness of the board and the difficulty of 
striking a level top may be relied on to give over the 
exact measurement would mean the same 4 per cent, 
increase to each class of ingredieut. 

If, however, the 6ft. by 4ft. gauge were made twice as 
wide, say, 6ft. by 8ft., and only 6in. deep, and the sand were 
made 4ft. by 6ft. and only 6in. deep, and laid on top of the 
stone gauge, as is often done, the extra bulk which would 
go to the stone and sand would be at least twice the extra 
bulk which would go the cemont, and I have known con- 
tractors gain 10 per cent. on this aggregate by this 
apparently harmless expedient, where, as is usually the 
case, the cement is not gauged. The gauging of the 
cementon the works is now-a-days but seldom done, and to 
be done correctly is far too difficult and tedious a process, 
consequently the only place where it should be gauged is 
occasionally in the store or at the laboratory. 








NORTH-EASTERN RAILWAY DYNAMOMETER 
CAR. 


A DYNAMOMETER car has recently been designed and 
constructed by Mr. Wilson Worsdell, chief mechanical 
engineer to the North-Eastern Railway Company, for the 
purpose of testing locomotives and rolling stock, with a 
view to obtaining data which would enable the growing 
demands for greater speed and haulage to be met, and 
generally make for increased efficiency. 

The body. is built on a steel underframe, shaped 
to take a special spring S—see Supplement—which 
extends right across the middle of the carriage. This 
spring consists of thirty selected steel plates, each 
separated by rollers, so that there is a minimum of 
friction. The end of the spring adjacent ‘to the 
draw-bar is provided with rollers R, at each end of the 
span abutting against fixed faces, and from these the 
pull is transmitted to the train. As the function of this 
spring is to give an accurate measurement of the pull 
exerted on the draw-bar, it was essential that the plates 
composing it should be of the highest quality , and that 
when buckled together they should be very carefully cali- 
brated. Each plate was tested separately by being placed 
over supports and loaded until the specified deflection 
was reached, after which it was allowed to return to a 
horizontal position by unloading; or, failing in this, was 


‘rejected. A uniform rate of deflection was also required. 


After being put together the spring was carefully cali- 


| brated. The arrangement for testing the spring is shown 


in the engraving—Fig. 4. 
A bracket, >—Supplement—is fixed to the buckle of the 
spring and preiects inside the car, and as the spring is de- 
ected the bracket moves a stylographic pen over a roll of 
paper, thus drawing a curve of the draw-bar pull. The 
paper is caused to travel over a table by drums driven bya 
measuring wheel, W, which rolls on the rail, and which can 
be raised or lowered from within the car at will. This 
measuring wheel is fitted with a very hard steel tire to 
minimise wear, and is accurately ground, so that it makes 
a predetermined number of revolutions: per mile. The 
paper can be made to run at varying speeds by changing 
the driving gear, g, between the measuring wheel and the 
drums. The speed of the train at any instant is shown in 
front of the operator by a pointer on a dial. The perma- 
nent speed record is given by a pen in electrical 
communication with a clock, c; which thus makes a mark 
on the travelling roll of paper at two-second intervals ; the 
speed can be read off from this by the aid of a special 
There are eight of these electro-magnetic pens, p, 


board, and thus may be put into communication with any 
instrument, and by the aid of connections at each end of 
the car external communication can be made. 

The interior view, looking on the instrument table, 
Fig. 1, shows the electro-magnetic pens. Underneath 
the'table.may be seen the bracket extending from the 


1 part cement, 2 parts sands, 4 parts broken stones, a set | spring-buckle-up.te.the spindle on which the draw-bar pen 
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is fixed. On the front of the case on the far side of the 
instrument table are four dials which show the distance 
travelled, and above that, looking from left to right, can 
be seen the clock, boiler pressure recorder, and a meter 
for registering the work done. 

The apparatus at the right side of the instrument table 
measures the work done, and is on the same principle as 
a planimeter; the horizontal circular plate moves a propor- 
tional distance to that of the train, whilst a frame 
supporting @ small wheel on edge moves across it from 
the centre a distance proportional to the pull on the draw- 


speed are shown are provided for the convenience of 
those persons who may be in the front end. 

The external view—Fig.3—shows the measuring wheel 
previously mentioned. The wind},vane,{flexible pipes for 
boiler. and steam chest pressures, and the plugs for 
external electrical connections may be seen at the front 
end. The spring can be seen, as the side protection plates 
were taken off for the purpose of the photograph from 
which our engraving is made. A better idea of the shape is 
got from the view, Fig. 4,'showing the method of testing it. 
The special frame, slings, &2., weigh two tons complete, 











Fig. 3—-EXTERIOR OF 


bar; its revolutions are therefore a measure of the work 
done, and as it is in electrical communication with the 
previously mentioned meter, the werk is recorded. 

The indicator mounted on the near edge of the table is 
for recording the pressure in the steam chest. Owing to 
the fluctuating pressure in a locomotive steam chest it was 
thonght that the inertia of the long column of water in 
the connecting pipe would make the results worthless. 
Two indicators were therefore bracketed together with 
pencils close to each other and in the same horizontal 
line, so that they both marked on one common drum. 
One indicator was coupled direct to the steam chest 
through a connection under 3in. in length, whilst between 
the other indicator and the steam chest 60ft. of bare 





Fig. 4—TESTING THE SPRINGS 


copper pipe and an oil cylinder were interposed. It was 
found that the oue in connection with the long pipe drew 
a line which was a mean of the pressures shown by the 
other, and this being suitable, the apparatus was then 
erected, as shown in the engraving. : 

The instrument behind thé clock is for obtaining the 
velocity of the wind which blows down a tube kept 
facing its direction and causes the rise and fall of a pen 
on the paper drum. The view from the other end— 
Fig. 2—shows this more, distinctly, whilst ,up in the roof 
a dial ean be seen on which the direction of the wind is 
indicated. “Two dials on which the draw-bar pull and 





| other uses a high-tension single phase system, with over- 
head trolley wires supported by catenary cables, which are in 





DYNAMOMETER CAR 


and each weight shown is half a ton, or a total of 15 tons. 
The weights were screwed up from the floor in pairs, so 
thatthe frame remained horizontal ; finally, four other half- 
ton weights were added, bringing the total up to 17 tons. 
The spring rollers rested on abutments at each end, the 
top ends being secured by chains for safety, these being 
left sufficiently slack not to interfere with the free 
movement of the spring. A curve was plotted giving 
the ratio between load and deflection, and from this a 
scale was made. 

. The general arrangement of the gearing, &c., in con- 
nection with the recording apparatus is shown in our 
two-page Supplement in more detail than in the photo- 
graphs. Other auxiliary apparatus, such as pyrometers, 
draught gauges, &c., are ineinded in the equipment, and 
indicators of a special type with external springs and 
pencils controlled by electro-magnets are employed on the 
front. 

For brake tests a frame supporting three indicators can 
be fixed on the existing instrument table, and the pres- 
sures in the brake cylinder, auxiliary reservoir, and train 
pipe thus recorded. During locomotive experiments 
there will be recorded on the travelling roll of paper the 
draw-bar pull, work given out, speed, revolutions of 
driving wheels, steam chest pressure, position of reversing 
lever, also where indicator cards, smoke-box temperature, 
and draught readings are taken. The effect that altera- 
tion in design has on any of these observations can 
readily be seen, and comparing the fuel and water son- 
sumption with the work given out, the total efficiency due 
to any change can readily be estimated. During experi- 
ments with rolling stock to determine tractive resistance, 
in addition to recording the draw-bar pull and speed, the 
velocity and direction of the wind are also noted, so that 
comparisons can eventually be made with the variabies 
eliminated. Brake tests call for no special comment. 

The car is also of use in finding the sighting point of 
a signal or the distances between two points, an electro- 
magnetic pen in connection with a push worked by an 
observer marking the positions on the travelling paper 
roll. Ina similar way, with the aid of the clock beating 
two seconds, the time lost. by speed limitations can also be 
determined. In fact, any information likely to be of 
value in connection with locomotives and‘ rolling stock 
can be obtained with this car. ; 








ELECTRIC TRACTION IN THE UNITED 
STATES. 


Tue electrification of steam railways has been suggested 
and discussed many times during the past few years, and is 
developing in an interesting way im the United States. The 
development is not in the direction usually suggested, namely, 
the operation of regular main line service, but is in directions 
where special conditions of working have to be considered. 
First, there is the working of an intensely heavy suburban 
and local terminal service at large cities. In this class there 
are the New York Central Railway and the New York, New 
Haven, and‘ Hartford: Railway, opetating their New York 
service for twenty-five or thirty miles; all local trains being 
made up of motor cars, and main line trains being hauled 
by electric locomotives. The former of these two roads 
uses direct-current motors, and a third rail conductor; the 


turn supported by steel bridges spanning the four lines o 
rails. Both railways have put their electric traction systems 
in operation during the past summer. ‘Secondly, there is the 
working of branch line and local traffic. Examples of these 
are the Rochester branch of the Erie Railway, on which & 
trolley system is used, and the Utica and Syracuse section of 
the West Shore Railway. In the latter case, local is 
handled by electric trains, using a third rail system ; through 
goods trains are run by steam locomotives, and through 
passenger trains pass by another route between the same 
points. Thirdly, there is the working of regular main line 
traffic through long tunnels or on short sections of mountain 
lines where the gradients are heavy, and where water power 
is available for hydro-electric stations. The St. Clair Tunnel 
of the Grand Trunk Railway has been converted to electric 
traction, and the new Detroit Tunnel of the Michigan Central 
Railway will be operated in the same way. Both of these 
are submarine tunnels. Some of the tunnels in the Rocky 
Mountains may be operated in the same way, partly on 
account of the impossibility of proper ventilation with heavy 
trains working up hill. The Southern Pacific Railway is 
now having investigations made regarding electric traction on 
a difficult 85-mile mountain section of its line, on which 
there is a difference of 7000ft. in elevation. To reduce the 
gradients and improve the line would be immensely costly, 
and electric traction is proposed as an alternative. 

There are examples of some of the striking developments 
in electrification on American railways; but it may be said 
that in no case has such a step been taken for ordinary 
working conditions on main lines. It has, indeed, been 
shown pretty conclusively that electric traction promises no 
particular advantages under such conditions, and certainly 
no advantages commensurate with the high cost of establish- 
ing a great power station, even if water power were available. 
The steam locomotive evidently has a long and active life 
yet before it, aud is in no danger of being superseded by the 
electric Iccomotive, in spite of the really remarkable develop- 
ment in the design and use of the Jatter. 

The electric railway per se, as distinguished from electrified 
steam railways, has had a most remarkable development in 
the United States, not only -in street tramways, suburban 
lines and light railways, but also in substantially built lines 
of considerable length with trains operated at high speeds; 
express trains, goods trains, parcels and mail wagons, parlour 
and saloon carriages, dining and even sleeping saioons, are all 
operated on lines of this character. In some cases these 
railways run parallel with the steam railways, and in others 
they open up independent territory, but in either case they 
develop a traffic of their own, with only local effect upon 
steam railway traffic. The frequent service and the frequent 
stops—with local cars or trains—evidently develop latent 
instinct or desire for travel. In most cases the overhead 
trolley wire system is used, with either ordinary or catenary 
suspension, but some of the most important lines employ the 
third-cail conductor system. The mileage of street. and 
country tramways at the end of 1906 was about 37,000 miles, 
with 85,000 cars of all classes. Of this total, electric rail- 
ways represented some 36,250 miles, with 66,300 motor cars 
and 15,500 trail cars. This leaves only alittle over 700 miles 
for the few cable, steam: and horse tramways. The capital 
stock of all these lines aggregates some £408,000,000, with 
total capital liabilities ‘of £753,000,000. The Dominion 
of Canada has 1150 miles of such lines, while the United 
States tributaries‘ of Cuba, Porto’ Rico, -Hawaii and 
the Philippine Islands have nearly 200 miles. These lines all 
represent quite a new development in the transportation 
system ; they may be classed as street, suburban and country 
lines, the latter being termed ‘‘ interurban” lines. There is 
no hard-and-fast distinction, however, as many~‘‘interurban”’ 
lines connect with suburban and suburban with city lines, 
forming through routes with a varied character of long- 
distance and short-distance traffic. The construction of 
these lines has developed much more rapidly than the 
systems of operation, which are in many cases still based on 
‘‘horse tramway” methods. Train orders by telephone— 
instead of telegraph—are generally:employed, and systems of 
auton a ic block signalling are coming iato use. The electric 
interuroan railways of America form a really remarkable 
development in transportation, and their further develop- 
ment may be watched with much interest. 








NEW ZEALAND RAILWAYS. 


THE railway report for the year ended 31st March last has 
been issued by the Hon. Wm. Hall-Jones, Minister for Rail- 
ways. 

Substantial increases are shown under all the headings, 
with the exception of grain traffic. 

The following additional stock was under construction in 
the railway workshops at the close of the financial year, 
viz., 18 locomotives, 112 bogie cars, 15 bogie brake vans, and 
988 wagons, in addition to which private contractors had 
orders for 20 locomotives for the department. 

The following is a summary of the results of working, as 
compared with the previous year :— 





19€6. 1907. 
Total miles open pie cia: watlian 2,406 2 456 
Average miles open fer the year... 2,391 - %47 
Capital cost of open lives _ £22,498,972 .. £28 50 272 
Average cist per mile ope: £#9,41u £9,570 
Grossearmings .. .. .. £2,349, 704 £2,624, 660 
Working expeases £1,6 1 289 £1 812,482 
| Sa eee £728,405 £8.2,118 
Probt to capital invested, percent. .. .. 8-24 8-45 
Working expenses to gro:s carn ngs, p.c. 69-00 69-06 
Earnings per trainmile.. .. .. .. -. &7-75d. 98 -00d. 
Working expenses per train mils 60- 47d. 6t-21d. 
Net earnings per train mile .. .. 27- 28d. 28-7: 
Passengers, ordinary, number .. .. 8,826 38? 9,600,786 
Passevgers, season tickets, number ., 147,989 165, 
Goods tonnage, tons .. .. .. 4,241,422 4,592 0F9 
Live-stock tonnage, tons 173 744 282 464 
TRAEEEEMO “se 0c 08 6,413,573 6,755,454 








Corron MILLs IN InpIa.—According to returns published quite 
recently, the number of cotton mills at work in British India at 
the end of March last was 210, of which 172 were joint stock 
companies with a total capital equivalent to over £9,000,000. 
During the twelve months ending on the date mentioned, ten new 
companies, with a capital of nearly,£400,000, were registered. 
The additions to plant during the year 1906-7 were 250,790 
spindles and 7186 looms. Of the former 3,931,871 were installed 
in Bombay, 441,469 in Bengal, and 293,452 in Madras. Of the 
looms 47,015 were installed in Bombay, 568 in-Bengal, and 1748 in 
Madras. The number of spindles in British India now amounts to 
5,544,624, and the yarn produced in 1906-7 was 653,700,4€0 Ib., 
the average monthly product per spindle being 9-8lb. The 
number of looms is 59,467, and the cloth produced last year was 





165,767.687 Ib., the average monthly cloth output per loom working 
out at 2321b, 
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CONSTRUCTION OF WATER 


POWER WORK 


S AT LOCH LEVEN 








SHUTTERING FOR CONCRETE CONDUIT 


LOCH LEVEN WATER POWER WORKS. 


Tue manufacture of aluminium has proved to bea 
remunerative industry, and it is not surprising to find 
that factories for its production have within recent 
years been established in different parts of the country. 
To obtain aluminium a heat is required greater than can 
be got from an ordinary furnace, and this degree of 











BUILDING THE DAM 


heat is readily obtained from electric furnaces. The 
successful aluminium works at the Falls of Foyers, in 
Inverness-shire, have encouraged the same company 
which owns them to obtain the necessary parliamen- 
tary authority, and to construct works for a similar 
purpose, but on a more extensive scale, at Kinlochleven, 














CURVED CONDUIT 


situated on the borders of Inverness and Argyll shires. 
The catchment basin has an area of 55 square miles, and 
the rainfall in this district reaches an average of nearly 
100i. per annum. Right in the heart of this basin a 
site has been chosen for a reservoir at an elevation of 
1000ft. above sea level, and distant only five miles there- 
from. 

The chief features of the scheme consist of the reser- 


voir above referred to, a high-level conduit, a pipe line, | 
and the power-house. The reservoir will be about | 
73 miles in length, with an average width of over half a | 
mile, and when completed will probably have the largest 
capacity of any artificial reservoirin Europe. It will 
obliterate three small lakes or lochans, and its approximate 
capacity will be about 20,000 million gallons. The dam, 
which is being formed of concrete masonry, will be over 
half a mile long. Its height at the highest point in the 
centre will be about 80ft. The greater part of the founda. 
tions on the southern side of the river have now been 
practically finished. 

From this reservoir the water will be fed through a 
concrete conduit along the hill face for a distance of 
about 34 miles, following the natural contour of the 
ground, to the head of the pipe line. The conduit will 
be 8ft. square, built entirely of reinforced concrete, and 
roofed over with slabs of thesame material. Provision will 
be made for regulating the flow into the conduit, and the 
passage of the water will be controlled by valves of large 
size. The total fall in the conduit from its commence- 
ment to the head of the pipe line is about 20ft. At this 





SITE OF POWER HOUSE 


latter point the water will discharge into a penstock 
chamber, where will be situated the valves which supply 
the water to the pipe line. From this chamber the water 
will be led to the power-house by means of half a dozen 
steel pipes, each having a diameter of 39in. The pipe is 
about a mile and a-quarter long, and the water will be 
delivered to the turbines at the power-house under a‘ head 
of over 900ft. The power-house will be of large size, and | 
supplied with all necessary workshops, stores, &c. It will, 
of course, contain the turbines for driving the dynamos. 
These will be eight or more in number, and each will feed 
its own series of furnaces. 

There is a considerable contrast between the bustling | 
village of Kinlochleven, as it has been named, of | 
to-day and the isolation and solitude characteristic of 
the site prior to the establishment of the industry. | 
Something like two years ago only one house stood 
there, but since then an entire village has sprung into 
existence. In addition to 200 dwelling-houses, erected | 
for the accommodation of the workpeople, there are | 


OF DAM WITH PEAT REMOVED 


&e., and the little town when completed promises to be 
one of the most complete and up-to-date in the country. 
At the head of Loch Leven an extensive pier is in course 
of construction, and has already been erected for a 
length of 400ft. Though at present being utilised by 
the contractors, it will when the works are finished be 
used by the company for the unloading of material, and 
for the export of aluminium. From this wharf an elec- 


BOTTOM END OF PIPE TRACK 


tric railway extending to about a mile in length will run 
to the factory, and over this stretch at the present time 
locomotives are employed for traction. 

In order to expedite the transport of the necessary 
plant and materials, the contractors have erected an 
aérial ropeway between the village and the dam, » 














OUTLET TUNNEL 


distance of over five miles, and, as there is no proper 
road to the reservoir, this method of getting stuff for- 
ward has proved eminently satisfactory. For the trans- 
port of heavy machinery an overland route has also 
been laid down throughout steep portions, and is 
being worked by winches. The power for the rope- 


_numerous shops, a church, post-office, school, hospita],| way, and also the electric current for the working of 
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MACHINE TOOLS AT OLYMPIA 






































Fig. 10O—PLAIN GRINDING MACHINE 


cranes, drills, &c., is supplied by a small temporary power 
scheme possessing features resembling very much those 
of the parent project. Power is obtained from the Falls 
on the Leven River, where there is a conduit of about a 
mile in length, with a pipe line and two turbines—the 
whole being capable of developing nearly 1000 horse- 
power. The current, after being generated at the power 
station, is fed to the dam by eight copper cables, being 
thereafter distributed to the various machines employed 
in the undertaking. In a district so inaccessible it is 
almost unnecessary to state that the contiactors and 
engineers are a good deal dependent on the telephone 
system connecting the various centres of operations. 

The amount of shipping done at the wharves cannot 
but surprise those who knew the locality when it was 
destitute of habitation. Bustle and stir is noticeable 
everywhere, and the presence at the pier of numerous 
cargo boats gives to the place more the appearance of a 
dockyard in one of the large centres of industry than a 
jetty in the heart of the Highlands. The illusion is not 
lessened when one looks around and notes the colony of 
workmen’s huts, workshops, offices, and stores dotting 
the adjacent hillside, and the model village, factory, and 
power-house occupying the central foreground. Some of 
the village houses are already inhabited, and in the near 
future there will be a population here of at least 1000. 
For the convenience of their workmen the contractors 
have erected a comfortable mission hall, and this building 
serves at present also as a reading-room and school. 

Resting on concrete supports, a section of the large 
39in. pipes—which, by the way, were made in Germany— 
has been laid down on the slope above the village, and 
this part of the work is being pushed on as rapidly as 
possible. There will be about a mile and a-quarter of 
these supports, 33ft. in width, and nearly a fourth of this 
portion of the work has been finished. A little over a 
mile of the conduit has been completed, and it is pro- 
posed to utilise three of the main streams along the route 
in order further to increase the supply of water. 

There are at present about 1500 men employed at the 
works proper, in addition to 500 who are engaged in the 
erection of the village. This latter work is being carried 
out by Messrs. McLaughlin and Harvey, of Belfast. The 
engineers for the scheme are Messrs. Thomas Meik and 
Sons, London and Edinburgh, and the contract for the 
reservoir, dam, and pipe track is being executed by the 
firm of Sir John Jackson, Limited. 

The cost of the undertaking will probably exceed half 
a million sterling, and it is estimated that the period of 
construction will yet occupy the best part of two years. 
It is hoped, however, that the works will be far enough 
advanced by next spring to permit of one or more of the 
furnaces being started. 








MACHINERY AT OLYMPIA. 
No. III.* 

Tue main stand of the firm of Messrs. Schuchardt and 
Schutte is situated in the middle of the building, and it 
cannot fail to attract the most unobservant visitor, both 
on account of its size and of the excellent manner in 
which it is arranged. As in the case of most of the other 
stands, electricity is used for driving the machines, but 
the arrangement differs from the method of driving 
adopted by many other firms in that a separate electric 
motor is employed for each machine, there thus being a 
total absence of overhead shafting and belts. To endea- 
vour to catalogue here all the machines exhibited by this 
firm would be impossible with the space at disposal, and 
it must suffice, as in the case of several other extensive 
exhibits, to deal with those machines which we found 
most novel and interesting. A full range of the Prentice 
tools is shown, and the patented automatic gear hobbing 
inachines which were shown for the first time at last 
year’s Exhibition are again present. A No.2 machine of 
this type is shown in operation, having a capacity for 
gears up to 28in. in diameter. There are also several 
other machines of the same type, but of different sizes. 





* No. II. appeared September 27th. 





The “Landis” screwing machine, with its remarkable 
chaser die, which latter, it is claimed, will last twenty to 














te 





thirty times longer than the ordinary dies used in other | 
machines, constitutes another interesting exhibit on this | 


Fig. 12—FIVE-SPINDLE DRILL 


| are provided with means of adjustment. 
| wheels 14in. in diameter by }in. to lin. thick. The wheel 


| geared headstocks to be seen. 


Fig. 11—ALL-GEAR HIGH-SPEED LATHE 


rapidity. The five-spindle turret drill, which is shown in 
Fig. 12, is a novel machine of its class. The headstock 
works like a turret head, and two of the spindles are 
arranged for tapping. The drill has a capacity up -to 
liin. diameter holes, and the great advantage of the 
machine is, of course, that a large number of holes of 
different sizes can be drilled and tapped in a very short 
time. There is a series of grinding and buffing machines, 
A plain grinding machine with automatic feeds, similar 
to one of the machines on view, is shown in Fig. 10. 
The wheel spindle runs in phosphor bronze boxes, which 
It will take 


slide is adjusted by a hand wheel, the dial being gradu- 


| ated to express thousandths of an inch on the diameter 


of the work. We were told that the automatic cross- 


| feed sizes the work to within ‘00025in., and is strictly trust- 
| worthy. 


The travel of the table is automatic, and the 
reversing is controlled by dogs. The table can be stopped 
at any point by a lever on the front of the machine, leav- 
ing the table free to be traversed by the hand wheel, 


| The swivel table turns on a central stud, and the adjust- 


ment is effected by a screw at the end of the table, 
Among other special features is that the headstock is 
clamped at the right-hand end of the swivel table. This 
permits in grinding such work as reamers, &c., the 
wheel to strike the back of the flute first. The usual 
pump with suitable piping prevides the water supply. 
There are many of the firm’s high-speed lathes with all 
In Fig. 11 we illustrate a 
1907 type 183in. swing lathe fitted with turret slide and 
rest. The fast headstock is of special design, and 
embodies features which, it is said, no other Jathe head 
possesses. There are twenty speed changes, all operated 
whilst the machine is running, and arranged so that no 


| two conflicting ratios can possibly be engaged. A con- 


stant speed pulley drives the whole machine, and this is 
arranged with an internal friction clutch, which is operated 
by arod situated behind the machine, so that the machine 


| may be driven direct from the line shaft, if required, or 


a constant speed motor may be direct-coupled either by 
belt or gearing. Mild or forged steel gears are inserted 
where necessary. Index and speed plates are fitted, 
ensuring a correct knowledge of the result of any lever 
movement. This year the firm’s specialities in conoection 

with motor car machine 

tools have increased by two 








Fig. 13—-MANDRIL CASTELLATING MACHINE 


stand. A no less important machine is a crank lathe | 
which is to be seen turning crank shafts with great | 





important novelties, one of 
which is shown in Fig. 13. 
This is an automatic machine 
for producing castellated gear 
box shafts, which we are in- 
formed works to an accuracy 
all over of one-thousandth of 
aninch. We also understand 
that the time taken in turn- 
ing out the work is approxi- 
mately one-quarter of the 
previous fastest methods. 
An operator is to be seen 
using the machine at the 
Exhibition. The other 
novelty is a patent cam 
grinding attachment, which 
is to be seen on another 
stand belonging to the firm 
in another part of the build- 





int. 
While the number of 
firms exhibiting steam en- 
gines, boilers, and plant of 
a kindred nature is decidedly 
less than the number ex- 
hibiting machine tools, there 
are nevertheless several 
firms which have a very 
fine display of engines, feed 
pumps, electrically - driven 
winches, &c. Messrs. 
Clarke, Chapman and Co., gor example, have an excel- 
lent show of this description. There is an enclosed 
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high-speed compound engine coupled to a multipolar | Steel gears are used throughout in the 9in. size, and for 
dynamo. The output of this combined set is 350 ampéres | all the principal gears in the 10}in. size, wherever the 
at 100 volts. There is also a single-cylinder open-type | stresses due to heavy cutting render it necessary. The 
engine coupled to a multipolar dynamo; the output of this | heads are made in two types, which differ only in the 
machine is 180 ampéres at 100 volts pressure. Among method of driving. The type illustrated is intended for 
several other pumps there is an electrically-driven three- | belt driving from a motor or line shaft. The other type 
throw pump. The motor is fixed on the same bed-plate |is for motor driving through gearing. It consists 
as the pump, and a raw hide pinion on the armature shaft | of a gear instead of a pulley, and a train of gear- 
engages with a cast iron spur wheel on the pump crank shaft. | 
The duty of this pump is 1800 gal. per hour against a head of | 
100ft. A steam drum of a Clarke, Chapman water-tube boiler 
—Woodeson’s patent—is another exhibit on this firm’s 
stand worthy of inspection. This drum is formed from 
steel plates, made by the Siemens - Martin process, 
having a tensile strength of between 28 and 32 tons per 
square inch. The tube plate is pressed into the required | 
shape by hydraulic pressure in one heat. This drum is 
arranged for four groups of tubes, but we are informed 
that steam drums have been made with tube plates for as 
many as ten groups of tubes. Over each group of 
nineteen tubes there is arranged a lin. by 16in. manhole 
through which any tube in that particular group can be 
withdrawn or replaced. The manhole doors are made of 
thick mild steel plate, recessed out for the reception of an 
asbestos ring. The two end plates are dished and 
flanged Dy means of hydraulic pressure, and the | 
edges are turned up in a lathe. All other plate | 
edges, we understand, are planed. All rivet holes are | 
drilled in position. After all flanging and drilling is | 
finished each plate is carefully annealed. The main points | 
which are claimed for the “ Woodeson ”’ boiler are that all | 
heating tubes are perfectly straight, and they are of the | 
same length and nearly vertical; that no joints are ex-|ing, ncluding a raw-hide pinion. The cabinet leg 
posed to heat or furnace gases; that all parts are free to | is also extended at the back to form a seating 
expand; that an unobstructed view through each tube | for the motor. The loose headstock is of rigid design ; 
can be obtained; that there is free access to every part | one holding-down bolt is brought right to the front, and 
of the boiler; minimum deposit in tubes; that it has | the other is placed as far back as possible, thus avoiding 
large combustion chambers; and that it is extremely | all tendency to tip. The front standard is cut away to 
simple in construction. Engineers interested in steam | clear the handle of the compound rest ; there is also cross 
and electric winches will find a very good collection on | adjustment for turning taper. The compound rest is of 
this stand, which includes a special “Cyclops” steam | heavy design with large wearing surfaces, and the con- 
winch with Tin. by 12in. cylinders. This winch is designed | trolling handles are grouped together within easy reach 
to lift three tons direct from the barrel at 80ft. per minute. | 
A fine three-ton shipyard winch is also shown. This is | 
driven by a 12 horse-power series motor. Itis arranged 
so that the motor drives the barrel and warp ends | 
through three sets of spur gearing. The warp ends have | 
two diameters, the small end giving a speed of 40ft. per 
minute with three tons, and the large end 80ft. per minute | 
with 1} tons. There is also a Babbage winch driven by a | 
compound motor. A steam capstan is also to be seen on | 
this stand, which is designed to exert a pull of two tons | 
on the rope at a speed of 40ft. per minute, with a steam 
pressure of 90]b. persquare inch. Besides other interest- 
ing exhibits on this stand, there is a steam windlass and | 
a 24in. projector. The former consists of a double- 
cylinder horizontal engine arranged to drive two cable 
holders. Powerful wood-lined screw bank brakes are 
fitted to each cable holder. 

A fine Qin. Darling and Sellers single pulley, high- 
speed lathe, which is shown-in Fig.14, is to be seen on 
Messrs. Alfred Herbert’s stand. The bed is of strong 
box section, firmly tied together with cross girths. The 
narrow front guiding strip, which is a special and well- 
known feature of these machines, gives a guiding surface 
to the saddle of great length, in proportion to its width, | 
and renders the hand movement easy and sensitive. The | 





Fig. 15—ELECTRIC HAND DRILLING MACHINE 


— 


Fig. 16—OIL-COOLED TRANSFORMER 


of the operator. The sliding and surfacing feeds are 
lower tier supports the overhang of the saddle exactly | engaged by friction clutches, and may be thrown in and 
where it is needed, taking the downward pressure of the | out atany time. The lever for operating the guide screw 
cut, and entirely relieving the apron of any thrust on the | nut is provided with a spring arrangement, which causes 
rack pinion. The combination of effective width and | the slightest effort instantly to withdraw the nut from 
narrow main bed enables the guide screw and rack to be! the guide screw; this feature, in conjunction with the 
placed nearly in the centre of the saddle, and almost | quick withdraw motion, that is fitted to the cross-feed 
directly under the average position of the cutting tool. | screw on the Qin. centre lathés only enables threads to 


The single pulley headstock is the standard design forthe | be cut right up to the shoulder, 
Yin. and 10}in. sizes. There are twelve changes of! Messrs. S. Wolf and Co. are exhibiting a good collec- 
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Fig. 14—9-INCH ALL GEAR LATHE 


speed rising in geometrical progression, all obtained by | tion of electrically-driven tools, such as portable drills, 


moving levers without stopping the pulley. The levers | grinding and polishing machines, &c. We may mention 
are within easy reach of the operator, and the motions | in connection with the motors employed for driving 


are interlocked to avoid possibility of breakage. The 
gears run in a bath of oil, which is formed by the head- 
stock and cover, and has no openings through which dust 
can penetrate. The first drive is through a friction clutch. 


these machines is that they are supplied either to work 
with continuous, two, or three-phase current, and that 
they are suitable for pressures up to 500 volts. Another 
feature is that they are fitted with ball bearings. There 


is said to be no difficulty in starting these motors when 
working on a single-phase circuit, and we understand 
that they are capable of very heavy overloads. An elec. 
trically-driven hand drilling machine, as shown at the 
Exhibition, is illustrated in Fig. 15. These machines are 
light, and the end play of the armature is practically nil. 
The small bench drilling machine—shown in Fig. 17—is 
another useful tool exhibited on the stand ; these machines. 
if desired, are provided with three speed 
changes, to enable them to work on 
brass, iron, or steel to the best ad. 
vantage. Other points which the 
firm call attention to in connection 
with their machines are that al] 
gears are machine cut, and that an 
efficient system of lubrication jx, 
adopted, which was shown to us at 
the time of our visit to the stand. 
Among other exhibits of the same 
firm are some portable alternating. 
current oil-cooled transformers, which 
are suitable for a large number of 
purposes. Fig. 16 shows one of 
these transformers removed from its 
case. We were told that these trans. 
formers can be made for a primary 
pressure of 30,000 volts, and giving a 
pressure at the secondary terminals of 
100 volts. They are made for single 
or polyphase circuits, and if desired a 
number of tappings are brought out 
from the secondary—as shown in 
Fig. 18—to give a number of different voltages, as, 
for example, as required for laboratory work. Among 
the larger machines on this stand is a well-finished 
continuous-current motor suitable for driving a small 
workshop or other similar ‘service. As in the case of all 





Fig. 17—ELECTRIC BENCH DRILL 


the other motors, it has ball bearings, and it is also pro- 
vided with commutating poles, and is, therefore, designed 
strictly in accordance with modern practice. 

The Fastnut Company is exhibiting its Fastnut washer, 
which is claimed to secure all nuts under any vibration 
without the aid of cotter pins, &:. Numerous examples 
are shown of cases where this nut has remained un- 
screwed under onerous conditions of vibration. Among 
these is a bolt fitted with a Fastnut washer which 
has been used on a stone crusher. Although a large 


Fig. 18—VARIABLE VOLTAGE TRANSFORMER 


portion of the nut is worn away owing to the great amount 
of friction of the stones, the nut still holds fast. We 
understand that two check nuts and a cotter pin, and 
various other devices, had previously failed to hold owing 
to the great amount of vibration and friction of the stones. 
Recently the firm has taken up the question of locking 
set screws, and we understand that it is now prepared to 
supply Fastnut washers for this purpose. 
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The drawing shown in Fig. 19 represents a new type of | 


double-acting horizontal feed pump, which is being 


exhibited by the Sheppee Motor Company. This pump | 
has been especially designed for highly superheated | 


steam, and it is said to be particularly suitable for use 
with flash boilers on motor cars, &c, One special feature 
about it is that it is provided with a lever by | 
means of which it may be operated by hand, this being 
an advantage when the pump is used with a flash boiler, 
as it obviates the use of a separate hand pass. The 
makers claim that the pump combines the qualities of 
the best made crank and fly-wheel pumps, ds it is pro- 
vided with two powerful compensating springs arranged | 
at right angles to the piston-rod. In the same manner | 
that a fly-wheel stores up energy, the springs during the 








| which the steam passes. 


either ends. The piston has four rings of the usual type, 
which are made especially deep. The red is secured in 
the usual manner, with a tapered head and nut. The 
back cover of the cylinder contains the valves for 
both ends, besides all the ports and passages through 
The steam enters and leaves 
the front end of the cylinder through a pipe. By arrang- 
ing the valves in this manner the spindles are able 
to pass through long sleeves, all pointing in the same 
direction and of the same length. The front end cover 
is formed by the end of the compensating frame, which 
also contains the stuffing-box and gland of the ordinary 
type. The compensating frame contains the compensating 
attachment, also the mechanism for operating the four 
valves in the back end of the cylinder; it also forms the’ 
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Fig. 19—-FEED 


rst half of the stroke are compressed, and they give 
out their energy again on the last half of the stroke. 
The valves are all of the mushroom type, and are actuated by 
cams. Attention is drawn to the fact that practically the 
whole of the valve motionis adjustable. The forward stroke 
of the piston operates the valves for the return stroke in 
precisely the same manner as one cylinder of a duplex pump 
operates the valves of the other cylinder. Atthe end of each 
stroke there is a short pause in the movement of the 
pistons, which is intended to allow the water valves to 
come to rest easily, and without being forced on to their 
seats. There are four steam valves, and they are held 
against their seats by spiral springs. Each valve is con- 
tained in a separate valve-box, these boxes being provided 
with screw caps. We are told that the valves can be 
taken out and re-ground, and replaced in a few minutes, 
without disturbing the setting in any way. The firm 
claims that the mushroom valve is the only type which 
will work efficiently for any length of time with steam at 
high temperatures. It will be noticed from the drawing 
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front cylinder cover. The compensating attachment, 
comprising of the two spiral springs set at right angles to 
the piston-rod, are mounted in pockets on the frame. 
which turn on trunnions set at right angles to the piston. 
rod. The ends of the springs butt on T-pieces attached 
to the guide passing up through the centre of the spring, 
which in turn is bedded in grooves in the top and bottom 
of the crosshead. The pockets are capped by large nuts, 
against which the ends of the spiral springs rest, the 
spring guide passing out through the top of the 
nut, thus allowing the spring to be accurately 
adjusted by screwing the nut up or down. As the 


perform an oscillating motion on either side of the piston- 
rod, the trunnions working on fixed centres. The cams 
for opening and closing the exhaust valves are fixed tight 
to either end of the lower trunnion, while the steam cams 
run loose on bushes, through which the top trunnion 
passes. To open the steam valve a striker is attached to 
the end of the top trunnion, which, in oscillating, raises 
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Fig. 20—DETARTARISER 


that glands are entirely dispensed with for the valve-rod ; 
the long grooved valve stems passing through sleeves, com- 
bined with the very small motion of the valves, is said to pre- 
vent any leakage. The two exhaust valves are naturally 
of larger size than the steam valves, to allow of the 
Instant release of the steam in the cylinder. The 
makers state that they have found from experience 
that the best type of cylinder for use with highly super- 
heated steam is a perfectly plain casting, turned to an 
even thickness along its whole length, so as to allow for 
equal expansion. This gives a great advantage in the case 
of a flaw or fault, as the cylinder can easily be replaced 
without making new covers or valve-boxes. The cylinder 
is held in position by four long bolts running the full 
length of the cylinder, and passing through the covers at 





| being cast in one piece. 


Swain Sc. 


the cam against a ball, which in turn forces the valve 
open. On the return of the stroke the cam is released 
and the valve closes. The exhaust cam opens its valve 
in much the same way, only it is attached firmly to the 
trunnion end and works against a trigger which opens the 
valve in one direction of movement of the trunnion but not 
in the other. A small pin in the cam is also provided for 
opening the exhaust at the end of the stroke before tbe 
triggers are able to hold the valve open. Small spiral 
springs are attached to the cams and triggers to keep 
them in their places and to conduce to constant and 
smooth working. The pump itself is very compact, the 
barrels, valve boxes, and brackets for supporting it 
The rams are of the externally 


to the crosshead by tie rods passing on either side of the 
barrels, and produce the double-acting effect, one ram 
forcing the water while the other is filling the opposite 
barrel. The glands and stufling-boxes are especially 
deep, and are situated on either end of the pump. 

Messrs. Lee, Howl] and Co. are exhibiting a feed pump 
and several steam raising novelties, including the Tipton 
forced draught furnace for burning refuse fuels and 
giving increased efficiency and steam-raising capacity. 
The Howl and Tranter detartariser feed-heater consti- 
tutes another interesting exhibit on this stand. The 
drawing—Fig. 20—shows one of these detartarisers as 
applied to a water-tube boiler. It will be seen that the 
detartariser is placed within the boiler, and connected 
with the ordinary feed. It has an independent blow-off, 
through which the mud is removed from the apparatus, 
and consequently is not allowed to accumulate at the 
bottom of the boiler. The water falling through the 
steam three times in thin streams, and offering a very 
large surface in contact with the steam, is brought to the 
maximum temperature in the boiler before it mixes with 
the water inthe drum. This, the firm claim, ensures all 
the advantages of perfect feed heating, while at the same. 
time it separates the scale-forming compounds, and 
deposits them in the form of mud in the detartariser, 
where they are not allowed to form a solid deposit, as in 
other feed heaters, but are blown off day by day. 

The automatic gear-hobbing machine shown on Messrs. 
Selig, Sonnenthal and Co.’s stand, which we briefly 
referred to in our last issue, is shown in Fig. 21. The 
principal advantages claimed for this machine over other 
machines of the same type are that there is smaller 
overhang of the hobbing spindle from the face of 
the upright, ensuring a more rigid driving mechanism, 
and larger driving gear with internal teeth, giving a 
smoother and more powerful drive. Adjustment is 

















Fig. 2i-GEAR HOBBING MACHINE 


provided for the wear of the driving worm and wheel 
preventing backlash, and consequently inaccurate work ; 
there is an outer bearing for the driving cone, and block- 
ing motion to the feeds. The machine works on the gene- 
rating principle. By the use of the change gears supplied 
with the machine any number of teeth from 8 to 100 
can be cut, as well as numbers divisible by 2 up to 
100, those divisible by 3 up to 300, and those divisible by 
4 up to 400. The mode of operation for cutting spur or 
worm gears is very simple. 

The machine illustrated in Fig. 22 is the small screw 
milling machine to be seen on Messrs. John Holroyd 
and Co.’s stand, to which we briefly referred to in our 
last issue. The machine is designed for milling the 
thread of internal and external screws. It consists-of a 
bed mounted on a suitable box standard, and the bed 
carries the slides to which the cutter and work head- 
stocks are fitted. The cutter headstock carries a steel 
spindle running in parallel gun-metal bearings, the end 
thrust being taken up by a hardened steel tail pin. The 
spindle nose is bored out to a No. 3 Morse taper to receive 
the cutter mandril, which is also screwed on the end to 
fit. a Gorresponding hole in the spindle. The cutter head 
is arranged to swivel over to suit the angle of the thread 
being cut, and a rule graduated in degrees and minutes 
is provided for this purpose. Provision is made for 
locking the head to the slide, and no matter what angle 
the head is swung to, the cutter is always in the 
correct position on the work to commence milling. 
The drive to the cutter head spindle is derived from a 
pulley 44in. in diameter, and the power is transmitted 
through spur gearing with a ratio of 4to1. The work 
head carries a steel spindle, which also runs in parallel 
gun-metal bearings. A three-jaw universal chuck is 





packed type. The two single-acting rams are attached 


fitted to the spindle nose for holding the work. The feed 
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Fig. 22—SCREW MILLINGE MACHINE 








to the work head and the cutter head is connected by a “ Falcon” patented automatic sectional tub axle greasers 
clutch, which is operated by a hand lever in front of the | are also shown. This new device, which we illustrate in 
machine. The drive to the feed is by a 6in. by lin. | Fig. 25,is said only to apply sufficient oil efficiently to 
pulley, and the power is transmitted through bevel and | lubricate the axle. It will be seen, by reference to the 
spur gears to a drop-out worm and wheel, then through | illustration, that this is accomplished by making the rim 
another pair of bevels on to 
change wheels connected to the 
cutter headstock screw. An 
automatic knock-off is provided 
to the worm-box. The feed 
screw for the work head is fitted 
with a micrometer for setting 
the depth of the cut; it is also 
provided with quick withdraw 
motion for use on repetition 
work. The gears are machine- 
cut from the solid. Another 
interesting exhibit on the same 
stand is a 10in. hack sawing 
machine, which is shown in 
Fig. 23. This machiné, which 
is to be seen in operation, cuts 
off circular blanks and tubes 
from 5in. to 10in. in diameter, 
and it can also be arranged to 
saw off beams up to 10in. by 
6in. The machine has a strong 
base, which also forms a tank 
for holding the lubricant. Upon 
the base two uprights are 
mounted, which carry the saw 
frame in a vertical slide. The 
horizontal slide is actuated on 
the cross rail by a long con- 
necting-rod and crank, which is Fig. 24—WIRE ROPE HAULAGE CLIP 
driven through spur gearing and 
a chain drive by a 24 horse- 
power motor. The frame is balanced by an adjustable | of the wheel in sections with spaces between each, to 
weight on a long lever, so that the pressure on the saw can | suit the consistency of the oil used. The oil is applied 
be regulated. The saw is 23in. long, and itis heldin special | in a thin film at four or five points on the axle, and is 
ips on the ends of the saw frame. 
The bar to be cut rests on two rolier 
brackets, and it is revolved by a pawl, 
fastened in a reciprocating frame, 
which is kept up to the bar by means 
of a balance weight, and is moved 
by means of a roller fastened to the 
horizontal slide running in an inclined 
slot, which is part of the rocking 
frame. The bar to be cut is held 
down by another steel bar held in 
adjustable brackets. The front roller 
brackets can be adjusted to suit bars 
of different diameters, and there is an 
adjustable stay for use when sawing 
off long bars. 

A stand of interest to mining engi- 
neers is that of the Falcon Ironworks, 
Limited. This firm is exhibiting a 
pair of 8in. Md 14in. “ Falcon” type 
self-containe semiportable geared é 
winding or hauling we si fitted with silanes a eat 
two drums, each 30in. in diameter, 
over roll by 10}in. wide. Each drum is fitted with a power- ; spread by the bearing as the axle revolves. Only suffi- 
ful foot brake. The link motion is of the Stephenson’stype, | cient oil to lubricate the bearing efficiently is applied, 
and the engines are mounted onsteel girder beds. The new | the surplus oil immediately draining away down the 

























































Fig. 23—10-INCH HACK 8AW 





spaces between the sections. Another mining novelty 
on this stand is the Atherton wire rope haulage clip, 
which is shown in Fig. 24. The special features claimed 
for this clip are that it is self-tightening; the load pro- 
vides the gripping power, and the greater the load the 
more securely the clip grips the rope. It requires no 
adjustment, and it has no adjusting bolts or nuts which 
are liable to work loose, and constantly require regula- 
tion to suit the varying diameter of rope, as, for example, 
when a new piece of rope is spliced into a partially worn 
rope. The jaws are mechanically opened and closed by 
one handle. Another important advantage is that the 
clip can be instantly ph 3 and released from the rope. 
The operating handle, which is about 6in. long, requires 
to be brought back smartly to the on position when the 
clip is securely attached and automatically locked on the 
rope. We are told that it can be easily and securely 
attached to the rope with one hand standing clear of the 
tub, and entirely does away with the dangerous practice 
of standing in front of the tub. Other no less important 
features are that it is said to be equally efficient to pull, 
push, or hold back the load, and the firm claim that it is 
equally suitable for under or over tub haulage, and will 
pass freely over pulleys and round curves. 

The stand of Messrs. James Walker and Co. is situated 
near the main entrance, and visitors interesting in pack- 
ing, jointing material, gauge glass rings, «c., will find a 
large collection of such goods on this stand. The exhibit 
includes specimens of the new golden “ Walkerite ” joint- 
ing for steam, water, acid, ammonia, petroleum, and every 
description of joints. This,material is said to be suited 
for joints on motor car engines. The newly patented 
graphite grease brick for bearings constitutes another 
novelty recently put upon the market by this firm. The 


| principle of these graphite grease bricks is the combina- 


tion of a hard and soft grease, both of which will stand a 
high temperature, and will consequently remain in the 
bearings for a long period without running out. Large 
quantities of Walker’s ‘“‘ Kerko” packing are to be seen. 
This packing is specially made for use with ammonia 
plant. It is constructed in layers, one layer being a com- 
bination of white metal and fabric, the alternate layer 
being composed of a specially prepared composition, in 
which the finest graphite is introduced. The firm draw 
attention to the fact that while this packing is especially 
manufactured for ammonia work, it is also suitable for 
steam and water at low and intermediate pressures. 
Among other goods on the stand are “ Wallico” valves 
for circulating, air, and diaphragm pumps, mechanical 
rubber goods of all kinds, packing of several types for 
steam hammers, &c. 








THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS.— 
The first meeting of the coming session of the Incorporated Insti- 
tution of Automobile Engineers will be held at the Institution of 
Mechanical Engineers, Storey’s-gate, St. James’s Park, S.W., on 
Wednesday, October 9th, 1907, at 8 p.m., when Colonel Crompton, 
C.B., R.E., will be in the chair, and will give his presidential 
address on ‘‘ The Future of Automobile Engineering.” 


THE INSTITUTION OF MECHANICAL ENGINEERS.—The first monthly 
general meeting of the coming session will be held in the Institu- 
tion House, Storey's-gate, St. James’s Park, on Friday evening, 
18th October at 3 p.m. Paper to be read and discussed :—‘‘ On 
the Indicated Power and Mechanical Efficiency of the Gas Engine,” 
by Professor Bertram Hopkinson, Member, of Cambridge 
University. The monthly meeting of the Graduates’ Association 
will be resumed at the Institution on Monday, Oct. 14th, at 8 p.m. 
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RAILWAY MATTERS. 


A suGGEstTION to construct an electric railway to the 
top of Table Mountain is meeting with warm support from the 
people and newspapers of Capetown, 

Tye Gravesend Central Station of the South-Eastern and 
Chatham Railway is to undergo extensive alterations, and the 
West-street Station is also to be enlarged. 


Tux tramcar that has been fitted by the Bradford 
‘'ramways Committee with the extensible axle commenced the 
permanent through service between Bradford and Leeds on Monday, 
September 23rd. 


Tue railroad mileage of the United States now con- 
sumes 2,000,000 tons of steel a year. Twenty-five years ago the 
annual consumption of steel for all purposes in the United States 
was only half that amount. 


Tue Imperial German Railways have a fund for pro- 
viding premiums to officials and workmen who invent any appliance 
which may be useful in railway practice. During last year £750 
was paid on that account to forty-five workpeople. 


A “ PASSIVE resistance ” strike of the workpeople of the 
North-Western and State Railways in Austria began last Wednes- 
day morning, the men demanding higher wages, which represent 
an increase of £200,000 yearly. The strike affects 70,000 men. 


Many months ago, in response to appeals from the 
Middlesborough Corporation, the tramways company promised to 
give the running of cars on the Parliament-road route a month’s 
trial. It is now stated that a service is to be started in a few 
weeks’ time, 


Tur Toledo and Chicago Inter-urban Railway, Kendall- 
ville, Ind., has received from the city of Kendallville a cheque for 
20,000 dols., representing a bonus which the citizens of that town 
voted to the company as an inducement for it to erect its power 
plant and offices in Kendallville. 


Tut Japanese Government have decided to carry out 
in connection with the nationalised railways a thorough improve- 
ment, on a large scale, of all State lines. The work, of which the 
estimated cost is about £1,300,000, is to be completed in five years, 
in time for the opening of the Exhibition in 1912. 


THe Swansea Harbour Trustees have considered the 
question of the construction of a single or double line across the 
new lock, and the engineer has been instructed to prepare specifi- 
cations for a double line. A single line bridge wi!l cost about 
£6000, but with a double line between £7000 and £8000. 


A PLATFORM hand was examining the gas apparatus 
in a mail van at Crewe Station, on Monday, September 23rd, when, 
owing to his carrying an ordinary light, instead of a masked one, 
the stream of gas caught fire and exploded. The van was wrecked, 
and the man very badly burned about the face and arms, and his 
hair completely burned off, 


Tae Newport Tramway Committee have considered 
the question of extending the Corporation-road route line as far as 
the Transporter Bridge, and have instructed the manager to report 
on the question as well as on proposed turnouts in Rodney-parade 
to meet the excursion steamers, and the doubling of the Stowhill 
line from Charles-street to the Westgate. 


Lei1tu Town Council is now closely considering the pro- 
posed extension of the electric tramway system to the suburban 
districts, and is about to confer with the Edinburgh Corporation 
on the question of having certain portions of the work undertaken 
jointly by Edinburgh and Leith. The cost of the whole scheme is 
estimated at £76,000, 


INCREASED wages and reduced hours have, we under- 
stand, been conceded by the Scottish railway boards to signalmen 
in busy centres, Cabins are to be re-classified, and signalmen 
working twelve hours are to be reduced to ten hours, and others 
who work ten are to be reduced to eight. A number of junction 
men are to have their wages increased 1s, weekly. 


A start has been made by the North-Eastern Railway 
Company with the electrification of the branch line between New- 
castle and South Shields, workmen having commenced operations 
at the Gateshead end of the high-level bridge in laying Barton 
limestone. This stone is a non-conductor, and is now laid through- 
out the Newcastle and Tynemouth branch to Monkseaton. 


Since the opening of the State fair at Indianapolis, 
on September 9th, the Indiana interurban lines have been hand 
ling an enormous traffic, and, although many of the roads that 
usually maintain an hourly service have been running cars every 
thirty minutes, the capacity of all the lines has been taxed. It is 
stated that only about 10 per cent. of the passengers going to the 
fair travel by steam trains. 


By the overturning of a tramcar in Birmingham 
on Tuesday last one passenger was killed and seventeen others 
were severely injured. The brakes, it is supposed, failed to act, 
and the car rnshed down Warstow Hill at a terrific rate. On reach- 
ing the curve at the bottom of the road it jumped the metals, and 
was hurled with great violence on its side. All the outside pas- 
sengers were thrown, and it was some time before they could be 
extricated. 


SHort ty before noon on Friday, September 27th, some 
wagons attached to a goods train travelling between Todmorden 
and Burnley on the Lancashire and Yorkshire Railway, broke loose. 
Running down a steep gradient they left the rails at Holme Sta- 
tion, crashed on to the platform, and demolished the offices. 
William Pym, the relief stationmaster, who was in bis office at the 
time, was killed on the spot. Extensive damage was doue, and 
the line was blocked for so:ne hours. 


TuREE thousand miles of new road have been built by 
the Canadian railways during the past year. One hundred 
thousand pounds worth of work is completed every month on 
the Grand Trunk Pacific Railway construction east of Winnipeg. 
The contraetors will be able to provide employment for 10,000 
men throughout the winter. The present pay-roll is about £3200 
a day. The towns of Edmonton and Strathcona wi!l shortly 
— an artificial gas plant, the gas to be manufactured from 
straw. 


_Tue South-Eastern and Chatham Railway has arranged 
with the French railway companies for a first-class lavatory car- 
riage with lits-salon accommodation to run daily from October Ist 
from Calais to Marseilles, Cannes, Nice, Monte Carlo, Mentone, 
and Ventimiglia in connection with the Dover boat train leaving 
Victoria and Holbornat 1la.m. There will also be run daily from 
Calais to Vienna and Trieste a through sleeping-car. This service 
leaves Charing Cross at 9a.m., and, on arrival in Brussels, the 
sleeping-car from Calais is attached to the Vienna and Trieste 
train-de-luxe. 


Aw accident by which a horse was killed occurred on 
the North-Eastern Railway near Wallsend on the 24th ult. The 
Tynemouth express electric train, which left Newcastle at 12.2, ran 
into a horse and cart which were crossing the line. The horse was 
hurled to one side and instantly killed, whilst the cart was thrown 
on to the up line, and the bags of cement with which it was loaded 
were scattered in all directions. The current was at once turned 
off by the signalman at the adjoining cabin. Although the front 
of the motor box of the train was smashed to pieces, the motorman 
escaped with a few cuts on his hand from the broken glass, 











NOTES AND MEMORANDA. 


In Cornwall experience shows that woven*wire screens 
- the stamps which crush tin ores are better than punched 
plates. 


Tue direct application of jets of dry steam to a gravel 
bank through the agency of driven pipes has been found to be an 
efficient method of thawing frozen gravel. 


Bacteria are short-lived upon metal coins, the metal 
having a certain antiseptic effect. The action of gold is less 
marked in this respect than other metals. The bacillus typhosus 
will live from five to seven days upon a gold piece, but dies in less 
than eighteen hours upon other metals. 


AccorpinG to the Engineering and Mining Journal, 
silicon and platinum give, by direct union, a silicide corresponding 
to the formula Si Pt. This compound, which can be obtained 
crystallised, has chemical properties somewhat like those of 
platinum, though more readily attacked by oxidising agents. 


In splicing a wire rope experience has shown that the 
efficiency of a splice depends on its length, the larger the rope the 
longer the splice required. In ordinary splicing of a fin. rope, the 
length of the splice should not be less than 20ft., for a lin. rope it 
— be 30ft., and for rope over lin. in diameter it should be 

ft. 


THE output of coal in Peru in 1906 was 79,900 tons, as 
against 75,300 tons in the previous year. The output of oil 
increased from 50,000 tons to 71,000 tons. Thegreater bulk of the 
coal was raised in the Cerro de Pasco district, The copper output 
showed an increase over the previous year, and amounted to 13,500 
tons, this figure including ingots, mattes, and mineral. 


In certain quarters, says the American Machinist, a 
question seems to have arisen about the use of the name ‘“‘ German 
silver,” and what alloy it really designates. Among certain users 
a doubt exists in regard to the true meaning of the term. Strictly 
speaking, German silver is an alloy of copper, nickel, and zinc that 
has a white colour. This meaning, however, 1s somewhat modified 
in the low-grade German silver, as the colour is greenish white. 


Tue Berlin correspondent of the Globe states that 
during the ensuing four months, that is, from now to January 15th, 
the German Army authorities intend to carry out an important 
series of experiments in wireless telegraphy at Metz and Strasburg, 
and at the six leading fortresses of Kiénigsberg, Thorn, Danzig, 
Posen, Cologne, and Mainz, One thousand reservists, who have 
served as military telegraphists, have been called up to work with 
those now serving with the army. 


Tue Agricultural College, Tokio, recently announced 
that it had discovered a method of making pulp from bamboo 
grass—sasa—for which the highest results are claimed. The bam- 
boo grass is very common in Japan, and has been put to little use. 
It is proposed to teach the method to the Japanese farmers, and, 
as it is hoped that pulp will be produced cheaply by it, both the 
farmer and the consumer should benefit. ‘Lhe matter is still under 
investigation, and no details are obtainable. 


A NEW apparatus for detinning tin scrap consists of a 
metallic U-shaped basket having perforated sides aud suspended 
in a tank containing an electrolyte. ‘lin scrap is charged continu- 
ously into one end of the basket, carried through it by a conveyor, 
and discharged on to another conveyor, which takes the detinned 
scrap to a washing tank. Cathode plates are suspended in the 
electrolyte, the other terminal of the electric circuit being con- 
nected to the U-shaped basket, so that the tin scrap constitutes a 
moving anode. 


Aw exhaustive monograph on the asbestos and man- 
ganese ore deposits of llocos Norte, by Mr. Warren D. Smith, is 
published in the Philippine Journal of Science (vol. xi., No. 3). 
The deposits occur in the northern portion of the island of Luzon, 
and are of considerable extent. The region is of special interesi 
from the varied character of the geology. More diverse features 
are exhibited than in most parts of the archipelago. The region 
is primarily one of metamorphism, and this metamorphism is 
regional rather than local. 


MEASUREMENTS were recently made with an alternating 
current and a very sensitive telephone of the resistance of solutions 
of salts of nickel, iron, copper, and other metals, these being con- 
tained in a vessel placed perpendicular to the lines of force. The 
field of 3000 Gauss was produced by a horseshoe electro-magnet, 
with square-ended pole pieces 16 mm. apart, and the electrolyte 
was kept at constaut temperature by means of boiling ether. A 
negative result was obtained, the change of resistance due to the 
magnetic field being less than ,}5 per cent.; with Bi, less than 
o's per cent, 


In a newly patented wood-distilling apparatus the 
wood, contained in a crate, is lowered into a vertical retort set in 
a furnace, and the top of the latter is closed. Steam is passed 
through a ‘‘fire-screen” around the retort, and becomes super- 
heated ; it is then admitted into the upper part of the retort 
through a number of nozzles. The steam, along with the products 
of distillation, escapes from the bottom of the retort through a 
pipe. The crate is divided into upper and lower compartments by 
a slatted partition, under which troughs are arranged to convey 
the products of distillation from the upper half of the crate on to 
the inclined bottom of the retort. 


A NEW auton atic continuous ore-feeding reverbera- 
tory furnace consist: of a fire-box and a hearth-chamber, whose 
angular side walls converge and meet in a point at the front end 
of the hearth. At this point, and on a tevel with the floor of the 
hearth, is provided a tap-hole for matte through the front wall of 
the furnace ; at the back end of the hearth, and a little above the 
floor level, are placed tap-holes for the slag, on both sides of the 
tire-box. In the side walls of the furnace is placed a number of 
ore shoots terminating close to the floor of the hearth, and arranged 
so as to deliver ore continuously at both sides of the front end of 
the furnace as fast as the ore melts on the hearth of the latter. 


In the Revue Scientifique for August 31st, Dr. C. Féry 
gives a short illustrated account of the new methods of determin- 
ing high temperatures in industrial operations. For temperatures 
up to 700 deg. Cent. he recommends a thermo-electric couple of 
iron-constantan, from that to 1300 deg. Cent. one of platinum and 
its alloys, in each case in combination with a self-registering 
arrangement. Where the thermo-couple would be injured if 
brought into direct contact with the source of heat, he advocates 
the use of his own pyrometer, in which the radiation from the 
source is concentra by a concave mirror on to the thermo- 
junction, For sources of small dimensions at temperatures above 
900 deg. Cent., optical pyrometers, ¢.g., Wanner’s, are the most 
useful. 





Ir has been found that for maximum efficiency in a 
steam turbine it is requisite that the thickness of the elementary 
streams should, in the successive stages of progress through a 
multiple-effect turbine, vary approximately with the radius of 
curvature of the absolute path of the stream ; so that with a radius 
of curvature of the absolute path of the stream becoming greater, 
the thickness may be increased by the employment of fewer vanes, 
or for a continuous thickuess of stream by a constant space-interval 
or pitch of vanes, then a uniform radius of curvature of absolute 
path should be maintained by the use of vanes of diminishing radius 
of curvature. This action has been geometrically demonstrated, 
and a diagrammatic illustration given of the forms of stator and 
rotor vanes adopted, 











MISCELLANEA. 


Tue legislature of Michigan has repealed the law 
which limited the land holdings of mining companies to 50,000 
acres. 


A new blast furnace and rolling mill plant is to be 
established by the Nadrager Eisen Iudustrie Gesellschaft, at 
Kasincz, Austria. 


THE total production of all kinds of pig iron in Canada 
in the first half «f 1907 was 279,100 gross tons, as compared with 
282,010 tons in the corresponding time last year. 


To the end of August last only 94,918 tons of steel 
rails had this year been exported from Belgium, as compared with 
108,044 tons in the corresponding eight months of 1906. 


A MEETING of the Joint Committee of the iron and 
steel workers mechanics and others under the sliding-scale 
arrangement was held at Abergavenny, with the result that wages 
were to be advanced 1# per cent. from October Ist. 


THe Luxemburg Mining Works and the Saarbriick 
Ironworks Company have acquired a minette ore concession in 
French Lorraine. ‘This concession was originally granted by the 
State to the Chiers Company, of Longwy, which some time ago 
joined the Ougrée-Marihaye group. 


A report from Wilhelmshaven states that, while some- 
ammunition was being handled at the artillery depét after eight 
o’clock on Saturday morning, September 21st, some 15cm. shrapnel 
shells exploded, killing five workmen, and severely wounding 
two other workmen and two women. 


THE production of pig iron in Belgium during the 
eight months ending with August last comprised 732,470 tons of 
Bessemer and basic, 151,030 tons of forge pig, and 67,140 tons 
of foundry pig, a total of 950,640 tons, which contrasts with only 
937,490 tons in the corresponding period of 1906. 


Ir is reported that a gold coinage law is being drafted 
for Siam, and that the measure may become law within the year. 
It is under this law that it is proposed to reintroduce the stang— 
a copper coin this time, not nickel as before. Matters have not 
developed sufficiently far yet, however, for orders to be given for 
the manufacture of the coins. 


A TOWER, 80ft. in height, built of the tetrahedral cells 
which he invented to secure great strength and lightness in the 
construction of kites, has been erected by Dr. A. Graham Bell on 
his estate at Benin Breagh, N.S. The engineer was Mr. F. W. 
Baldwin, of Toronto, who stated at the opening ceremony that the 
tower weighs less than five tons, and will carry a weight of 
50,000 Ib. 


An English syndicate has offered, it is said, to purchase 
the copper mining concessions in Greenland which were granted 
by the Danish Government to Herr Berunburg, a local merchant. 
Negotiations have been in progress for some time, and engineers 
have already inspected the mines. Their reports are the basis of 
the syndicate’s offer. The syndicate is said to be prepared to 
develop the mines on an extensive scale. 


Ir is stated that the Imperial Stee] Works, near 
Shimonoseki, Japan, are about to submit their Siemens mild steel 
to a series of tests before Lloyds’ surveyor at Nagasaki. The 
object is to have their name added to the list of approved firms 
which make steel to be used in the construction of ship and boiler 
materials for vessels classed as Lloyds. At the present time most: 
of the structural steel used in shipbuilding in Japan comes from 
Great Britain, 


OFFICIAL statistics indicate that the strikes and lock- 
outs concluded in Germany in 1906 were, taken together, more 
numerous than those of the preceding year. The strikes were 
3328, compared with 2403, and the lock-outs 254, compared with 
298, the increase in the number of both, taken together, being 
36-5 per cent. The figures have shown a steady annual expansion 
during the last five years. 


A Locat Government Board inquiry was held at Wing 
on September 30th, by R. H. Bicknell, Esq., M. Inst. C.E., into 
the application of the Wing Rural District Council for sanction to 
borrow £4600 for a water supply scheme for the parish of Wing. 
A borehole has already been sunk, and an ample supply of good 
water found. The scheme comprises the sinking of well, erection 
of engine house, and construction of airators, filters, and service 
reservoirs, and the laying of about five miles of mains. There was 
no opposition to the application. 


THE Admiralty have, it is understood, abandoned the 
idea of abolishing the naval warrant officer carpenter. With the 
present costly ships the advice and aid of this officer must be in- 
valuable to the captain, and of great assistance to the engineer 
when such accidents occur as have recently befallen the Common- 
wealth and the Dominion. No warrant artificer with a smattering 
of ship constructive knowledge could adequately fill the present 
carpenter’s place on such an occasion, and while there are car- 
penters it is necessary that the shipwright class from which they 
are drawn should be well trained and thoroughly experienced. 


Tue first of the floating stages for use at the Keyham 
extension, which are being built at Pembroke Dockyard, were not 
required, according to original arrangement, to be delivered until 
November, out as several of them have been completed, the 
Captain-Superintendent has decided to despatch them forthwith. 
A number of the stages, or “‘ fenders,” as they are called, are com- 
paratively small, and could be stowed in the hold of the store 
transport Industry, or any similar vessel, but the authorities are 
understood to have decided to tow the first of them to Devonport, 
and the tug Alligator will leave with two lengthy ones during the 
week, 





Tue Reading engineer’s gross estimate for the new 
scheme for dealing with the drainage of Hungerford is £12,059 19s. 
This is an increase of £1333 12s. 6d. over the last scheme, known 
as the Strongrove Hill site, the estimate for which was 
£10,726 16s. 6d. The present scheme, which is for purification 
by bacteria beds entirely, has a much larger area than would have 
been required under the earlier scheme. In the present scheme 
it is necessary to run for a considerable distance underneath the 
Great Western private road and yard, and the engineer has, there- 
fore, included a sum for possible payment to the company under 
the heading of ‘‘ Great Western casement.” 


Art the Birmingham Engineering Company’s works a 
heavy maindriving belt broke on September 30th. This belt had pre- 
viously shown no signs of giving out, and the breakage took place 
without any warning. After rupture, the belt proceeded to wrap 
itself round the shafting, and at the same time also to encircle the 
main driving pulley of the shop engine, with the inevitable result 
of causing an abrupt stoppage of the line shaft, accompanied by 
considerable derangement of its normal position. The shaft was 
twisted about in a quite extraordinary manner, and one of the 
massive cross beams carrying the shafting was torn from its posi- 
tion in the walls of the building. Under the circumstances it has 
been necessary to close a portion of the works for a short time, but 
it is hoped that the damage will be repaired in a week or ten days. 
Happily, the accident was unattended with any personal injury, 
although the shop was in full swing at the time, and the damage to 
the engine itself is, by great g' fortune, not of a very serious 
nature, the principal harm having been to the line shafting and its 
supports, 
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or insertion in this column, must in all cases be accompanied by a large 
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that answers received by us may be forwarded to their destination. No 
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REPLIES. 
R G. M. (Cambridge).—See Jamieson’s books on the first two subjects 
named, and Unwin's new book on “‘ Hydraulics.” 


H. H.—We never enter into contracts of the kind suggested. Your best 
plan wiil be to put the matter in the hands of a goud patent agent. 
E. H.—Experiments with guns using otber propel'ants than explosives 


have never been sufficiently promising for tbe matter to be carried fer. 
The hydraulic gun shared the common fate of similar inventions. 

PerrLexep.— Nothing can replace the training in actual manufacturing 
works, and the Whit worth Scholarship was certainly founded with the 
belief that all who tried for it would have a full training. Three years 
in the shops at different classes of work is none too much. You will 
probably find good workshop experience of greater value than any 
degree. 


INQUIRIES. 
MACHINERY FOR DRYING FISH. 
Sin, -Can any of you readers tell me where I can obtain machinery fo™ 
drying fish? B. H. 
October Ist. 





BEASLEY’'S GAS CALORIMETER. 
Sin.--Can any of your readers tell me who are the agents for Beasley's 
patented recording yas calorimeter, and what is their address ? 
October 2nd. H. L. 





COCOANUT FIBRE MACHINERY. 
_ Sir,—Can any of your readers give me the names and addresses of any 
firms in the United Kingdom which make machinery for the treatment 
of cocoanut and other fibre for converting them into ropes, mats, &c.? 
October Ist. N.T.A 








MEETINGS NEXT WEBK. 





Society oF ENGINEERS.—Monday, October 7th, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Ordinary meeting. Paper, 
‘Liquid Fuels for Internal Combustion Engines,” by Mr. Robert W. A. 
Brewer. 

MANCHESTER GEOLOGICAL AND MininG Socirty.—Tuesday, October 8th, 
at 4 p.m., at 5, John Dalton-street, Manchester. Annual meeting. 
pe sae: “— Percussion and Time in Colliery Explosions,” by Mr. James 
Ash worth. 
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Labour on Railways. 


Ar the present moment the publication of the 
annual report of the Board of Trade on the working 
of the Railways Regulation Act is peculiarly oppor- 
tune, dealing, as it does, with one of the matters 
concerning which the railway world is agitated. 
The report gives in some detail an account of the 
proceedings which the railway department of the 
Board of Trade has taken in investigating com- 
plaints made concerning the number of hours 
worked and the way in which they are spent, by 
men who feel that they have a grievance. The 
Board of Trade is empowered to inquire into all 
cases of the kind, and to make such orders as may 
seem proper. The Board communicates with rail- 
way companies upon the subject of the hours of 
labour of their servants, without in general making 
known the source of the representation upon which 
its action is founded. It is pleasant to add that 
‘the Board has no reason to think that railway 
companies would visit displeasure upon servants 
who make representations to the Department, but 
the men are held to be entitled to an assurance that 
communications addressed to the Board will be 
treated as confidential, unless they are willing that 
the origin of their representations should be 
disclosed.” 

It is not easy to arrive at the total number of 
guards, drivers and firemen with whom the report 
deals. Possibly we shall not be far wrong if we 
take it at about 100,000. Then there are plate- 
layers, gatemen, signalmen, &c. The Railways 
Regulation Act was passed in 1893, and, during 
the fourteen years that it has been in force only 
874 complaints have reached the Board. This is an 
average of only 62-4 per year, quite a minute per- 
centage of the number of men employed. Par- 
ticulars are given of the hours worked on all the 
principal railway lines, and there is no reason to 
doubt that Lieut.-Col. Druitt has taken great pains 
to get at the facts by personally interviewing 
the men affected. It must be understood that 
there are at least three detinite influences at. work. 
The men may object to long hours ; the Board of 
Trade object in the interest of the public 
without regard to the wishes of the companies 
or of their servants; and the railway companies 
object because overtime is expensive and the 





efficiency of the men is reduced by fatigue. 
The regulation of working hours on railways 
is much more complex than appears on the 
surface. [t is, for example, very easy to say that a 
driver and fireman must not work more than ten 
hours on end. If, however, when the time has 
expired, they find themselves in the country, far 
from any station, it is evident that they must remain 
on the footplate at work. Again, when we come 
to reckon up “hours employed,’ we have to con- 
sider what the words mean, For example, the 
standard number of hours per week is sixty. Col. 
Druitt investigated twenty-five cases on the Mid- 
land Ratlway, including nineteen cases of the 
longest periods known. Of these twenty-five turns, 
the average length was 17 hours 20 minutes ; but the 
time spent travelling home after relief averaged 
2 hours 54 minutes, and the actual time in charge 
of the train 14 hours 26 minutes. Col. Druitt 
points out further that an examination of the 
guards’ journals will show that a large proportion of 
the time “in charge’’ was occupied by standing 
either at signals or behind other trains. These 
stoppages vary from a few minutes to as much as 
5 hours 55 minutes. During such periods of wait- 
ing the duties of the men consist in protecting the 
rear of their trains, if no train is standing behind 
them, in going to the signal-box if need be, 
and in general supervision of their trains. Such 
delays must be tedious and irksome, but the 
strain on the men’s attention and faculties 
must be considerably less than when trains 
are travelling or shunting work is going on. 
Indeed, there is no particular reason why a part of 
the time should not be spent in sleep. It must be 
kept carefully in mind that all these cases refer to 
mineral, goods, and “ pick-up” goods trains. They 
have nothing to do with passenger traflic. Taking 
drivers and firemen, the longest case, 19 hours 
20 minutes, may be regarded as typical. Of this 
4 hours and 45 minutes were expended in waiting 
and travelling after relief; in working the train 
only 6 hours and 5 minutes, and in standing in 
sidings, &c.,8 hours 20 minutes. Of thirty-three 
cases investigated the excessive hours were due in 
three cases to what may be termed exceptional 
causes, such as relaying, single-line working, <c. ; 
in two cases—partly—also to an exceptional cause 
—foggy weather; in twenty-eight cases mainly to 
congestion of traffic and failure to supply relief. 

It would occupy more space than we can spare to 
explain in detail all the reasons that lead to the 
prolongation of working hours. Mainly it is due to 
the want of punctuality in the running of goods and 
mineral trains, and that is brought about by causes 
over which the companies really appear to have no 
control, The men are expected to telegraph when 
they want relief, but it is not always easy to supply 
it. Thus there may be no passenger trains running 
at night to convey the relief; or an error may be 
made by the train men, and they may arrive and 
pass the station at which the relief should be before 
it has arrived, or not get there until hours after- 
wards. All things considered, it seems remarkable 
that the number of complaints should be so small ; 
and Colonel Druitt is prompt to admit that the rail- 
way companies appear to leave no effort untried to 
keep down hours to sixty a week. Furthermore, it 
must not be forgotten that the men are by no means 
unanimous in their desire to avoid long hours and 
overtime pay. Thus we are told that they do not 
object greatly to spending a considerable time in 
travelling home after relief, and prefer thereby 
to increase their time on duty and to diminish their 
actual hours of rest rather than lodge out. Lodging- 
money is always allowed. 

Still confining our attention to the Midland Rail- 
way, for what is true of it is in the main true of all 
the other railways, we find that last year most of the 
trouble was due to the development of trade, par- 
ticularly in coal and iron. The root cause of the 
excessive hours was the delays to goods and 
mineral trains. The booked timings were com- 
pletely disorganised by the trains being held up, 
and forced to stand at long intervals, one behind 
another on running goods lines. Cases of exces- 
sive hours would have been of rare occurrence if 
the trains had been able to work to the timings. 
The blocks and stoppages were caused mainly 
by the congested state of the various marshalling 
yards, sorting depéts, and reception sidings. Coal 
depdts such as Toton, Clay Cross (Avenue), Winco- 
bank and Carlton were not able to deal quickly 
enough with the traffic poured into them. Fogs 
played their pernicious part. During the first 
three months of 1907 the wages of fogmen were 
three times as great as they were during the first 
three months of 1906. The mineral traffic to sea 
ports, eg., Hull, was so great, and the con- 
sumption by the large iron and steel manufacturers 
of Sheffield so exceptional, that the consumers 
were not able to take over traffic handed to them. 
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The late arrival of steamships, and the consequent 
inability of other railway companies to receive 
traftic that had been ordered, blocked the depéts and 
reception lines, and often necessitated the conver- 
sion of running goods lines into sidings. 

It is by no means easy to suggest an efficient and 
satisfactory remedy. The provision of‘more men 
can have little effect. If a man lives, let us say, in 
Rugby, and getting off the footplate at Chalk Farm 
after a ten hours’ day, insists on returning to 
Rugby the same night, . adds, say, three hours to 
his working day, for which he is paid at ordinary 
rates. But it seems scarcely fair to call this a 
working day of thirteen hours. The men apparently 
understand the position quite well, and appreciate 
the difficulty of introducing improvements. So far 
as can be gathered, they would, in the main, be 
content if they were allowed a clearjten hours off 
duty between any two terms on duty. The com- 
panies seem to be just as anxious to give this time 
as the men are to take it. Of Colonel Druitt’s 
absolute impartiality there can be no doubt. The 
story he has to tell should be carefully mastered by 
everyone who is interested in disputes between 
railway companies and their men, because it is only 
from documents of the kind that the accurate in- 
formation can be obtained which is essential to the 
formation of a sound opinion about the questions 
discussed. 


The Lusitania. 


DIsAPPOINTMENT is the chief feeling, it must not 
be disguised, at the initial performance on the first 
complete voyage of the Lusitania; the vessel was 
discussed so much in conversation, and public atten- 
tion was concentrated to so great an extent on the 
recovery of the Blue Ribbon of the Atlantic, that her 
failure to achieve great things on her first trip is re- 
gretted. But patience must be practised, and the 
first two or three voyages must be looked upon as 
an extended trial trip, during which sailors and engi- 
neers are learning carefully the capability of the 
vessel. It speaks much for the confidence in the 
design that a new construction of such size should be 
placed at once on the station assured of feeling its 
way while at actual work. Besides, there is the 
Admiralty subsidy to be earned, under stringent 
onerous conditions, and this is not likely to be 
thrown away and lost. 

The circumstances were not quite favourable 
for a quick passage; the calm fine weather brings 
the concomitant of fog, dreaded now by the sailor 
on a large ship more than the fiercest storm. 
A few hours’ delay by fog at the start cannot be 
made up at sea, as on a railway run; and now with 
an estimated allowance of time of 110 to 120 
chronometer hours, reduced on the westward pass- 
age to 105 to 115 sun hours by longitude allowance 
of running before the sun, the duration of the 
voyage must be estimated in the number of tides, 
and the Atlantic passage has become tidal, asin the 
days of not so long ago across the Channel, before the 
improvement of the harbour bar by dredging. Pro- 
vided with the reports of the Tidal Establishment 
of the Port of New York and over the bar at Sandy 
Hook, it should be possible to the inquiring 
passenger to tell at a glance, on leaving Queens- 
town, the duration of the voyage by the tide it is 
possible to catch, and to see the chance vanish of 
making a record passage with every hour of fog 
encountered. No attempt is likely to be made at 
the outset and in the middle of a voyage to run at 
extra speed to make up lost time, for fear the chief 
engineer should catch coal fever, at seeing his fuel 
disappear at an alarming rate into the devouring 
element; but with plenty of coal in hand for the 
last day, it is worth while, if only to please the 
passengers, to make a spurt to catch the tide, 
giving an exhibition of speed such as is reported 
vaguely of the Mauretania in the four days’ trial in 
the North Sea. Some such display was given by 
the Lusitania to console disappointment in the run 
from Queenstown to Liverpool in a little over nine 
hours, at 25 knots. But 25 knots an hour or even 
25 knots a nine hours, that is, lasting for nine hours, 
proves very little of steamship capability over the 
Atlantic passage ; it is 25 knots for a hundred and 
twenty hours which is required, and this requisite en- 
durance is what throws such a strain on the design, 
and necessitates the enormous size we see, in order 
that the vessel should be able to carry sufficient fuel. 
“From Cherbourg to the mouth of the Weser at 
25 knots ’’ was to be seen once, chalked on a black- 
board at the head of the saloon stairs of the Kaiser 
Wilhelm II. A fog had been encountered on leav- 
ing New York, causing ten hours’ delay, and so an 
extra amount of coal was unexpended, which could 
be utilised to give a display to the passengers, and 
perhaps balance against their provisions by catching 
a tide and landing them twelve hours earlier. 

The Lusitania must be considered as running the 


trial trip for the Mauretania as well as for herself, the 
vessels being practically identical; and so the 
Mauretania will have this additional experience in 
her favour when she starts shortly on a first voy- 
age; this is in addition to the confidence gained 
in the four days’ trial in the North Sea, of which 
we shall no doubt hear the details in due time. 
The question is always being asked, “ How can 
such a large vessel pay? costing over a million 
to build, and burning 6000 tons of coal on a 
voyage.” The answer is very simple. The cost of 
coal per ton-mile is the same in all steamers, large 
and small, but the big steamer has the quickest 
turnover, making more passages in the year ; pro- 
bably twelve to fourteen there and back in the 
Lusitania and Mauretania. 

Twenty years ago the City of Paris and New 
York were the xe plus wltra steamers, about 560ft. 
long and 13,000 tons displacement, with about 
18,000 h.p. for 20 knots across the Atlantic. Argu- 
ing on Froude’s law of mechanical similitude, it 
was pointed out in these columns, in January, 1890, 
that a 24-knot Atlantic vessel would require to be 
800ft. long, 90ft. in beam, 40,000 tons displacement 
at a draught of over 30ft., and 65,000 horse power, 
with the coal supply one-sixth of the tonnage. The 
calculation was ridiculed at the time by the nautical 
expert; but now, with the advantage of twenty 
years’ improvement in naval architecture and steam 
machinery, including the great application of the 
Parsons turbine, we ask, ‘How do these figures 
differ from the Lusitania ?” 


The Results of Industrial Strikes. 


THE lessons of the almost immediate past in 
regard to industrial strikes are soon forgotten in 
labour circles of the present day. If this were not 
the case, there would be less disposition to cease 
work, or threaten to do so, because of the refusal of 
employers for one reason or another to accede to 
the requests put forward from time to time either 
for increased wages, shorter working hours, or for 
a change in the particular class of workers allo- 
cated to perform a certain kind of work. What 
does the past experience of comparatively recent 
times prove? It demonstrates, in the first place, 
that cases of dispute between employers and work- 
men, which are almost invariably brought about by 
the action of the latter, are more frequent in a 
period of improving trade and of increasing em- 
ployment. But the most important point proved 


by recent records is contained in an exceedingly 
brief sentence embodied in the report of the 
Labour Department of the Board of Trade on 
strikes and lockouts in the United Kingdom in 


1905. The report states—and it is well to empha- 
sise the observation both from the standpoint of 
employers and workmen that “the results of the 
disputes of the year were, on the whole, in favour 
of the employers.” Although a final statistical re- 
port has not yet been published on the subject for 
1906, there is little doubt from the course of the 
disputes in that year that it will be found to con- 
tain a similar statement, or suggest a similar 
conclusion, when it actually makes its appearance. 
Preliminary returns are, however, already on tbe 
records of the Labour Department for 1906, and 
these show a considerable augmentation in the 
amount of industrial disturbance as compared with 
other recent years. The total number of workers 
affected by the disputes in 1906 exceeded 215,000, 
or more than twice the number concerned in either 
of the two preceding years. The aggregate dura- 
tion of all the disputes amounted to 2,989,000 
working days, of which no less than 1,100,000 days 
represented loss to the metal, engineering and ship- 
building trades. This loss was principally due to 
the disputes in the shipbuilding industry on the 
Clyde and the Tees, involving over 20,000 workers. 
Yet the defeat of the workers’ application for an 
increase in wages on that occasion, that is to say, in 
a period of less than a year, seems to have been 
speedily forgotten. 

The experience gained in connection with indus- 
trial strife in the United States and in Germany is 
very much the same as in the United Kingdom, 
although the conditions prevailing in either of the 
two former countries are not strictly comparable 
with those existing in the latter kingdom. In the 
United States the existence of a cosmopolitan army 
of industrial workers and of a disorderly element of 
natives has introduced conditions which would not 
be tolerated in any other civilised country, and the 
strikes there are consequently conducted in a 
riotous manner, with bitterness and on a larger 
scale than in any other country. Yet what is the 
position in the United States? Organised labour, 
according to a recent official report, was responsible 
for 69 per cent. of all the strikes reported in the 
twenty-five years ended with 1905, and for 79°69 





per cent. of all the persons involved. A total of 
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47°94 per cent. of the number of strikes resulted in 
favour of the men, who were also partly syo. 
cessful in cases representing 15-28 per cent. These 
figures leave 36°78 per cent. to the advantage of the 
employers, apart from their share in the percentage 
of those disputes in which the men were not whol] 
successful in securing the concession of their demands, 
On the other hand, the employers were victorious in 
57:2 per cent. of the lock-outs, and they were also 
partly successful in a further 10-71 per cent. of the 
total number. It is, however, impossible to draw final 
conclusions from these figures, because they leave 
out of consideration the number of workers atiected 
by the strikes and lock-outs and the aggregate logs 
of working days or the monetary equivalent. A 
similar observation applies to the position of atfairs 
in Germany, where the results of strikes would 
appear to be even less favourable to the workers 
than in the United Kingdom or the United States, 
when regarded from the numerical point of view, 
According to the official figures published in the 
Statistek des Deutschen Reichs, no less than 350,000 
workers went on strike, or were locked out, in 1906, 
the demands put forward being mostly for higher 
wages or a reduction in the working hours. These 
disputes were decided to the extent of 36 per cent. 
in favour of the employers, as compared with 17-90 
per cent. which were won by the workers, whilst 
the remaining 46°10 per cent. were either unde. 
cided or were, as it is stated, concluded with partial 
success on both sides. 

It is impossible to attach considerable importance 
to figures giving percentages of gains and losses in 
individual disputes in the case of either employers 
or workmen, without the knowledge of the number 
of workers involved, and the duration of the dis- 
putes. If it were possible to show the approximate 
amount of wages lost through strikes in a year, or 
the average for a series of years, and to set this 
sum against the gains in wages in the same periods, 
we should be able to strike a balance which would 
reveal some interesting figures, but any such com- 
parison is apparently entirely incapable of being 
made. On the other hand, the employers must of 
necessity incur a heavy loss by the stoppage of 
business during the absence of the workers, but a 
single loss is preferable to the acceptance of Jabour 
proposals which are not warranted by the condition 
of trade, which would place an increased expendi- 
ture permanently upon employers, or which would 
tend to the renewal of friction in the working of 
various departments. The lessons taught by the 
great strike of engineering workers ten years ago 
have not been overlooked by employers, and having 
regard to the tendency of recent legislation to 
impose fresh financial burdens upon employers, the 
prospect of further charges of a similar kind in the 
near future, and the tendency of wages in general 
to advance, there is little doubt that it will be 
necessary to offer increased resistance to labour 
demands, if the present trade of the country is to 
be maintained in the presence of expanding foreign 
competition. The history of the past ten or twenty 
years has shown the value of organisation also to 
employers, and with their own individual know- 
ledge, and the records of the Labour Department 
of the Board of Trade before them, they should be 
able to look to the future with confidence. 


Discipline on Railways. 


THERE is one point in connection with the 
demand of the A.S.R.S. to be recognised that does 
not appear to have been dealt with, and that is 
the effect recognition would have on the discipline 
of the men. British railway men are admired, and 
their smartness and civility are favourably com- 
mented on by travellers from all parts of the 
world. The comparative freedom from accident 
that we enjoy is also put down, by those who look 
into the question, to the care with which all opera- 
tions are performed, and these cautious movements 
are due, it is considered—and considered rightly— 
to the training of the men, their fairly long appren- 
ticeship before promotion, and, above all, to their 
inherent respect for law and order. Eloquent 
public testimony has recently been borne in America 
to the training of oursignalmen. In Tur ENGINEER 
of June 28th last, in a notice on “ Railway Safety 
Appliances in America,” reference was made to the 
report that the Interstate Commerce Commission 
made to the United States Senate on the subject of 
the block system. in this it was observed: “ The 
facts of the accident records justify a strong pre- 
sumption that American signalmen are not so care- 
fully selected nor so well trained as those in 
England. The average signalman in America is 
young, and has had probably from six months to 
two years’ instruction—not systematic training— 
under another signalman whose superiority to the 
student is due entirely to what he has learned by 





experience, and not at all to methodical and 





es ef erm mm ete = Fe 


Se eee 


Oct. 4, 1907 


THE ENGINEER 


345 





= 





enero 
authoritative instruction. The average block 
signalman in England, on the contrary, has served 
ag such from five to twenty-five years, and has been 
through a long course in & signal cabin as booking 
boy or assistant before being entrusted with the full 
charge of the block signals. This difference in the 
ersonnel of the signalmen of the two countries 
undoubtedly explains in large measure the nearer 
approach to perfection of the block signal service 
in Eogland.” But not only may this praise be 

iven to the training of our signalmen, but to that 
of the en-inemen and guards. Unfortunately, the 
general public kaow nothing of this, and are unable 
to appreciate the point, but rail way officers could bear 
ample testimony to the fact. Those of the public 
who have the opportunity, and are sufficiently 
interested, to study the evidence given at the Board 
of Trade inquiries into accidents cannot fail to 
have been impressed by the promptness with which 
railway men act in case of accident—the guard 
to protect the rear of his train, the fireman to ba 
sent forward to protect the opposite line, and the 
signalman to send the “obstruction danger’ block 
signal. What a contrast all this is to what is done 
in America! Let any of the accident bulletins of 
the Interstate Commerce Commission be studied 
and see the causes assigned—not by the Commis- 
sion, be it noted, but by the railway companies 
themselves. Take the report for the quarter ending 
December 31st last, and note the reason assigaed 
for any of the thirty serious collisions —collisions 
that caused 144 deaths and injuries to 564 persons. 
In nearly every case some servant was at fault. 
Such items as these are met with : —‘‘ Engineman 
approached station in fog with speed not under 
proper control.” ‘ Hogineman appears to have 
taken chances.”’ ‘‘ Signalman—in service eight days 
gave false clear block signal ; flagman failed to go 
back, although instructed by locomotive whistle to do 
so.” “Freight train, without engine, left standing on 
grade with no hand breaks set; ran back down grade.” 
But, it may be asked, what have these sins of 
omission and commission on American railways to 
do with the present crisis? The answer is, that 
they have a great deal to do with it. One of the 
principal reasons for the terrible disasters on 
American railways—of which there have been 
three within the last fortnight—is that want of care 
that is to be observed in the causes assigned in the 
sxamples just given. This is partly due to the 
difficult task of supervision owing to the great area 
to be covered, partly to the characteristic nature of 
Americans to take chances, but principally to the 
practical impossibility of disciplining men. The 
companies themselves admit this. Directly they 
punish a man his case is submitted to his brother- 
hood, who start making trouble for the company, 
and threaten all sorts of penalties which will 
lead to a disorganisation of traffic. Labour, and 
experienced labour in particular, is in such demand 
that the companies are forced to submit. If they 
show signs of fight a favourite course of the 
brotherhood is to send word to Wall-street 
that there is likely to be trouble on a certain line, 
and then the financial houses, who are a power in 
America unknown here, soon make the company 
give way. 

It behoves us, then, for the sake of those who 
travel as well as for our continued good name in this 
matter, that we should do nothing that would im- 
peril the present splendid discipline that pervades 
the rank and file of our railways. This high state is 
only excelled by the Army and Navy, and only 
equalled by the police and fire brigades. It, how- 
ever, stands to reason that immediately an outsider 
is permitted by the companies to act as inter- 
mediary, the present foundations on which rest the 
relations between railway men and their masters 
will be jeopardised. It is true that the conditions 
here are different from what they are in America, and 
that it is not likely that Labour will exercise such 
influences over British roads, but are there not 
lessons to be learned from the terrible state to which 
the lack of discipline has brought the safety of 
American railways ? 








THE IRON AND STEEL INSTITUTE. 
No. I. 


Tae autumn meeting of the Iron and Steel Institute 
wes held in Vienna during the week commencing 
September 23rd at the house of the Oesterreichische 
Tngenieur und Architekten Verein, under the presidency 
of Sir Hugh Bell. British members were present in 
large numbers, and most of them travelled together in a 
special train from Calais vid Switzerland and the Arlberg 
line, taking the journey in a somewhat leisurely fashion, 
with halts for three nights at Gurich and Innsbriick, 
arriving at Vienna on the evening of Saturday, Sep- 
tember 21st. On the Sunday preceding the commence- 
tment of the meeting some of the members took advantage 
of the opportunity most obligingly afforded by the head 
of the mineralogical department of the Imperial Natural 





History Museum, Dr. Berwerth, of making a somewhat | low in silicon, which is converted into steel in a large open- 


thorough examination of the meteoric iron collection, 
where the more important and interesting examples, and 
those of the systematic collection, were explained in the 
fullest detail by Dr. Berwerth in a demonstration extend- 
ing over the whole period that the museum was open to 
the public, and for some time after its close. 

The business on Monday morning commenced with an 
address of welcome from the Reception Committee, an 
unusually large and influential body headed by his 
Imperial Highness the Archduke Friedrich, and including 
representatives of the Imperial Government, the Muni- 
cipality of Vienna, the heads of the principal ironworks 
in Austria, and members of the metallurgical faculties of 
the mining and technical schools and the University. 

The President of the Executive Committee, Mr. 
William Kestranek, the general manager of the Prague 
[ron Company, the first speaker, expressed the satisfac- 
tion of his colleagues at meeting the members in the 
same room where they had assembled twenty-five years 
ago, and they desired to furnish every opportunity for the 
investigation of their works, which, although not laid out 
for colossal output on the Transatlantic scale, embodied 
the latest technical improvements for economic produc- 
tion. He was followed by Dr. Josef Firt, the Minister 
of Agriculture, in whose department mines and mine- 
rals are included; by Dr. Neumayer, the Vice-Bur- 
germeister, who regretted the unfortunate absence 
of the Ober-Burgermeister, Dr. Lueger, who was 
not completely recovered from a long and severe illness, 
and recalled with pleasure the visit of the members to 
the Rathhaus in 1882, and renewed the invitation for the 
following day; and lastly by Dr. Klaudy, President of the 
Austrian Institute of Engineers and Architects, who 
offered in addition the use of the Scientific Club in the 
same building to the members. With the exception of 
Mr. Kestranek, who spoke in English, these speeches were 
delivered in German, and an abstract of them in English 
was then given to the members by the Secretary. After- 
wards Sir Hugh Bell expressed the thanks of the meeting 
in an extremely appropriate German address, which was 
received with great enthusiasm, and the general business 
then began. An interesting announcement was made by 
the President that he had been presented with a copy 
of the members’ bronze badge in gold. 

The first paper, by Mr. William Kestranek, on the 
“‘ Development of the Austrian Iron Industry during the 
last Twenty-five Years,” was a review mainly from the 
statistical and economic side of the progress made since 
1882 in the different parts of the Empire. Comparing the 
production of the world at the two periods, taking pig iron as 
the most convenient factor, the total make had about tripled 
in a quarter of a century, having increased from 21 to 61} 
million tons, and the first place, formerly held by the 
the United Kingdom, had been taken by the United 
States, with America in the second place. Austria- 
Hungary, which formerly occupied the sixth place with 
600,000 tons, still occupied the same relative position 
with 1,900,000 tons, the three-fold increase being exactly 
similar to that of the total make of the world. No very 
large increase of make was to be expected in future, as, 
although there were large and valuable deposits of iron 
ores still comparatively undeveloped, the want of good 
coking coal in sufficient quantity necessarily limited the 
indefinite extension of the output. Of late years a 
strongly protective régime had been adopted in the 
Empire, Customs duties being charged at rates varying 
from 12s. per ton on pig iron to 75s. on heavy plates, with 
the result that the import of foreign iron had entirely 
ceased, and the demand for all mechanical purposes, rail- 
way, shipbuilding, and naval and military requirements, 
was entirely met by the home product. Considerable 
advantage had been obtained by the closing of numerous 
small and antiquated works consequent upon the consoli- 
dation of the older enterprises into larger and more 
powerful units, and the present works were laid out to 
produce in the most economical manner upon the scale 
required by the country by the use of the most improved 
appliances, such as gas engines, electric rolling mills, and 
accessory appliances, as would be seen by the visiting 
members during the excursions. While the prospects of 
supply were sufficient for immediate wants, the constantly 
increasing demands for iron were such that it might be 
anticipated that possibly before the next quarter of a 
century had run its course the importation of foreign iron 
would be necessary to supplement the domestic supply. 


This paper raised many points of great interest, and an 
animated discussion might have been anticipated, but the 
President interposed by pointing out that by the funda- 
mental article of the constitution of the Institute economic 
and commercial questions were entirely excluded, so that 
no discussion was possible. The second paper on the 
list, by Professor H. Bauerman, on the “ Styrian Erzberg,” 
was therefore taken. This was a descriptive sketch, with 
geological and pictorial illustrations, intended for the use 
of the visitor on the Styrian excursion, of the great ore 
mountain of Eisenerz. This is an apparently stratified 
deposit, ranging several hundred feet in thickness, 
occupying the flank of an isolated mountain in such a 
manner that it can be quarried in terraces covering the 
entire height of the mountain on its eastern side. There 
are fifty-eight of these terraces, with an average vertical 
face of 42ft., or a total of about 2000ft. in all. The ore, 
broken on the faces by machine drills and high explosives 
in the different terraces, is removed by levels driven into 
the hill side, connected with drops and hoisting shafts, and 
self-acting and water-balanced inclined planes, to three 
principal distributing levels, averaging 600ft. to 7OOft. 
vertical distance apart, each of which is connected with 
its own loading station on the Vordernberg Eisenerz rail- 
way, giving an outlet to the south on the former and 
to the north on the latter side. The ore, a very 
pure spathic carbonate, averaging about 39 per 
cent. raw, and 51 per cent. of iron when calcined, 
is smelted for the most part at the Donawitz works 
near Leoben, and at a large blast furnace close to 
the town of Hisenerz, giving a metal of great purity and 





hearth plant at Donawitz, and, to a less extent, into 
puddled bar iron and steel in gas furnaces heated by the 
tertiary lignite of Leoben. The four furnaces at these 
two places make some 1600 tons of pig iron daily, and the 
older charcoal furnaces are now extinguished, with the 
exception of three or four making special iron for crucible 
steel works. The output of the Erzbeg was 1,300,000 
tons in 1906, and in the present year it will be increased 
to 1,600,000 tons. This paper being mainly descriptive 
of a locality unfamilar to the bulk of the audience, and 
the few controversial points having failed to provoke any 
local comment, was passed without discussion, and Dr. 
Berwerth’s paper, on the relations between steel and 
meteoric iron, was proceeded with, unfortunately in the 
absence of the author, who had been misinformed as to 
the time of the meeting. This, while describing the 
general composition and structure of meteorites as 
exhibited in the Imperial Mineral Museum, was an appeal 
to experimentalists in the micrography of metals for 
co-operation in the study of the internal structure of these 
masses, and more particularly of the circumstances under 
which the largely crystalline aggregates of medium and 
high nickel among the so-called Tenite with 6 per cent., 
and Kamecite with higher proportions up to 30 per cent. 
of nickel may, by heating, be converted into metal of a 
much finer texture, somewhat in the same way as happens 
with steel under similar conditions. The author had found 
such changes in the margins of several meteorites, which 
he considered to be indications of change by local heat- 
ing during the fall of the mass on entering the earth’s 
atmosphere. 

Some of the newer large examples of iron meteorites 
from South Africa were interesting as showing, on the 
large scale, when etched that they were twinned groups 
of crystals made up of three individuals of very large 
size. A new view was also advanced as to the origin of 
the surface furrows on meteorites, which the author con- 
sidered to be due, not to the scouring action of heated 
gases alone, as supposed by Daubrée, Lut to be the result 
of such an action on previously fractured surfaces, the 
fractures being essential as preliminary to their formation. 
In the discussion, which was of limited interest, owing to 
the ubsence of the author, Professor Bauerman mentioned 
the circumstances which had led to the preparation of 
the paper, and the nature of the demonstration given by . 
the author to the members at the Museum on the pre- 
ceding day. 

Mr. Cosmo Johns had been in doubt at first as to the 
possible connection between steel as made for mechanical 
uses and meteorites, but he found, after a short time in 
conference with the author, that the subjects were essen- 
tially similar in many respects, although very different in 
appearance. Probably the enormous slow-cooling of the 
latter, which could scarcely be reproduced artificially, 
may be the cause of the difference. Whether these 
structures, as suggested by the author, might be of value 
practically was a doubtful matter, but there could be no 
doubt that the connection might be useful to the engineer 
in his ordinary work. 

Mr. Stead said that he had hoped some years since 
to reproduce structures in steel similar to those of the 
Tolucca Meteorite at Middlesbrough, but he found that he 
would probably have to wait for several centuries before 
getting at a result. Many years ago he had succeeded in 
isolating a substance analogous to schreibersite in a 
phosphoric iron cooled in the bottom of an open-hearth 
furnace. Cobenite, the natural ferrous carbide, Fe, C, 
had not been reproduced artificially, but he had got 
somthing similar in a combination both of phosphide 
and carbide of iron. He complimented the author on the 
beautiful and clear way in which he had expressed his 
views, and considered the collection to be one of the 
greatest attractions of the visit to Vienna. 

The President, in moving a vote of thanks to the author, 
hoped that the suggestion made by one of the speakers 
that some of the author’s beautiful illustrations should be 
reproduced in the final publication, would be adopted. 
He thought Mr. Stead was somewhat deficient in courage 
in abandoning his experiments, because, even if he could 
not hope to arrive at a result, his successors might some- 
where about the year 2105 be enabled to lay the results 
of their successful completion before a future meeting. 

Professor Joseph von Ehrenwerth then read his paper 
on “The Determination of the Total Quantity of Blast 
Furnace Gas for a given make of Pig Iron and its 
Calorific Value.” This is a paper of purely technical 
interest as giving a convenient method of arriving at an 
approximate estimate of the amount of gas available 
when its composition and the total amount of carbon 
going into the furnace is known. It has been developed 
during an investigation of a practical point in connection 
with blast furnace working, and the author thought it 
likely to be useful for general use. 

Mr. Greiner, in discussion, while accepting the figures 
of the example given as correct, being taken from a 
charcoal furnace making white iron, considered that 
there was a difference when coke was used as 
fuel. In a good furnace carbonic acid should not 
exceed 9 to 10 per cent. The calorific value given 
by the author, 878 calories, was very low, as was also the 
quantity 2992 cubic metres. At Seraing they worked on 
Liirmann’s figure of 5261 cubic metres per ton anda 
calorific value of 925 to 950. As a gas engine con- 
structor he preferred to supply those engines with 875 
rather than 925 calories. 

Mr. Stead said that for many years they had worked 
upon the data furnished by the late Sir Lowthian Bell, 
in which the small loss of coke in the flue duct was not 
taken into account. At that time it was insignificant, 
but under present conditions of working it might be of 
some importance under the very high blast pressure used. 
He thought that the formula was simple and efficient, 
and should be valuable to those interested in blast fur- 
naces, as any one could easily modify it to suit his own 
requirements. 


Professor von Ehrenwerth, in reply, said that it might 
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not be well known that in the Alpine districts 50 per 
cent. of iron was worked with a very low consumption 
of charcoal, as shown in the example given. He could, 
however, give a parallel example case from a coke fur- 
nace with nearly the same yield on the ore, but with 
coke containing 12 per cent. of ash, taking 4 or 5 per 
cent. of limestone to flux it. He asked Mr. Greiner what 
amount of coke he used, and when told that it was 
105 per cent., pointed out that in the example the con- 
sumption was only 84 per cent. With such conditions 
gas of a high calorific value was an impossibility, and 
could only result from bad working. 

The President, in summing up the discussion, said that 
in listening to the author replying to Mr. Greiner, he was 
reminded of his father’s contention, that you could not 
have it both ways. The more completely you utilise your 
fuel in the blast furnace the less valuable was the 
resulting gas, and it became a struggle between the blast 
furnace manager and the gas engine man as to who 
should have the benefit. The same thing happened with 
by-product coke ovens where the effort to get more 
valuable condensable products deteriorated the coke. 

Baron H. von Jiiptner Jonstorfi’s paper on the “ Applica- 
tions of the Laws of Physical Chemistry to the Metallurgy 
of Iron,” which was the last down on the programme for 
Monday, was read in abstract by the secretary, the author 
being unable to be present on account of a somewhat 
severeillness. This circumstance, taken with the fact that 
the translation of the paper had been imperfectly revised 
and was in many places unintelligible, made it impossible 
to discuss it adequately, and it was therefore proposed to 
adjourn the subject to the next meeting. This concluded 
the business for the day, and, after receiving the report 
of the scrutineers of the ballot for the election of candi- 
dates, the meeting adjourned till Tuesday. 

In the afternoon the members were taken for a drive 
round Vienna and through the Prater, ending at the 
Town Hall, where they were conducted through the 
historical museum of the city and were entertained to 
luncheon in the great banqueting hall. In the evening 
there was a festival performance at the Imperial Opera, 
which was very largely attended. 








OBITUARY. 


JOSEPH WILKES. 

Aw engineer, who in his life saw a great deal of the 
mechanical equipment of the collieries of the Midlands, 
Mr. Joseph Wilkes, until recently proprietor of Pelsall 
Foundry, Walsall, has just died at the age of eighty-two. 

The descendant of an old family of Cheshire yeoman 
farmers, a branch of which, after commencing iron- 
founding in that county in the middle of last century, 
migrated to the coal and iron fields of South Stafford- 
shire, then being opened up, Mr. Wilkes commenced 
work at an early age in the works of Messrs. Wright and 
Co., of Goscote Foundry, near Walsall, where his father 
was engaged as foundry manager. At this time Messrs. 
Wright’s was one of the largest engineering concerns in 
the country, and amongst a large variety of their manu- 
factures was included: much mines drainage and other 
machinery. A well-known specimen of their work still 
exists in the famous old pumping engine, christened 
“The Victory,” still working at Bentley, and Mr. Wilkes 
had in his possession, at the time of his death, the 
patterns for the ornamentation of the first mine pumping 
engine for Belgium, which Messrs. Wright sent over. 

In his latter days Mr. Wilkes used often to talk of the 
great difficulties they had in those days in connection 
with the transport of these large pieces of machinery, as 
this was, of course, the time before most of the present 
railways had been laid down, and when the only choice 
was between the canal and the road. On one occasion a 
very large cylinder had to be sent to a lead mine in 
Wales, and the plan adopted was to lag it with wood 
round the outside, and put an axle through the middle ; 
thus it was drawn, by a large team of horses, as a 
gigantic roller along the road into Wales. The boilers 
then in almost exclusive use were of the balloon type, 
and whenever these had to be sent a long distance 
through narrow lanes, Mr. Wilkes well remembered how 
it was necessary to have men running alongside the 
wagons in the fields, steadying the boilers by ropes 
attached to the top. 

In 1853, at the early age of twenty, Mr. Wilkes decided 
to start a works on his own account, and had, perforce, 
to begin in a very modest way. No fan was available 
to supply the blast for his small cupola; all he could 
afford being a boy to blow bellows, and although he 
worked most assiduously, ill luck attended his first 
efforts; on more than one occasion he had to give up 
business on his own account, and obtain positions else- 
where until he could once more save the wherewithal 
to start afresh. Soon, however, bad fortune was to 
change, for Mr. Brassey, the railway contractor, having 
work in hand in the Midlands, gave Mr. Wilkes many 
orders for railway material and constructional plant. 
From this time onward he never looked back. 

Mr. Wilkes was undoubtedly one of the first, if not the 
first, tomake railway carriage wheels with hardened chilled 
treads, and for these obtained large orders for railways, not 
only at home, but for Mr. Brassey in France. At this 
time, not long after Mr. Wilkes had started his business, 
many large coal mines were being sunk in the Midlands, 
and he eagerly turned his attention to their mechani- 
cal requirements, and started upon the manufacture of 
high-class winding engines, pumps and hauling machinery, 
always obtaining a steady trade, not only at home, but 
often from abroad. 

Mr. Wilkes’s early training in all-round mechanical 
work stood him in good stead, for although relying at 
times mainly on mining work for his orders, he launched 
out largely into other directions of engineering, including 
the equipmerts of brick and tile-making works, quarries, 
mills, &c., and also railway contractors’ plant, remaining 





actively engaged in his business until about five years 
ago, when, owing to increasing years, he turned over the 
works to his eldest son, their present proprietor, Mr. 
Ernest Wilkes, J.P. His second son, Mr. J. S. Wilkes, 
is proprietor of the Leamore brickworks and colliery. 

Whilst of active and assiduous temperament, Mr. 
Wilkes was of the most gentle and kindly disposition, 
and many can testify to the help he gave them when 
misfortune came their way. 








THE LUSITANIA AND AMERICAN 
SHIPBUILDING. 


(From an American Correspondent.) 


THE first voyage of the great Cunard liner Lusitania was 
watched with great interest in the United States, and by 
means of wireless telegraphy and the Atlantic cables it was 
possible to follow the progress almost day by day. There was 
popular regret that she did not break the record, although it 
was recognised as unlikely that she would be ‘‘let out’’ at 
top speed on the maiden voyage. The occasion was, ofcourse, 
used as a text for discussions on the very low position held by 
the United States with regard to the Transatlantic service. 
There seems to be little prospect of any advance in this 
position, since all projects for activity are based or conditioned 
upon the preliminary of avery large Government subsidy. The 
promoters appear to go upon the idea that the subsidy is the 
most important matter; if granted, the successful building 
and running of large and fast steamers of the highest class is 
only a matter of detail. They quite overlook the fact that 
such vessels are not likely to be built in shipyards which have 
had no experience in construction of this kind. American 
yards have built many fine warships, and many fine coasting 
steamers, and a few large steamers for the Atlantic and 
Pacific Oceans. But these last are not high-speed boats, and 
some of them are simply direct copies of English-built boats. 
Furthermore, the two American-built liners in the Atlantic 
service were by no means satisfactory in service, and have 
been re-engined, re-boilered, and altered in various ways. 
This was only natural in view of the lack of experience, but 
the same results would probably attend an attempt to builda 
high-classand record-breaking linerin a shipyard which has not 
had long experience and skill developed by years of practice. 
The subsidy plan, however, is by no means favoured in the 
United States, and is looked upon as being promoted in 
political and personal interests, rather than in the interests of 
American shipbuilding and commerce. 

To come back to the question of the Lusitania, one of the 
leading New York papers has called attention very forcibly 
to the relative positions of Great Britain, Germany, and 
America in the Transatlantic trade. It points out that the 
supremacy of Great Britain does not depend upon subsidies 
or upon owning the fastest ship or the largest navy, It then 
presents the matter very succinctly as follows :—‘‘ It is to 
the enterprise and shrewdness of her merchants and ship- 
owners and to the liberal shipping laws that her supremacy is 
due; and it is because of similar traits that the German 
shipowners have become within thirty years such mighty 
factors in the carrying trade of the world. Subsidies have, 
of course, helped in both countries, but after all to a com- 
paratively small extent. Thearrival of the Lusitania should 
stamp this as a day of humility for all our citizens who wish 
to see the American flag restored to the position among the 
world’s fleets which it occupied in the fifties, when our 
clipper ships were in every harbour on the globe. The whole 
world is looking to see the English regain the Atlantic laurels 
—not from the most enterprising people in the world, the 
Americans, but from the Germans, with their brief coast 
line and four or five harbours. The American trade is 
fought for by everybody save ourselves. There are no reports 
of projected American ships to surpass the Lusitania, no 
rumours that American invention is busy with a plan to 
develop a vessel that will cross in four days. To France or 
Germany we must look for the reply to the English challenge. 
Our chief American line is precisely where it was in 1892, 
when, by Act of Congress, it was given the special privilege of 
placing two of its foreign-built ships under the Stars and 
Stripes, on condition that it build two others in American 
shipyards. Its ships are now far from modern, and it clings 
desparately to its mail subsidies, but as a factor in the 
development of our European trade it hardly counts, save to 
remind us of our humiliating position.”’ 

The American shipbuilding industry was, by an appropriate 
coincidence, dealt with in a report issued by the United 
States Census at the time when interest in the Lusitania was 
at its height. This industry is one of great and growing 
importance, but its development is not in the direction of 
great liners, and, in fact, its most remarkable development 
is in the huge ore and cargo boats on the Great Lakes—fresh 
water. The number of shipbuilding establishments of all 
kinds—exclusive of Government shipyards—in 1904, the year 
of the census, was 1097. These had a capital of £24,325,000, 
employed 50,754 workmen, and paid £6,000,000 in wages. 
The cost of materials used was £7,500,000, and the value of 
the products was £16,554,000. Iron and steel construction 
represented &3 per cent. of this last total, while 27 per cent. 
was repair work. Wooden shipbuilding has steadily decreased, 
and is now only about 10 per cent. of the total value. The 
Atlantic and Gulf Coast had two-thirds of the establishments 
and three-fourths of the total value; the Great Lakes came 
next, with 16 and 12 percent. Of the total net tonnage, no 
less than 68 per cent. was for lake and river trade, and only 
5 per cent. for foreign trade. The law requiring vessels for 
the coastwise, lake, and river service to be of American build 
has enabled shipbuilding to maintain its position. The nine 
Government shipyards, in 1904, represented a capital of 
£11,400,000. They employed 12,200 workmen, with a wages 
list of £2,000,000, and the value of the product, including 
repair work, was £3,453,000. 








NINE MONTHS’ SCOTTISH SHIPBUILDING. 


WitH the September contribution of 42 vessels, of 40,100 
tons, the shipbuilding output from Clyde and other Scot.ish 
yards for the past nine months aggregates 423 vessels, of 


499,850 tons. This compares favourably—but not so much 
so as the returns for the first two quarters of the year gave 
promise of—-with the corresponding nine months’ period of 
1906, when the figures were 318 versels, of 499,610 tons. 
While the tonnage for the last nine months is only slightly 








larger than the figure for last year, the number of vessels, on 
the other hand, is very much larger. This is mostly 
accounted for by the numerous fishing craft in the way of 
trawlers and drifters built this year at Hast of Scotland ports, 
On the Clyde alone the output for September consisted of 
30 vessels, of 37,270 tons, making a nine months’ total of 2¢9 
vessels, of 458,350 tons, as compared with 231 vessels, of 
462,277 tons, last year. Here also the number of vessels jg 
larger and the tonnage smaller, making a lower average, 
This is accounted for by the production last year of such 
huge vessels as the Lusitania, the Agamemnon, &c., and by 
the fact that this year a much greater number of smai] 
vessels of the coasting and fishing order have been turned out 
from Clyde yards. ‘I'he average tonnage of the September 
vessels on the Clyde was 1242 tons, and of those on the Kast 
Coast districts only 954 tons. 

The nine months’ output, however, exceeds by about 239 
tons that of last year, which was the record figure for this 
period in the history of the industry. Whether this relation. 
ship will be accentuated, or even maintained, in what re. 
mains of the year, is very doubtful. While the output has 
gone on apace, there has scarcely been the amount of fresh 
work contracted for to balance the depletion of stocks which 
has been proceeding. While the output for the past three 
months has amounted to 173,860, the fresh work booked 
during that period only approximates to 110,000. The 
scarcity of new orders during September has been very marked, 
the orders, or at least the reported orders scarcely totalling 
18,000 tons. There is no doubt, however, that had it not 
been for the labour cloud that has hung over the shipyards 
for some time, the prospects for the winter would have been 
better. Happily, this cloud has now been dispelled, 
The condition of suspense no doubt prevented the 
placing of further orders, but further orders may now 
be forthcoming which will impart a much more cheerful 
aspect to the outlook. In spite of repeated reports as to the 
very substantial orders, a number of the larger yards on the 
upper and the middle reaches of the Clyde display a remark. 
able scarcity of work on the stocks, although vessels in the 
fitting out stage are stillinevidence. At the Fairfield Works, 
Govan, there is nothing whatever on the stocks; while at 
the Clydebank establishment of John Brown and Co., Ltd., 
and that of Wm. Beardmore and Co.,, Dalmuir, there are 
many vacant berths. Some ocean liners or war vessels are 
much needed to provide work for the large armies of work. 
men usually employed at these establishments. One item 
which has gone to the engineering section of Clydebank is 
worthy of note. This is an order for the turbines for the 
large Hamburg-America liner which is to be built by 
Harland and Wolff, Belfast. The vessel, as publicly stated 
some time ago, is to be larger, but not faster, than the 
Lusitania, and she will have a combination of turbines and 
reciprocating engines. 








BRAZILIAN TORPEDO BOAT. 


In our issue of September 20th we illustrated the new first- 
class torpedo boat Goyaz, which has just been constructed by 
Messrs. Yarrow and Co., Limited, of London and Glasgow, 
for the Brazilian Government. This week, on page 342, we 
give some sectional views of this interesting vessel. It will 
be remembered that the chief feature of interest in this ship 
lay in the fact that her propelling machinery consisted in the 
combination of reciprocating and turbine engines, the 
arrangement of which is shown clearly in the engraving. 
The reciprocating engine is capable of propelling the ship at a 
speed of 12 knots on a very low coal consumption. When, 
however, high speeds are required, the high and low-pressure 
turbines, which are of the Parsons type, are requisitioned. 
We are informed that no difficulty is encountered in arranging 
the reciprocating engine to run at the number of revolutions 
requized for the full speed of the vessel, as the slip of its pro- 
peer reduces as the speed of the vessel increases, so that 
although the speed of the boat rises, say, from 11 to 26 knots, 
the speed of the reciprocating engine only rises from about 
340 to 540 revolutions per minute. It will, therefore, be seen 
that although the speed of the ship has been more than 
doubled, the number of revolutions of the engine has only 
increased some 60 per cent. 

The engines are supplied with steam from two Yarrow 
water-tube boilers fitted with forced draught and fed by 
independent feed engines. Thesteam pressure is 2301b. per 
square inch. On the official trials, when the vessel was 
cruising with the reciprocating engine alone, a mean speed of 
11-277 knots was attained with 1501b. steam pressure in the 
engine, a result which, when calculated, showed that a 
56-knot run was obtained per ton of coal burned. The boat 
is 152ft. Gin. in length by 15ft. 3in. beam, and has a dis- 
placement of about 150 tons in service condition with bunkers 
full. The armament consists of two 47 mm. quick-firing 
guns, and two 45cm. revolving torpedo tubes, which are to be 
placed on board when the vessel arrives at Rio de Janeiro. 








A LARGE AUTOMATIC WEIGHING MACHINE,—What is said te be 
the largest and most powerful automatic weigher yet constructed 
has recently been sent out to Canada for weighing and recording 
the amount of ore delivered at a railway ore-loading depit. Its 
capacity is 800 tons per hour, or 8000 tons of ore per alin day 
of ten hours. The handling of this large amoant of mineral is 
effected by means of a textile band conveyor, 36in. wide, which 
has a continuous weigher working in conjunction with it, As the 
ore passes along the conveyor it is weighed ; there is no stoppage 
whatever, and no interference with the passage of the material on 
the belt. The recorder or indicator shows the total net weight of 
ore dealt with at any period—an hour, or a day, or a week—the 
machine deducting its own tare every time a weighing is effected. 
Fifteen times each minute the weighing machine records the 
weight of ore that has passed over it since the last weighing, so 
that a period of four seconds suffices for each operation. The 
machine has been built by Samuel Denison and Son, Limited, 
of Hunslet Foundry, Leeds, to the order of the Canadian Northern 
and Ontario Railway Company, and is to be used at the Parry 
Sound Depét. The speed at which the conveying belt travels is 
600ft. per minute. Slipping of the belt on the driving pulley can- 
not affect the weighing, as the returning belt itself actuates or 
drives the recording mechanism; thus if the belt stops, the 
recording stops ; if the belt slows down, the recording mechanism 
of necessity slows down to the same extent; and if the belt 
increases in speed, the recording gear also indicates faster © What- 
ever happens, the indication is, we are informed, correct within 
4 per cent. of the actual standard weight. The English Board of 
Trade, after exhaustive tests and investigation, has sanctioned the 
use of this type of machine, and has issued instructions to inspec- 
tors to stamp it, 
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MALLET LOCOMOTIVES IN AMERICA. 


THE first duplex steam bogie locomotive of the Mallet 
system to be introduced in the United States was the huge 
167-ton bank engine for the Baltimore and Ohio Railroad, 
which was one of the most notable locomotives in the collec- 
tion at the St. Louis International Exhibition of 1904, and 
its results have been so satisfactory that the same system has 
been adopted by two other roads. 

In 1906 the Great Northern Railroad, U.S A., had some 
Mallet engines built, but these were for regular goods train 
service on the mountain divisions, instead of being merely 
for banking or “ pusher’’ work. While the first engine had 
its entire load carried on the twelve driving wheels—0-6-6-0 
type—the newer ones have leading and trailing two-wheeled 
bogies, making a 2-C-6-2 type. These are to aid in guiding 
the engines around curves of 573ft. radius, and while the 
total weight of the Great Northern Railroad engines is some- 
what greater than that of the Baltimore and Ohio Railroad 
engine, the weight on driving wheels is somewhat less. The 
boiler is somewhat larger, but the working pressure is 200 1b. 
instead of 2351b., which is again compensated for by using 
cylinders of rather larger diameter. 

The rear group of six driving wheels is carried in cast steel 
frames, to which the Belpaire fire-box is attached, this group 
not forming a swivelling bogie. A saddle at the front end of 
these frames supports the boiler barrel, and on the face of 
this is formed the attachment for the pivot pin at the rear 
end of the steam bogie, which carries the front end of the 
boiler. The high-pressure cylinders drive the rear group, 
while the low-pressure cylinders are on the bogie. In both 
cases the cylinders are at the front end of the frames, outside, 
and drive upon the rear or third pair of wheels. A return 
crank operates the Walschaerts valve gear, and balanced slide 
valves are used on all the cylinders. The low-pressure pistons 
have tail rods. The low dome is at the middle of the boiler, 
with an outside steam pipe on each side, leading down to the 
high-pressure cylinders. The flexible receiver pipe, which 
takes the exhaust from these cylinders, has a swivel joint 
coinciding with the bogie pivot, and is also fitted with a slip 
joint. The exhaust from the low-pressure cylinders passes 
to a connection pipe having swivel and expansion joints to 
allow for the lateral swing of the bogie. The reversing gear 
is operated by a compressed air cylinder. 

At each end of the boiler barrel is a sand-box, with pipes 
to both ends of the two groups of driving wheels. The safety 
valves and whistles are moun on two separate fittings. 
The dome is of cast steel, and owing to its limited height 
the regulator is made with openings in the sides, instead of at 
top and bottom. The head light is carried on brackets on 
the smoke-box door. The fire-box has two fire doors. The 
tender is of the double-bogie type, and has a curved roof over 
the coal space, with a sliding door. These immense engines 
were built by the American Locomotive Company, and their 
principal dimensions are given below :— 





Mallet Duple r Articulated Locomotives, Great Northern 
Railroad, U.S.A. 





Cylinders, high-pressure (twv) 2l}in. x 82in. 
Cylinders, low-pressure (two) 34in. X 32in. 
Drivin WHORE 06 cs, oe, se 4fc. Jin. 
Engine bogie wheels .. .. .. .. .. «2 oe «- «. 2ft Gin. 
Wheel base of each set of drivers .. .. .. .. .. «. 1Oft. 

Total driving wheel base .. .. .. .. .. .. «2 «- 80ft. 

Total engine wheel base .. .. .. .. «2 «2 «os « 44ft. 10in. 
Total wheel b:se of engine and tender.. 78ft 2in. 
Driviog axle journals ec. se “ee 10in. x 12in. 
Boiler, diameter .. ee ee eT ee ee 
a 
Fire-box— 

| a ee ree, 
WE, Ge a0. 06).po Vee. Wee). sehaesea, de tae. Gee 
Depth .. .. .. «2 «2 «- oe «os front, 6ft. 7lin.; back, 6ft. 44in 

Water spaces .. aaa 
Tubes— 
Sn, Oe i a rere, EP en | | 
oS ee ae eer 
i, ee a arn |”. 
TA SA ae 2uft. 
Heating surface— 

SE ee eee eS 
ee eae eee fe ae ” 
aan tebe. eck sk ke A Laces acy aes SCAMS as 

COR ae ut se at god ca! vee kad Aaa, Oe pa 
Weight— 
po A Ais! 
CREE 360 sa) Sb oul los, Sees aes aes da SSS 
On trailing bogie aa ae cee tae ea rane ee 
Totalengine .. .. 178 ,, 
= Engineandiender .. .. .. .. «. 250 ,, 
Tactive power (working compound) .. 71 600 1b 


Coal on tender 13 tons 
Water on tender .. 8000 gallons 


As already noted, still another railway has decided to 


introduce the Mallet type of locomotive for heavy trains on 
divisions with severe.gradients. This is the Erie Railroad, 
whose engines have eight driving wheels in each group, 
making them of the 0-8-8-0 type. They have long, 
wide, and shallow fire-boxes of the Wootten type, with a 4ft. 
combustion chamber between the fire-box and the tube sheet. 
The cab is mounted at the forward end of the boiler 
barrel, just in rear of the smoke-box. These engines 
have piston valves operated by the Walschaerts valve gear. 
The comparative dimensions of the Mallet engines on these 
three American railways are as follows :— 


Railw.y .. Baltimore and Grea* Northern Erie 
Uhio 
Type of engine 0-6-6-0 2-6-45-2 0-S-8-0 
Cylinders h p. 20in. x 82in. 2I4in. x 32in. 25in. x z28in. 
Cylinders, l.p. 82in. x 32in. 83in. x 32i0. | 39in. x 28in. 
Driviog wheels .. .. 4ft  8in. 4t. Tin. 4ft. 3in. 
Wheel base, each group 10ft. 10ft. 14ft. 3in. 
Wheel base, total... 30ft. Sin. 44ft. 10in. 89fc. 2in. 
Boiler, diameter .. ift 2ia. 7ft. 7ft. 
Steam pressure .. .. 235 Ib. 2 Ib. 215 lb. 
Fire-box .. .. .. ..| 9ft. x 8ft. 9}ft. x Sft. 104ft. x 94ft 
Heating surface, iub:s, 5366 sq. ft. 5433 aq. ft. +971-5 sq. ft. 
eating surface, total 5585 sq. ft. 565%eq ft. 5313-7 sq. ft. 
Grate surface. .. _. 72 sq. fe. 78-q ft. 100 sq. ft. 
Tractive power (com- 70,000 Ib. 71,60vu Ib. 94,800 Ib. 
pound)... .. .. 
Weight on drivers 167 tons 158 tons 200 tons 
Weight, total 167 tons 178 tons 200 tone 
Coal on tender 13 tons 13 tons 16 tons 
Watr on te.der .. 7000 galloas 8000 gall ns 8500 ga'loxs 
COPPER. 


THE present is a very favourable time for engineers to 
purchase supplies of copper. During the latter part of 
September quotations for this metal went as low as £63 per 
ton for standard, which was the lowest point since 1904. 
The same quality of copper in the early part of this year com- 
manded £111 per ton, the ‘‘ boom "’ being chiefly engineered 
by the Amalgamated Copper Company, the largest ‘‘ indivi- 
dual producer ’’ in the world. During the last two years the 
metal has been subjected to manipulation by operators on the 
other side of the Atlantic. So far from there having been a 
scarcity, copper has been in steady process of accumulation in 
America until it is estimated that they have now a stock of about 
200,000,000 lb., which is some 123 per cent. of the total pro- 
duction of the world. The stocks held in Europe bring up the 
total to an amount equivalent to four months’ consumption. 
All sorts of wild rumours are coming from America, speculators 
there endeavouring to bolster up prices in every possible way. 
These reports must, however, be taken with more than the 
proverbial grain of salt. Meanwhile, British engineers 
requiring supplies of copper ought to find the present a good 
time for satisfying their requirements. Orders, it is satisfac- 
tory to know, are coming to hand more freely for engineering 
requisites made of copper, including locomotive tubes and 
some other goods. Hot-rolled copper sheets have recently 
been reduced from £88 to £85, and the Tube Manufacturers’ 
Association have lowered their prices by one halfpenny per lb. 
All the copper-consuming trades have been quite upset by 
the recent condition of tbe copper market, comprising as it 
has done first an unusual advance in prices and then a rapid 
reaction. We agree that ‘‘it is a pity that the purposes of 
copper as a raw material should be obscured by the facility 
with which it is used as a gambling counter.’’ During the 
last few days of September Chili bars were quoted £65 10s. 
to £65 15s., or a reduction of £13 15s. upon a month pre- 
viously ; and on October ist they were down a further 
£2 2s. 6d., being quoted £63 7s. 6d. to £63 12s.6d. Consumers 
would do well to lay in good stocks before the inevitable 
rally sets in. Considerable supplies are expected before long 
to be forthcoming from Jamaica, where new mines have been 
opened. 








AMERICAN ENGINEERING NEWS. 


The work of a large steel company.—The Republic Iron and 
Steel Company is one of the large concerns in the United 
States which own not only steel works, but also iron mines, 
blast furnaces, coal mines, coke ovens, and other auxiliaries, 
so that it controls raw material, manufacture, and finished 
product. During the year ending June, 1907, the gross 
earnings were £6,246,000, with net profits of £840,000, while 
the production of finished and semi-finished products was 
over 800,000 gross tons. New iron mines are being developed 
in the northern and southern districts, and large develop- 





ments made with a high-grade non-Bessemer red ore which 
runs high in lime, and is, therefore, of a self-fluxing character. 
The production was limited by the great difficulty in obtaiv- 
ing miners, but reached 947,000 tons. Thecoalmines supply 
coal sufficient for 300 beehive coke ovens, and 400 ovens have 
been built with a view to the increased ovtput of the mines. 
A coal washery has been built, and electric mine haulage intro- 
duced. The production of coke was 521,500 tons for the market 
and for blast furnace use. The blast furnaces make all the pig 
iron for the steel works, and also supply basic, foundry, and 
mill iron for the market. The furnaces produced 615,000 tons 
of pig iron during the year. The steel works produced 
550,000 tons of ingots and 488,000 tons of rails, sheet bars, 
slabs and billets. The company operates nine blast furnaces 
and twelve rolling mills and factories, to which additions and 
improvements have been made during the year. Its 
manufactured products are merchant bar iron and steel, rolled 
shapes, railway spikes, bolts and nuts, drawn and polished 
shafting, steel rails, sheet and tin bar, skelp, slabs, billets and 
pig iron. About 14,000 men are employed, and the amount 
paid for wages during the year was £1,740,000. 

A light rail mill.—The new plant of the Loucks Iron 
Company has the finishing department so arranged that by 
simply changing two stands of rolls it can roll light rails 
from old heavier rails, or can roll merchant iron from 
muck bar or faggots. There are fifteen double puddling 
furnaces, a heating furnace, a five-ton steam hammer, and a 
squeezer. Hight of the furnaces have waste-heat boilers 
4hft. by 20ft., with two 18in. return flues. The puddle mill 
comprises three-high pinions, a 22in. roughing stand, a 22in. 
finishing stand, and a three-high stand of 22in. rolls for sheet 
bars or billets. The new mill being built is 100ft. by 300ft. 
At one end are two straight draught heating furnaces with 
hearths 7ft. by 16ft., equipped for steam blast, and each 
having a vertical waste-heat boiler of 200 horse-power. Near 
these is a continuous furnace, 11ft. by 35ft., for heating old 
rails, The rolling equipment comprises a three-high rough- 
ing stand, with rolls 72in. by 18in., and a 12in. Belgian type 
of mill having five stands of rolls with three-high pinions. 
The first three stands are three-high, and the others two- 
high. These mills are driven from one engine, which is 
directly connected to the pinions of the roughing stand, 
while a 44in. belt runs from the 18ft. fly-wheel of the engine 
to the 9fc. wheel of the Belgian mill, which is thus driven at 
double speed. The old rails are first given the roughing 
passes, then a squabbing to reduce the height and the width 
of flange, and then finished with four passes in the three- 
high stand of the Belgian train. A live conveyor takes the 
rails to a hot saw running at 1500 revolutions, and after 
cooling on the beds they go to the cold press or straightener 
and the drills. The cold press can be changed for punching 
fish plates—four holes at each stroke. 

Traction engine excavators.—Two styles of traction engines 
fitted for use as steam navvies have been introduced in the 
United States, and are adapted for the lighter class of exca- 
vation, the digging of drainage and irrigation ditches, &c. 
They form an intermediary class between the wheeled 
scraper operated by horses and the heavier types of steam 
excavators. The Avery machine has already been described 
in THE ENGINEER, and has at the end of its underframe a 
mast and boom for the excavating bucket and its handle. In 
the Wolfe machine, which is of lighter construction, a ver- 
tical frame is fitted to the smoke-box and front axle, with a 
horizontal frame at the top to carry the pulleys. A steam 
cylinder on one of the legs of the frame operates the cable for 
raising and lowering the bucket, while the thrusting or 
loading is done by the forward movement of the engine. 
The bucket. is wide and shallow, with a detachable cutting 
edge, and is pivoted at the sides in the forked end of the 
boom or handle, the other end of which is stepped under the 
boiler. The bucket also has a cross bar or bail on the same 
pivots, and to this is attached the :if.ing cable. When the 
bucket—which is simply an immense shovel—is full, it is 
raised while in a horizontal position, and then tripped so as 
to discharge its contents into a cart or wagon. It can be 
swung in a horizontal arc of 180 deg. With the bucket 
removed, the frame can be used as a crane in lifting logs, 
rocks, &c., or for pulling stumps. A 15 horse-power engine 
carries a 1} yard shovel, while the 20 horse-power size carries 
a 14 yard shovel. The engines—unlike the Avery machine— 
are of the usual traction engine type, with cylinders and 
gearing mounted upon the boiler. 
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TO THE EDITOR. 
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THE QUEBEC BRIDGE. 


Str,—It was brought very directly to my knowledge, prior to any 
publication of the fact in the papers, that one of the main members 
of the Quebec bridge had been damaged in transit, and the possi- 
bility that this damaged member may have been built into the 
structure was suggested. It has since been stated, by the Anxgi- 
neering News of New York, not only that this piece was built into 
the structure, but that it sustained damage at the works where it 
was made, prior to the damage it sustained in transit, and finally, 
as though to emphasise the necessity for a new piece, it wasa third 
time damaged when being unloaded at Quebec 

This unfortunate and thrice-damaged member was actually built 
into the bridge and formed one of the main pieces of the compres- 
sion member of the shore end cantilever near to the main pier 
at a point where failure could scarcely take place without wrecking 
the entire bridge. As though to make it almost certain that it 
was this same damaged piece which produced the collapse, it has 
been found folded up into an S, its ends still pointing in their 
original directions while its body is thus doubly bent up. No 
other similar member has failed so completely. All are damaged 
more or less thoroughly, their lattices are torn and distorted, 
and their parts are bent, but the damages have the appearance of 
what we may term post facto damages—damages resulting from 
the coilapse and not antecedent to it, as is so probably the bending 
of the damaged member. Moreover, this same member is said to 
have been already showing signs of weakness. It was out of the 
straight line, was actually deflecting asa weak strut, and every 
bridge engineer knows that when a strut has deflected it has 
commenced to fail, and its parts are already being exposed to 
stresses other than those intended to be borne. 
no room for doubt, with the information available at the time of 
writing, that the failure has come directly from this piece in 
question. If it was allowed to go into the bridge, we may assume 
that its damage was not considered to be very serious; 
that the supposed margin of safety was considered to be amply 
sufficient to cover the slight reauction of strength caused by the 
damage. Weare thus brought face to face with three suppositions. 
Either the damage was greater than it appeared ; the engineers 
who inspected the damaged piece made an error ‘n judgment; or 
the supposed strength of these latticed meces is much less than has 
been thought, or so slight a damage would not have produced 
failure. A fourth supposition, that a great risk was wilfully accep- 
ted, cannot be thought possible. 

Compression members in bridge work have always been uncertain 
of calculation. Theoretically, even a perfectly uniform straight 
and homogeneous member loaded directly in its central longi- 
tudinal axis is hardly calculable. Such a perfect set of conditivns 
is at least inconceivably improbable, for straight columns are not 
to be built, nor can their proper central loading as columns be 
secured, especially when, as was the case with this member, a 
column is not vertical but is horizontal or inclined and exposed to 
bending stresses from its own weight. There is no testing 
machi: e that can place on such a column as this the load to which 
it will be put in such a huge structure, much less a load of five or 
sixfold its maximum working load, such as is customary to allow as 
margin. 

This bridge, when it failed, is hardly likely to have been carry- 
ing the stresses to which it would have been subjected when com- 
plete, for only a very small part of the central girder was in place, 
and the construction work and material was surely less than the 
ultimnate supposed live-loading. Now, it can scarcely be supposed 
that the damage to the piece which failed could have been so severe 
as to reduce its streny th to one-fifth of its ultimate strength. But, if 
it failed, it cannot have had a resistance more than, say, a fifth of 
its calculated resistance. Now, its calculated resistance is that 
found by the engineers of one of the most prominent bridge 
construction firms in the world, and there are thousands 
of compression members built by this and other companies whose 
strength has been allowed for on the lines and principles of the 
Quebec Bridge members. Can it be supp sed that all these many 
compression members are as safe as they should be, or can it be 
possible that these members, in the abnormal Quebec Bridge, have 
been calculated as though their resistance lay along a certain curve, 
when, in fact, though past structures have followed the curve, the 
curvature was a changing one, and the resistance of abnormally 
large members was not rightly so to be determined? In the 
interests of allconcerned, it ismost desirable that this subject should 
receive further investigation, for, after making every allowance 
for errors in estimating the damage, it can scarcely be thought that 
the loss of resistance of a piece with an originally correct margin 
of five or even of four could have been so great as to remove that 
margin entirely. It may also well form a subject of inquiry 
whether compression members ought not to be designed on a 
different principle. Brunel, perhaps the best engineer England 
ever produced, employed closed plate boxes for all bridge com- 
pression members of any importance, and two such examples 
remain to us at Saltash and at Chepstow. Baker followed the 
same principle in the Forth Bridge, and, if expensive, this hollow 
tubular form does appear togive agreaterdegree of assurance thanis 
to be derived from the more modern latticed member. There seems 
also to be little room to doubt but that the dictates of prudence 
demand extraordinary methods of construction on extraordinary 
structures. The Quebec Bridge was an extraordinary structure, 
for not only was it longer than any bridge yet constructed by 
90ft., but its loading was to be greater, and included tramlines, road 
ways, and footways, in addition to the two railroad tracks which 
alone are cairied by the Forth Bridge. The members of the 
Quebee Bridge are undoubtedly not such as should be latticed up 
from any rolled or mill shape. They are only properly to be built 
up after the manner of the compression members of the Forth 
Bridge. The sufficiency of the tension members and the insufficiency 
of the compression members are only too obviously shown by the 
wreck. The tension eye-bars are scarcely damaged, while the rest 
of the bridge is crumpled into all manner of fantastic shapes. 

Westminster. WW: 1..B. 


_Sir,—Two points seem to stand out in the design of this bridge, 
V1Z.°>— 

(«) The —to English eyes — remarkable lack of secondary 
bracing, stiffening the principal struts. 

(4) Pin connections, 

Have not these points a definite bearing on the strength and, 
more important, the stiffness of a strut ? 

Taking (0) first, if a strut is connected, at its junction with the 
chords, by riveted connections, it is in a way encastré, which fact 
would impart lateral stiffness to the strut. This appears to me 
to have a somewhat important influence on the strength of 
the whole structure, even assuming, as is no doubt the case, 
that proper allowance was made for struts with hinged ends as 
distinguished from those with ends ‘‘ flat and fixed.” 

In considering this point, it is necessary to consider the work- 
manship. It is, I think, generally admitted that the riveting in 
American bridgework is not close as in British, where particular 
care is taken to ensure that the rivets fill their holes as far as 
possible. In short, that work which an American engineer would 
consider to be of the highest class would in this country be con- 
sidered inferior. 

Suppose, now, that the riveting of the bracing internally to the 
strut is such that a slight ‘‘draw” is possible, then the strut is 
not as stiff as calculations would seem to show if the influence 
of slack rivets is neglected. 


There seems to be | 





In Britain this is compensated by the influence of riveted ends 
and by close lateral bracing. 

Slackness in the rivetting of the strut would then render the 
strut liable to bend ; very slightly no doubt, but it would tend, as 
you point out, to increase rather than decrease. 

The initial bending might be due to any one of a dozen trifling 
causes, and might be so small as to be unnoticed, but unless 
allowance were made for the stress due to the bending of the strut, 
the distortion wculd tend to increase very rapidly with accumu- 
lated sources of stress. 

The same considerations apply to the chords. Uneven draw to 
the rivets would shift the centre of application of the load to the 
ends, the forces, being no longer applied axially to the chord, but 
to one side, would tend to cause bending of the member. Does not 
the failure of this bridge reopen the whole question, much argued, of 
the relative advantages and di-advantages of ‘‘pin” as distin- 
guished from riveted connections ! 

In British practice riveted and rigid (’) connections tend to make 
the whole structure more rigid and also to distribute any secondary 
stresses, caused by unavoidable distortion in one member, over 
several other members. 

With pin connections, on tke other hand, the whole structure is 
clastic, and any forces introduced by distortion of one member acts 
on that member by itself instead of being more or less distributed 
amongst its neighbours. 

Thusin British practice No. 9strut—see'THE ENGINEER, September 
20th, 1907—would be connected to the chords at head and foot by 
gussets or their equivalent. The joints being rigid, any tendency 
of strut or chord to bend would be resisted by the gussets dis- 
tributing the strain over two or four chords and one strut ; all are 
then overloaded. but e:ch individual member only takes a part of 
the overload. The stresses in such a structure are, therefore, 
strictly indeterminate ; we can only calculate them approximately, 
but with the certainty that each member helps its neighbour in 
time of need. 

With pin connections, on the other hand, we can, theoretically, 
calculate the stresses accurately, since the centres of the load at 
each junction is, theoretically, gefinitely fixed. I think it would 
not be difficult to upset this contention in practice. Any stress 
caused by distortion of a chord or strut has to be borne by that 
chord or strut unaided by its neighbours, since its only connection 
to its neighbours is by a perfectly flexible hinge. 

Thus we may purchase our theoretical perfection of calculation 
at too high a price, considering the practical imperfection of even 
the best class of workmanship. 


Angmering, September 28th. Geo. T. PARDO. 


Str,—Two letters by ‘‘ Smilax” and ‘“D. S.” appeared in your 
last impression. The first is distinctly ingenious, and a great deal 
might be said about it. But the theory advanced by ‘‘D. S,” 
seems to me to be the most practical and worthy of notice. May 
I ask you to reproduce the diagram which he has sent you for 
publication. 

Tu that diagram A Cis a column in compression, and A B A E 
are shown as tension members. Let us consider the effect of one, 
A B. The inshore span to the right in the diagram tends to fall 
down and to overturn AC, pivoting on C to the right. This is 
resisted by A B, and A B is held down, so to speak, by the vertical 
strut above it. 

Now, the lower curved portion of the boom B C being in com- 
pression, tends to rise, and to prevent this it must be held down 
by the vertical struts. But if the upward effort of the tie A B is 








equal to the downward effort of the vertical strut above B, and soon 
for the rest of the framework, then it follows that B must rely on its 
own internal stiffness to prevent it rising—or, in other words, the 
haunches of the arch are not sufficiently loaded, and the arch 
runs the risk of vertical crippling. It is stated that the crippling 
which really took place was horizontal, but it is well to suspend 
judgment until it has been proved that this was the real cause of 
the fall. For my own part, I am not at all certain that it was, 
and in this it is clear that I am at one with your correspondent 
‘* Smilax.” 

My principe! object in writing is, however, not to advance a 
theory of the catastrophe, but to combat a statement made first in 
one of the New York technical journals and partially endorsed by 
yourself. It is that we do not know much about long and large 
bridge members in compression, and that they may be really 
weaker than we think them. To advance arguments in detail 
against this view would occupy more space than I dare ask for, 
but the point is worth discussion. But it is above all things 
essential that we should have a definite meaning attached to the 
words long and large. 

Now, itis not to be disputed that the virtual length ofa compression 
member is decided by the distance between lateral supports suffici- 
ently strong to prevent lateral deflection. A strut 1000ft. long sup- 
ported at every 10ft. in this way is just as competent to resist 
compressive stresses as is any strut of the same section 10ft. long. 
So far as I can see there is nogetting away from this fact. But, on 
the other hand, it may well happen that the long strut is not suffi- 
ciently stayed transversely, because it is from one point of view 
more costly, troublesome, and expensive to stay a long strut than 
a short one. 

The general indication is that all large struts should be hollow. 
The top members of the tubular girders of the Britannia Bridge 
are hollow cellular structures, and the whole bridge is, in its way, 
a perfect bit of work. But to my mind the great bridge put up 
by Brunel at Saltash is, if less elegant, more scientific. The top 
booms are great tubes, and lateral deflection of any kind is impos- 
sible in them. Sir Benjamin Baker used tubes for the same 
reason in the Forth Bridge. The great Sukkur Bridge, again, has 
tubes for all its compression members. To put pins and links in 
compression is equivalent to putting a chain in compression and 
providing side stays to keep it up to its work. 

Whether a compression member in a bridge is big or little, long 
or short, is of no consequence whatever. Its strength or its weak- 
ness will depend on the stiffness of it, and the quantity and quality 
of the material in it, and the stiffest strut that can be made for a 
given quantity of material is a hollow parabolic spindle, such as is 
used in the largest class of shear legs. No fear whatever need be 
experienced that bridges may not be safe because the compression 
members are of unusual dimensions. There is nothing occult 
about the stresses in them that can affect their safety, provided 
that in this, as in all cases, the engineer secures a sufficient margin 
of strength to provide for contingencies in workmanship, material, 
or overloading. It seems clear enough, however, that a margin 
which would suffice in a rigid structure like the Saltash Bridge 





would not be nearly enough for a highly flexible structure, aj] 
hinged together, like the Quebec Bridge. 
Westminster, September 30th. M. EF, 


S1r,—There is one point which seems to have escaped the atten. 
tion of those who see the cause of the failure in the bending of the 
bottom boom. This boom is presumed to have sh rtened under 
compressive stress. Now, one of two things must have happened 
to bring about thatend. Either the foot of the main vertical column 
must have moved shorewards or the end of thegirder whereit touches 
the approach spans must have moved riverwards. The former 
movement does not appear to have taken place. The bolster js 
where it was from the beginning. The landward end of the girder 
has, of course, moved, the tension or atchor bolts having fallen 
forward, but it must be remembered that the whole of this part of 
the work has been standing safely for many months, It was, 
therefore, not likely to fall under its own weight. We may, there. 
fore, safely conclude that the movement of the anchor bolts did 
not precede, but accompanied the fall of the bridge. Weights 
added to the river arm would, of course, increase the stresses in 
the bottom boom on the landward side, but serious bending could 
only be caused by the bottom of the main pillars moving backward 
—or shoreward, if you like—that is, towards the crumpled spot, 
Unless it can be shown that the bolster moved as wuch as the 
amonnt of crumpling requires, | cannot accept the view that this 
was the first point of failure. 

I would like to remark that just as since the first reports were 
received further information thas arrived to the effect that not one 
only, but both bottom booms of the shore span have 8 bends in 
them, so when the débris is taken from the river it may be found 
that the bottom booms on the river side have also similar bends, 
In that case, it would be clear that the bridge simply collapsed 
vertically from want of strength, and that no particular spot was 
weaker than others, F, B, 

Birmingham. 


Sir,—The criticism of ‘‘Smilax” harmonises with my own idea as 
to the cause of the Quebec Bridge disaster. The fulcrum of the 
cantilever being at a much lower level than the point of attachment 
of the anchor bars, the tendency would be to draw these bars 
towards the river ; and the weight of the anchor, being at an angle 
to the direction of this tendency, would oppose it somewhat 
ineffectively. The design of the bridge always looked to me 
unsatisfactory; quite sufficiently so, in fact, to rob it of any 
possible elegance. Alas, that what | set down as untechnical 
prejudice should now be justified ! NEMO, 

London, September 28th. 


Sir,—In thefabsence of detailed information as to the internal 
structure of this bridge, I am disposed to attribute the failure to 
the lack of efficient lateral bracing cf the arched lower member. 

Octoter Ist. B. 


STEAM ENGINE ECONOMY, 


Sir,—Mr. Pond’s interesting letter on this subject appearing in 
your issue of 20th inst. seems to me to imply that it is impossible 
to effect an economy equal to that effected when compounding, or, 
as he terms it, ‘‘ NcNaughting,” was introduced. My letter on 
compounding and superheating, which appeared in the same issue, 
will show that in some quarters even now compounding is regarded 
as a doubtful expedient for effecting economy so far as locomotive 
practice is concerned. Leaving this point in the meantime, | 
would direct attention to certain features of present-day practice 
which, if suitably modified, will undoubtedly form a source of 
economy quite equal to, if not greater than, that at present 
effected by compounding. 

It is a well-known fact that an enormous «juantity of heat passes 
out of the chimney both in the sensible form and in the form of 
unconsumed gases. Regarding the great loss of heat from steam 
now sent to waste, an eminent locomotive engineer in Egypt uses 
an exhaust steam heater for the feed-water, and by this means 
raises its temperature to 270 deg. before it reaches the boiler. 
While being a step in the right direction, this is not quite far 
enough. To bring about a substantial reduction in the coal bill, 
it is, in my opinion, necessary not only that the whole of the 
steam sent to waste should be utilised in heating the boiler feed- 
water, but that all furnaces should be arranged for slow combus- 
tion, so that the maximum efficiency of combustion may be 
realised, a problem which, although it at first sight may appear 
complex, is, in my opinion, not insuperable. 

As my experience has been principally with locomotives, [ will 
refer to a proposed alteration to this type of boiler. Let us 
assume one of a modern type which weighs 19 tens and carries 
6 tons of water, with a heating surface of 1900 square feet. In its 
stead I would construct a steam generator formed of a nest of 
tubes, say, ljin. in diameter, solid drawn steel, and by doing so 
would, for the same weight of 25 tons, obtain a boiler with about 
6000 square feet of heating surface, or over three times that now 
available on British railways. With such a heating surface there 
would be no difficulty in maintaining a sufficient supply of steam 
under slow combustion conditions. It will be noted that the type 
of steam generator I refer to is that known as the “flash boiler,” 
which is in use in motor car traction with some success 

Mr. Pond asks for information regarding very low back pressures 
in reciprocating engines. I can show him a compound engine at 
work which can, single-handed, usefully expand the steam 
through a pressure range which at present appears to require the 
combined effort of the existing reciprocating and turbine engine to 
attain, JOHN RIBKIE. 

Argaith, Dumbreck, September 28th. 


NATIONALISATION OF RAILWAYS, 


Sir,—I read the articles on State railways at page 318 in your 
last issue, and agree with the opinions therein expressed. 

Suppose the State had purchased the railways when the net 
earnings were 4} per cent., what a loss we should have had when 
it is now recorded that the net earnings are only over 3 per cent. 
The State would lose stamps on transfer of stocks, they would lose 
postage now paid for posting dividend warrants and passenger 
duty, and, I think, it would not pay rates as now is the case to 
cities and towns through which lines pass, and we may rest assured 
that there would be fewer passenger trains run to get a better 
paying result, nor could the charges be fixed, whilst material 
and wages would rise. Wage earners would agitate to be taken 
gratis, Frepk. T, Haaccarp, F.S.S. 

Tunbridge Wells, 

September 30th. 








ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—The Institution 
of Engineers and Shipbuilders in Scotland will enter upon their 
forty-seventh session of proceedings on the 22nd October, when the 
new president, Mr. John Ward, of Messrs. Denny and Brothers, 
Dumbarton, will deliver his presidential address, The major 
portion, it is understood, will deal in a retrospective way with the 
developments in shipbuilding, and, considering the eminent share 
which the firm of which Mr. Ward is a partner has taken in this 
development, the address is likely to be of particular interest. 
Amongst the papers to be submitted and discussed during 
the session one will deal with a new scientific apparatus for 
measuring the oscillation of shivs, by a French sana ; one will 
be by Professor Mellanby, of the Glasgow Technical College; one 
by Mr. D. B. Morrison, of West Hartlepool; and another by Mr. 
J. R. Jack, of the staff at Leven Shipyard, Dumbarton, whose 
subject will be ‘‘The Commercial Aspects of Ships’ Specifications.’ 
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TUBE AND ANGLE BENDING MACHINE 


BRADLEY AND CRAVEN, LIMITED, WAKEFIELD, ENGINEERS 
































BENDING MACHINE. 


A New typeof bending machine recently built for a well-known 
firm of locomotive engineers by Bradley and Craven, Limited, 
Wakefield, is shown in the annexed engravings. The machine 
is capable of dealing with copper tubes up to 44in. diameter, 
and can make bends from 10in. diameter upwards. Perhaps 
the most noteworthy feature of this apparatus is that all 
four rollers are separately driven and receive their motion 
from the main driving drums through spur, worm, and mitre 
gearing. The two outside bottom relers are carried in 
bearings in the main frame of the machine, the distance 
between their centres being fixed and maintaired by a steel 
yoke piece shown, The two centre rollers are carried in a 
cast steel slide which can be raised or lowered by worm gear- 
ing and hand wheel according to the radius of the curve of 
the pipe or material which the operator desires 10 produce. 
The upper roller has also a separate vertical adjustment by 
means of a hand wheel and worm gear clearly shown in the 
illustrations. The worm wheels are all cf steel and revolve in 
phosphor bronze bearings. Either of two rolling speeds, 
namely, 3ft. and 5ft. per minute, can be obtained by two 
sets of spur-reducing gearing, and the reversing motion is 
given by a cro:s belt operated from the front of the machine. 
The rollers can be readily changed according to the work to 
be done. Quite a wide range of operations is possible—such 
as bending tees, angle and channel, and H sections, or bending 
tubes into irregular shapes ; the machine can also be used for 
making parallel or conical coils. It is stoutly built, and occu- 
pies only a small floor area. 








PARSONS TYPE STEAM TURBINES. 
An unpublished address by CHartes H. Naytor,. 
THE author, in presenting this paper to the Engineering 
Society, wishes to state that the matter herein should be taken 
as open for free discussion, for he believes many parts of it to 


be new. He also begs to thank those to whom from time to | 


V- Spec Volume 
c = Horizontal Velocity 
6 = Periperal 





a turbine of this type there appear to be two things to 
consider :— 


First, the horizontal progression of the steam through the | 


different cross-sectional areas, which the author hereinafter 
calls the horizontal velocity, for, a known quantity of steam 
by weight passing per minute must have a certain horizontal 
velocity at any cross-section depending on its specific volume 
and the area of cross-section. 

Secondly, the generated velccity due to expansion. It will 
be easily recognised that this is far greater in magnitude than 
the former. 

To make this clearer, suppose 20 lb. weight of steam be 
allowed to flow through a tube of 10 square incharea, parallel 
from end to end, and the pressure be 100 lb. per square inch 
at cne end and 50 lb. per square inch at the other. 
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Fig. 2 


The generated velocity at exit due to the drop of 50 Ib. 

pressure can be determined by the usual formula— 
oe = PV. BV 
n—1 
*. v = 564ft. per sec. 

and the spec. vol. after adiabatic expansion to 50 lb. per 
square inch absolute would be 8 cubic feet per 1b. 

The cross section of the steam stream at exit would need 
to be — 


zy 


20 x 8 x 144 
60 x 564 
The velocity generated by expansion drives the steam ahead, 


= 0°68 sq. in. 


so that spaces are left in the tube thus— Fig. 2—and the cross- 


section of the exit steam would be 0°68 square inch. 


Yeh Perip Vel | 
1256, 





In Area An A 


347 | 435 



































Perip!Vel =105 \Perip! 
c-I6. 0794, | call: 52V 








“THe Encinecer" 


| Perip Ve 
Vel=110 | rie 


A 
SS Perip Vel |Perip Vel 


AnnularArea 6/539 tiAn Area » 8634 fe, 
' 











| =/54 | -/58 
Kic-6V te-G3V! 
An Area ‘An Area \An Area 
1 116 5gM 165 sq ft 231sq fb 


' 
1 
t] 














Sc. 


Swain 


Fig. 1 


time he has described the methods as they have developed 


If the exit pressure were to be reduced, some pressure could 


If the expansive energy could be taken out of steam without 

producing velocity, then, and ovly then, would the parallel 

tube flow full from end toend. We can now draw the com- 

| parison between the annular steam space in the turbine and 
this tube. 

It should be a point in design to cause the annular space 

| between turbine body and rotor to flow full, and velocities 
due to expansive force of the steam should be expended upon 
driving the turbine blades. 

The author arrived at a fundamental principle that what- 
ever velocity is allowed to be generated 1t must be directed 
at such an angle that its horizontal component shall agree 
with the horizontal velocity necessary to carry the steam 
onward past that point through the turbine. 

Taking for granted that the approximate form of the blades 
and necessary fixings are well known, and referring to Fig. 3, 

| steam enters horizontally with a certain velocity c necessary 
to pass the weight of steam through the annular area of the 
turbine at that section. It at once begins to expand because 
of the drop of pressure due to the receding movable blades 
in the next row. If c be the velocity of the horizontal flow, 
and v is the génerated increase of velocity, in the diagram of 
| vel cities— Fig. 3.—we must have c + v as the hypotenuse 
cf a right-angled triangle: c as 
the base and 6 as the peripheral 
velocity of the first row of moving 
blades. 

This is the ideal case, for the 
whole of the generated velocity 
would have been used in propelling 
the first row of moving blades, 
leaving only a horizontal relative 
velocity c. In practice it is more 
often that the perpendiculars of 
the diagram of velocities is 6 + z, 
and the rejected velocity is more 
than c, being equal to y. 

Referring to the fundamental 
principles laid down, and also to 
the diagrams Fig. 3; although a 
generated velocity is permitted, 
it is at such an angle that its 
horizontal component is equal to 
the velocity c. 

It was at this point in the 
author’s investigations that it 
was brought to his notice that he 
had reckoned for c to be equal to 
such velocity as is necessary for 
the steam to pass through the 
whole annular area of the turbine 
at that particular section, not 
taking into account the reduction 
of area due to the blade thick- 
nesses. He then investigated 
this matter in the following 
manner, and at the same time a 
method of determining the blade 
form. 

Referring to F.g. 4, the first 
| diagram A shows blade thicknesses without any angle, this 
| shape being fixed upon in an arbitrary manner suitable in 
| strength for that width. 

| The second diagram B shows the horizontal velocities c 
| that would result from the throttling of the area. Now, 
considering generated velocities, the pressure of steam being 
| nearly constant, the acceleration of the steam velocity must 
be nearly uniform. We know the initial velocity c, and if 


| the drop of pressure is known the final velocity c + v is also 
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Fig. 3 


for their severe criticism, thus keeping him nearer the straight | be found at which the cross section of uhe steam stream would | known, and we can construct the diagram C of c + v 
| enlarge to the tube area forming a piston, and this the author 

The type of turbine it is proposed to consider is the Parsons | believes would be the limit of the fall of pressure between in- c , ; 
type, known as the reaction turbine. A section of the body | let and exit. It must be understood that this is purely | the angular path the steam is taking at any instant, then 


course, 


of one of these turbines is shown in Fig. 1. 

On the left of the steam admission will be noticed the 
balancers, the object of which is to balance the longitudinal 
thrust of the steam upon the turbine blades. On the right- 
hand side is the turbine proper. 

It is the author’s intention to confine himself to this 
bladed part of the turbine only, with respect to areas, angles, 
and form of blades. In considering the flow of steam through 


theoretical, for, no doubt, the spaces in practice would be 
occupied by eddies, but it will be seen that this does not 
affect the reasoning which is to follow. 

The horizontal velocities necessary to pass the 20 lb. of 
steam per minute along the tube flowing full would need to 
be at entrance 20°8ft. per second ; at exit 38°4ft. per second. 
It is not possible for a parallel tube to flow full, for expansion 
would have to be isothermal, showing no external work done. 





| velocities. 
| Now, following the fundamental principle and making 


De =. © 
| cos } sae 
| From diagram B we have all the values of c, and from 
| diagram C we have all the valuesof c+v. We now have 
| eleven values of cos g shown at D and eleven angles ¢ shown 

at E. All that is necessary is to lay down these angles and 

form a centre line of steam path and plot the vertical spaces 
‘ of diagram A on the new curved centre line of steam path. 
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It will be noticed that the final angle of the steam is such 


c 


that cos @ = -, and that it agrees with the principle 
c 


+v 
laid down, just as if there were no blade obstruction. 


If the blade angle be such that the horizontal component 
of the velocity c + v be greater than c, then in the same 
manner as described with the tube, there would be hollow 
places formed, probably occupied by steam eddies at low 
pressure; or, in other words, the annular space between 
body and rotor would not flow full. If the blade angle be 
such that the horizontal component of c+ v be less than 
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Fig. 4 


c, then the jet of steam issuing from such row of blades 
would be compelled to change its course, bending forward 
until the correct angle be attained. The author is of opinion 
that the horizontal flow of steam in this case would be 
retarded, but in the main eddies would be set up. 

In proceeding with the general application of the principles 
Jaid down, it would be well to place the matter before this 
Society in the same order as it was arrived at. 

The following, though both incorrect and impessible cases, 
will be instructive, and outlines a general method :— 

Assumipg expansion to be adiabatic—which will later be 





Now, dividing the length of the body into any number of 
rows of fixed and moving blades, the larger the number of 
rows the smaller the generated velocity will be per row, for 
the pressure drop is smaller per row. Likewise smaller will 
be the loss due to blade friction. dod joo 

Divide the horizontal line c c, into 100 paris—this line 


Volumes. 
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Fig. 5 


would, of course, more conveniently be drawn to a larger 
scale—-we get a known drop of pressure at each end of a row 
of blades, and feom this can be found in any case the value 
of the generated velocity v. 
Now, construct a series of diagrams as shown on line c ¢). 
A)l the values of c are equal as arranged. The values of 
(c + vi? e . 


zy 


c + v can be found from the usual formula 
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Fig. 6 


~ 7 (PV — P, V,) for P V and P, V, are known from the 
am — 
diagram, likewise m is known, being assumed to be 1-117, and 
agrees with adiabatic expansion. 

We now arrive at the values 6), b,, and b,, &c., the mean 
peripheral velocities of the blades. 

As might be expected, these values are far too great for 
practical purposes, and the final area of the cross section of 





——_— as 


efficiency of 96 per cent. for the dynamo, the output of the tur. 
bine was 2083 °3, for which he submits the term break-kilowatts 
meaning tbe actual power at the turbine shaft. The con, 
sumption of dry saturated steam was 17:28 lb. per B.K.W, 
per hour, with a steam pressure of 1751lb. square inch ab, 
at the first row of blades and a vacuum of 1 lb. persquare inch 
ab. at the condenser. 

Of the 17°28lb. per B.K W. 4 per cent. was allowed ag 
leakage through the balancers; this, of course, might be 
more or less according to the accuracy of construction. 

He jthen started with the conditions that in the bladed 
part of turbine it requires 17 088)b, of steam per B,K.\y, 
per hour, and symbolised the losses :— 

FROTRIOD: (Sic sas. nas) 0ss [50h Gan. 00 

Leakage over tips per pound which does 

blades but produces heat ... 

Blade friction which*produces heat ... ae 

Loss of velocities due to sudden enlargemints of 

cross section and also into condenser... ... ... / 

The loss due to radiation 7, was found to be too small to be 
taken into account. 

Ouside area of turbine = 108 square feet. 

B.T.U, per square foot per hour per degree F’. difference of 
temperature = 0°325 B.Th.U. 

Difference cf temperature 300 deg. F. 

B.T.U. per lb. per hour 

, A x O'S) XO 0-068 B.T.U. 
47°Usd X 2U8d'°S 


The losses /,, 75, and 1, the author found could be most con. 


no work on 
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veniently set forth on the Theta Phi diagram—Fig. 6. Area 
of adiabatic diagram in heat units per lb. of steam = H. 
Area of useful heat part of this diagram = H,. 
By the usual temperature entropy formula 
H = h,-h, + Ly- 7? T-Tilog. « eS 
2.6 1 
= $28°926 B.Th.U. 
= 255,884 ft.-lbs. per lb. of steam. 
1 K.W. hour = 2,654,155 ft.-1bs. 
The theoretical number of lbs. of steam per B.K.W. per 
hour = 10°372 lb. per hour. 
Theoretical lbs. per B.K.W. __ Hy _ 10°372 
Actual Ibs. per Bb. K.W. m =: 17088 
The loss of useful energy, namely, H—- Hy plus the gained 
portion S gives new heat to the steam to the amount S + Q, 
that is :— 


= 0°607. 


4 = = =) tS 
S+Q=H (1 “s 
Q = 0°393 H 
and H = 328°926 
and Q = 9s x T, 
Q _ 0°393 x 328-926 
T) 562°6 


++ Ge = 0°2297. 
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c = Initial Horizontal Velocity for each Stage 


¢, = Final a ” ” ” 


6 = Periperal Velocity 
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shown to be incorrect—an expansion curve is set out with | the turbine is too large; the interest on capital outlay would 


volumes as ordinates and pressures as abscisswe—Fig. 5. 


Let the length of base line 175 to 1 represent the length of | 
the bladed portion of an ideal turbine. If the annular areas | 
at any cross section of turbine be made proportional to the | 
volume, assuming an equal drop of pressure at equal intervals | 
along the body, then the horizontal velocity of the steam 
through the turbine will be constant. Because horizontal | 

Spec. volume 
cross section area | 
portional to volume, ¢ becomes constant. c may be decided | 
upon, say, 40ft. per second, and the annular areas made | 
accordingly. : 


velocity c , and, since area is made pro- | 





| determining :— 


| generating lo.ses, | 


each stage in the practical turbine. 


| not be repaid by any saving thus effected. Limitations began | losses represented by the area Q or Hy 
to show themeelves, and the author then proceeded to investi- | kinds /,, /,, and J,. 

gate the losses of a known turbine with the object of | 
| ous throughout the turbine. 
| tips and blade friction /, and 7, formed a curve within the 
| curve kim-—Fig. 6—untu the first enlargement is reached, 
where a slight isothermal expansion takes place, due to a 
velocity loss/,; but this was found to be too small to 
| appear on the-diagram, and can be shown to be so later on. 


Loss due to blade friction. 
Loss due to leakage over tips of blades. 
The true form of expansion curve due to these two heat | 


Final velocity of steam into condenser. | 
Loss of velocity due to sudden enlargements at the end of | 


Loss due to radiation. 


The turbine was of 2000-kilowatts capacity. Allowing an | a 


Swain Sc! 


The value of the entropy line ¢s was thus found. The 
- H are of three 


The curve k m which bounds one side of § is not continu- 
It was found that leakage over 


1, does, however, assume some proportions at the exhaust 


to cordenser. 


The final velocity into condenser was roughly estimated as 
first approximation, an expansion curve established, blade 
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angles and consequent velocities throughout the turbine 
found, and, accordingly, the final velécity into exhaust. 
This, of course, did not agree with the one assumed, but, 
by reassuming and constructing accord ly, the errors were 
eliminated. é final velocity into baidobser was found to 
be 660ft. per second. 


B.T.U, per Ib. x 778 = x 

B.T.U, por Ib. = 60 _ g-q 

50,100 
, . a 8°7 8°7 

Entropy line g, Fig 6 = 2) ws 00155 

? dy 0642°6 

, = 0°2297 

gu = 0°0155 

The difference y,, = 0°2142 


The losses, blade tip leakage and blade friction /, and /, 

Qy = %p * T; *2142 x 562°6 = 120 B.T.U. per lb. 

Another curve kp was found, and the initial specific 
volume and final specific volume being neved on a standard 
Theta Phi diagram, the actual expansion curve of the steam 
was found to be of the order of P V” = constant, where 

i-i. 

Initial pressure x initial volume “ = final pressure 

x final volume ". 
Log. 175 + 2°€03" = 1 x 278" 
2°24304 


2°02854 
1°t-='n. 
Of H, the heat per pound in the adiabatic expansion Q,, is 
equal to the two Icsses /, and /, 
The actual heat due to the exransion P Vl! is H + 
T, - TP 


§,, and 


Sp = gy x “25 = 09142 x 134-8 = 98-75 B.T.U. 
The ratio of useful to actual heat is— 
H — Qr _ 328-926 — 120 e 
H+ Sp ~ 825-926 + u8-75 ~ ° 988 


In determining the blade angles, &c., the author assumed 
the drop of temperature to be equal per row of blades, and 
constructed the blade angles to suit. The drop of tempera- 
ture per row was taken to be 2 deg. Fah. It will be noted 
that in this respect the turbine data was not known. ‘There 
were eight stages :— 





Initial Final 
Stage. No. of rows. temperature. temperature. 
Deg. Fah. Deg. Fah. 
aS wi EE 307 
ere, Serer laeRerenen: 
3rd lw TE: ane TERR Ca een SB 
Ws aes a WB ee EB nn ea 
CR sie ee BRS! a I i ee | 
OM | sac! ae 20 171 see 151 
Te? owe SE HS 151 131 
OUD. nes sae ae 103 
Referring to diagram Fig. 7 :— 
Heat (useful) per row ees Oe 
2g x 778 5U, 100 
. Ditto weet Cae ~ Vand y? =c? +22 
*. Ditto « St Ete ie es 
50,1.UU 
Ditto » ete 
5U, LOU 
Now z = (c—k) (tang), andk = _” 
tan 
.@=m(e- b ) tan e 
ban 
= ctang — b 


b2 + 26 (ctan » — db) 
5U100 
_ 2bctang — b? 
or 50, 100 
In any stage the final c is greater than the initial c. 
Inserting the mean value of c and multiplying by the number 
of rows R in the stage, then :— 


“. Heat (useful) per row = 


Heat useful per stage = 2B bc tane— Rb* 


50,100 
_ Rb (2c tané — by 
50,100 
H, x 50,100 
and oa +6 = tan 6. 
4 2c 


For example, the angle of the blades in the first row was 
found as follows (referring to Fig. 1) :— 
Initial C = 16:079V = 16:079 x 2°603 
Final ©, = 16-079 V; = 16:079 x 5°6 

Mean value of GC = 66°08ft. per sec. 
Total heat measured off Theta Phi diagram) 
between the temperatures 371 deg. Fah. | 
and 307 deg. Fah. and up to the bounding ;{ 
lines kp and water line ... ... ... ve 
Useful heat H, = 69°5 x °588 = 40°8 B.T.U. 
Peripheral velocity b = 105ft. per sec. 
Inserting these values— 


42-16ft. per sec, 
90ft. per sec. 


Hil 


= 69°5 B.T.U. 


40°8 x 50,100 z 
+ 105 
32 « 105 heat 
2 x 66°08 a 
5°33 = tan 0 
= tan 79°5°. 


The following values were thus found and digagram—Fig. 
8—drawn :— 














lw Useful P . Perip. 
: No. Heat Initial | Final 
Stage. | e heat vel Tan. ¢ 

jrows B.T.U. BT.U. ec cl ‘ 

—_-_ ! —EE 
lst | 82 69-5 40-8 42-16 | 90 105 5-83 | 79-5" 
2nd 28 66-5 39-1 64-5 | 144 110 8-58 | 74-5 
3rd | 44 36-9 21-7 | 107 175 149 2-38 | 67-5" 
4th 14 37-9 22-3 | 128 | 208 154-| -2-07 | 64° 
5th 12 33-8 19-9 | 146 212-5 158 1-77 | 60-5° 
éih | 10 28-8 17-0 | 227-5 | 350-5 245. | . 1-025 | 45-5° 
ith | 10 80-65 | 18-0 | 248 | 400 252 +948 | 43-5 
8th | 14 44-75 | 26-25 | 820 635 258 654 | 88-5 








different distribution of temperature—say, for instance, a 
slow drop at the beginning and a quick drop at the end, 
because, on reviewing the diagrams—Fig. 8—he was well 
satisfied that the velocities were fairly equal throughout. 

A different distribution of temperature would necessitate 
different blade angles to suit, and there could have been 
found in precisely the same manuer as described. 

In the initial stages the relative velocities were found to 
be large compared with ¢ + v, as will readily be seen on 
Fig. 8; this is because b, the peripheral velccities, for 
practical reasons are low. Z 

Values of b could be increased by increasing the diameter 
of turbine, but in order to maintain c the blade lengths 
would have to ba reduced, and the useful blade length, com- 
pared with the tip clearance, would be reduced, and the tip 
leakage loss would be increated. With respect to tip 
leakage loss /,, and blade friction loss /,, these were’ found to 
be together equal to Qy per pound ; J, can be separated on the 
assumption that leakage steam flows with the working 
steam, and at every stage finding the ratio between annular 
leakage area and annular working area. This will be the 
fraction per pound loss at every stage, and the heat value 
can be found, for, the initial; and final pressure or tempera- 
ture is known for each stage. 








PRESSURE GAUGES.” 
(Concluded from page 326.) 

THE nature of the deformation which the section of the tube 
undergoes is not very difficult to determine. A thrust curve or, 
for rapid though less accurate work, a circle has to be drawn round 
the centre of the section of the tube—Fig. 4. The areas of the 
two curves have to be equal and their centres of gravity have to 
coincide. It has then to be assumed that a thrust is active in this 
thrust ring which, with a leverage represented by the distance from 
the ring, produces bending moments, and these produce deforma- 
tions. Evidently there will be no bending moments at the inter- 
secting of the two rings, but the tube section will be most severely 
tilted at these points. Where the distances between the tube sec- 
tion and the thrust ring are greatest, there will be found the 
greatest bending moments, the greatest change of curvature, and 
the greatest radial movement, either in or out. The net result is 
that the original deviations of the section from the circular sbape 
are reduced by pressure, which means that the oval section tends 
more and more to becomecircular. It will be found that the radial 
displacement can approximately be represented by a curve of sines. 
the chief curvatures being at the intersection both of the longi- 
tudinal and of the vertical axis. But as the tube has an oval sec- 
tion, the ratio of D, to D rapidly falls off from a maximum at the 
centre to nothing at the two sides, and if the tube were cut into a 
series of double strips it is the central ones which would uncur!l 
most, and the outside ones which would retain their original form. 
The result is that the central portion of the tube has to drag the 
other portions along with it, and thereby its own motion is seriously 
reduced. But that is only a small evil as compared with the very 
serious cross stresses which are set up by this dragging action. 
They are of a most complicated nature, and are almost certainly 
responsible for the permanent deformations which so often occur in 
Bourdon tubes. One might say that theoretically there should be 
no longitudinal stresses in the tube, it should merely alter its 
curvature ; but with an elliptical section the stresses are compli- 
cated. There will be a tension in the outside circumference 
marked T—Fig. 4; then on either side there will be zones of no- 
stress, marked O ; then follow two zones of compression marked C, 
two of no-stress, two of tension, two of no-stress, and an inner 
zone of compression. These six stresses are crossed by four pairs 
of bending stresses in the section of the tube. Now, it is well 
known that wherever stresses change their intensity there will be 
found auxiliary shearing stresses, so that evidently the stresses in 
a Bourdon tube are of great complexity. An ideal section for a 


.Bourdon tube would be one produced naturally by the bulging out 


under pressure of a perfectly flattened tube. 

In 1863 Messrs. Schiiffer and Budenberg introduced their steel- 
tube pressure gauges, These tubes are made by boring holes into 
solid steel rods, turning the outside, flattening, and then bending. 
To guard against corrosion the insides of the tubes are sometimes 
copper-lined.- These tubes are far more expensive than brass 
ones, but in the experience of the Manchester Steam Users’ Asso- 
ciation, they have shown themselves to be extremely reliable, and 
it is rarely if ever that reports are received about their giving 
wrong indications. Unfortunately no steel-tube gauges were sub- 
mitted to the National Physical Laboratory. 

Steel being liable to corrosion, brass being semi-plastic, much 








Fig. 4 


attention has been directed towards discovering a suitable bronze 
which will not only bend into shape without cracking, but will 
retain its elasticity when in use. Messrs, J. Dewrance and Co., 
of London, seem to have been particularly active in this field, and 
produce a Bourdon tube for which they claim that it is almost, if 
not quite, as good as steel, as regards elastic properties. It is 
seamless, and instead of being drawn straight and then bent, it is 
drawn to the circular shape. Naturally such tubes will have no 
puckers on their inside, and will be as hard as any hard-drawn 
bronze which has not been annealed for bending or during the 
brazing operation. Experiments made on the Continent with 
regard to suitable alloys for Bourdon tubes and other elastic 
objects seem to show that the microscopic examination of the 
metal should bea good guide as to its suitability. The metal of 
the tube to be examined is locally polished, and the grain is then 
shown up by etching or by polish attack. If under the microscope 
the metal appears perfectly uniform, it is most likely thoroughly 
elastic ; if it shows a granular structure its elastic properties are 
probably unsatisfactory. This is in accordance with what one 
would expect. Copper, tin, zinc, aluminium, &c., combine with 
each other in definite molecular proportions, forming, as it were, 
definite chemical compounds, hile the alloy is fluid it consists 
of these detinite compounds, dissolved either in the residues of the 
pure metal or the one compound is dissolved in the other, justas salt, 
which is a compound of chlorine and sodium, can be dissolved in 
water, which is a compound of hydrogen and oxygen. On cool- 
ing, the various compounds separate out just as salts crystallise 
out of their solutions, and it is these segregations which are 
revealed by the microscope. If, now, one alloy consists, say, of 
crystals of several ratios of copper and tin, copper and. zinc, and 





* From Mr. Strohmeyer’s report to the Manchester Steam Users’ 
Association. 





tin and zine, it will have a structure like microscopic granite ; or, 
if the proportions are properly arranged, alloys may have perfectly 
homogeneous structures like glass. In the former case the elasticity 
will be less perfect than in the latter, and elastic lag and other 
troubles are likely to occur. 

In the report of the National Physical Laboratory the question 
of the microstructure of the Bourdon tubes has not been dealt 
with, but the gauges have been subjected to various tests, which, 
if the materials had been defective, would have resulted in serious 
changes of pressure indications. 

The next important question is the influence of temperature on 
the accuracy of the gauge readings. ‘I'he subject seems simple 
enough, but one has to remember that although in general the 
gauge will lose about 4 per cent. of its elasticity for a rise of tem- 
pe ature of 180 deg. Fah. = 100 deg. Cent., not only are the indi- 
cations likely to be affected by altered conditions of gearing if the 
housing and wheels are of different materials, but the zero point is 
likely to be shifted considerably, due to differences in the expan- 
sion of the Bourdon tube, the connecting link, and the housing. 
Let it be assumed that the housing and quadrants are of brass and 
the tube and connecting-rod of steel, then the housing will expand 
more than the latter, and the zero point will be lowered. If the 
tube and link expand more than the housing the zero point will 
rise. The pinion is generally made about jin. diameter, with about 
16 to 24 teeth, so that up to haif-pressure only about 10 teeth will 
have come into gear. Assuming that these are of the most perfect 
shape, and that at ordinary temperatures the dial readings are 
correct, then, if due to differences of expansion, the teeth are 
moved out of contact ever so slightly they will not be perfect for 
the new condition of things, and the pressure readings will be more 
irregular than before. That this is not an imaginary possibility is 
proved by an experience with superheated steam, when the quad- . 
rant actually got out of gearing. It is, therefore, not surprising 
to find that, according to the National Physical Laboratory's tests 
made at 65 deg. Fah. and 150 deg. Fab., very divergent results are 
recorded amongst the ten gauges, which are all of the very highest 
excellence. ‘The results are a3 follows :— 


Estimated Rise of Zero Point and Pressuve Reading perv 180 deg. 
Kuh, = 100 deg. Cent, Rise of Tempe rature. 





Gauge ee Rise of 100 Ib. 
and con.-rod. a ai reading. 
Lb. Lb 
A Steel CR) .. + 2-33 2-44 
Bo + 2-14 2-26 
C Nickel ,, - 1-40 4-83 
slater ; + 0-78 4-22 
E Steel ,, 2-48 3-52 
¥F ee + 3-52 3-52 
G Brass 2-0 2-63 
Ag a” hoc - 0-25 3-32 
1 Nickel ;, 1-25 4-26 
J os 1-84 4-20 





It is evident, as mentioned by the Director of the National 
Physical Laboratory, that there is room for improvement. In ordi- 
nary practice an error of, say, 5 ib. or 6 lb. at a pressure of 200 Ib. 
is perhaps no serious matter ; but occasionaliy, when new engines 
are being tested, the acceptance or rejection may hinge on small 
differences like the above, and in pyrometers in which the vapour 
pressures indicate the temperatures, as well as in some chemical 
processes, everything may depend upon extreme accuracy being 
maintained. Standard gauges like A and B ought also to be above 
suspicion. The shifting of the zero point can be obviated by 
making the housing gearing, connecting-rod, and tube of materials 
which have the same coefficient of thermal expansion, but when 
using steel tubes this may be inconvenient. In such cases com- 
pensations could be applied. 

As regards change of elasticity, only one remedy as yet suggests 
itself, and that is to place two Bourdon tubes of different materials 
either side by side or around each other, and to connect their ends 
by a hinged cross-bar. If, for instance, the outside tube be made 
of an aluminium alloy, which is strongly affected by the tempera- 
ture, and the inner one be made of steel, then, if the connecting- 
rod to the quadrant be attached to the aluminium end of the cross- 
bar, the indications would be affected at the rate of, say, 20 per 
cent. for a rise of 100 deg. Cent. If the connecting-rod be 
attached to the steel tube end of the bar the readings would be 
effected at the rate of only about 4 per cent., and if the cross-bar 
be prolonged beyond the steel tube by about one-quarter of the 
distance between the ends of the two tubes, and if the connecting- 
rod to the quadrant be attached to this projection, the gauge 
would register correctly at all temperatures, provided, of course, 
that arrangements are made that the zero point does not shift. 

While dealing with the question of gearing, it is desirable to 
draw attention to the nature of the curve which is described by 
the end point of the Bourdon tube, for, although there is no abso- 
lute necessity to place the connecting-rod parallel to this path, it 
is obviously an uneconomic design which does not utilise to the 
fullest extent whatever motion is available. Let the double line 








Fig. 5 


BC—Fig. 5—be a Bourdon tube, laid out flat. On giving it suc- 
cessively slight increases of curvature, its end will trace the line 
B Ab, aad when reaching the point / will have the circular shape 
of the double line C a+, whose length is exactly equal to BC. 
The bending can be continued until B touches C, and with 
helically wound Bourdon tubes the BA }C curve would, of 
course, be continued beyond the starting point. 
The formula for this curve is— 
Ra £: 
a 


Where L is the length of the Bourdon tube BC = C aA, R is the 
radius Cb, and ais the anglebC B. The dotted line efy is the 
involute of this curve. A line drawn tangentially to this curve at, 
say, f, till it intersects the outer curve at, say, }, is the radius of 
curvature of the path of the end of the Bourdon tube. The con- 
necting-rod to the quadrant, should, if possible, be tangentially to 
this curve, or normal to the line 7d, or if it is desired to attach the 
end of the tube direct to the quadrant, its centre should lie on the 
line f . Any projecting lug on the end of the tube will, of course, 
also move round the centre; this is shown by a dotted line. 
Instead, therefore, of drawing the curve BA /J, it will suffice to 
draw part of the curve «jg. To-do this, find the tangent point 7, 
and determine the direction of the path at b. The curve e/g is a 
very complicated one, but for practical purposes it may be taken 
to be part of a circle, having its centre at 0. Measure the length 
of the Bourdon tube from its soldered socket to its solid end, then 
in the direction BC mark off a distance 0-145 x BC, and erect a 
perpendicular of the height 0-105 x BC. This is the position of 
the centre O. The radius Of is 0-155 x BC. 

One of the greatest troubles with pressure gauges is the vibration 
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of their pointers, especially if placed on locomotives and ships. 
This disturbance is due, not to the pointer being unbalanced, which 
is rarely the case, but to the Bourdon tube, its connecting-rod 
and quadrant not being balanced. The difficulty can be overcome 
by using two Bourdon tubes, one turned to the right, the other to 
the left, and connecting the two ends to the quadrant, one above, 
the other below its centre. 

This arrangement was invented by Mr. Lane, whose name is also 
associated with a double-tubed gauge, in which the quadrant 
centre is attached to the end of one tube, and the connecting-rod 
to the other. When subjected to vibrations the quadrant as a 
whole will move up and down, and may possibly disengage itself. 
This gauge does not seem to have come into extensive use. A 
similar double-tubed gauge was invented by Mr. Crosby. The 
tubes are half-circles, one being smaller than the other, and their 
ends are, by means of two links, connected to the top end of a 
single link, whose lower end is attached to the quadrant. As this 
gauge is a favourite with some continental railway companies, on 
account of its freedom from vibrations, the National Physical 
Laboratory were asked to make a supplementary test with this 
gauge, which they have done with the following result : - 


Vebration ef Gauge Pointer on Scale. 


Pressures. Test A. Test B. Test C 
140 lb, Under lit... Unaerllb. .. Under 1 lb, 
20 Ib. Uuder lib. ... Underllb. ... Under 1 Ib. 


Vibrations were at one time reduced to a minimum by Messis, 
Dawrance and Co. in those cf their gauges having semicircular 
Bourdon tubes. The balancing effect is a rather complicated one, 
and will not be discussed, as this very excellent gauge died a sudden 
and unnatural death, when, in consequence of the explosion on 
H.M.S. Thunderer, engineers took a fright, from which they have 
hardly yet recovered, and blamed everything for the accident 
except perhaps the true cause. This particular form of gauge is 
still in use, but only on the locomotives of one British railway. 
Recently the balancing of gauges has again been taken in hand by 
Messrs. Dewrance and Co., and the result is a device which, 
according to the vibration tests of the National Physical Labora- 
tory, gives absolutely perfect results. 

The principle upon which the balancing is effected is roughly 
stated as follows:—Assuming the pointer to be balanced, an up- 
and-down motion of the gauge will cause the end of the Bourdon 
tube to oscillate in every direction, but it is only that component 
which is parallel to the connecting-rod which affects the quadrant, 
and which has to be balanced by a weight on the side of the 
quadrant. Again, if the gauge be oscillated horizontally, the 
component of the movement of the end of the tube which is 
parallel to the connecting-rod has to be balanced on the top or 
oottom of the quadrant. These two balance weights can be com- 
bined into a single one, and may form part of the quadrant. The 
balancing could also be effected on the quadrant if the connecting- 
rod were to be omitted, and one could also introduce a balancing 
beam with its fulcrum on the line f )—Fig. 5. ‘This would relieve 
the quadrant and gearing of much unnecessary strain. 

Objections are made that with a balanced gauge the boiler 
attendant cannot be sure that the gauge is working freely, and for 
this reason the less perfect instrument ought to be preferred. For 
the benefit of these objectors the gauge front could be made trans- 
parent ; then they would see how the end of the tube vibrates 
violently, but only at right angles to the direction of the connect- 
ing-rod ; the motion parallel to the connecting-rod is balanced by 
the weights on the qu+drant. 

The steadying of uhe motion of a gauge pointer is, in fact, a very 
important subject, as it affects the accuracy in more senses than 
one. With portable gauges it is always very important to place 
them vertically, or, at least, in the same position as that in which 
they have been tested, otherwise errors of 5 per cent. of the maxi- 
mum reading are introduced. In very sensitive gauges, such, for 
instance, as are used in submarine boats for indicating the depth 
of submergence, even the tilting of the vessel affects the readings 
of unbalanced gauges. (Gauges which are used with thermometers 
should also be balanced, otherwise these instruments can be us d 
only in one position. All gauges subjected to vibrations rapidly 
wear out their gearing, and are then attlicted with an excessive 
amount of slackness, which intensifies the evil, and on account of 
this excessive wear and tear both the bearings and the gearing have 
to be made excessively strong, whicb leads to increased friction and 
uncertainty of indication. Thus in the gauges under consideration 
it appears from the National Physical Laboratory’s report that 
even in the best of gauges one may expect to find uncertainties of 
reading—friction and backlash—amounting to 1lb. per square 
inch, 

On account of the heavy strains in working, transport shocks, 
and other disturbing influences, amongst which the rather exces- 
sive weight of the pointer is an important item, the mechanism of 
pressure gauges has had to be made of substantial dimensions, and 
if accurate readings are to be attained, the workmanship has 
naturally to be of the best. -Thus, for instance, in submarine boat 
gauges the pivots are all jewelled, as in watches. When, however, 
pinions and other working parts have to be made of large dimen- 
sions, so as to withstand external influences, frictional resistance 
will increase in proportion, and with it the amount of uncertainty 
of the indications. These disturbing influences can be reduced, 
but never entirely eliminated, by accurate workmanship. 

Seeing that the forces which tend to move the pointer are very 
weak, it is obvious that the gearing should be as perfect as pos- 
sible. Now, with pinion wires and stamped quadrant teeth there 
may be a little rag or burr on one of the teeth which may or may 
not catch and stop further movement, or it may happen that the 
two wheels are too closely geared, which may come about by the 
sprung brackets springing back after a time. In either case 
the slight projection on one tooth, or its tight fit into other teeth, 
may stop the working of the gauge. Such defects, or, perhaps, 
coarse dust, have been contributory causes to several boiler 
explosions, the man in charge receiving no warning by his 
defective gauge that something was wrong with, say, the safety 
valve. 

As already mentioned, there are rarely more than, say, twenty- 
four teeth in the pointer pinion, so that while the pressure rises 
from 0 to the mean working pressure, which is generally one-half 
of the maximum, only ten teeth will have come in and out of gear. 
With perfectly shaped teeth there need be no play between them, 
and if the distances of the centres are correct, the teeth engage 
as intended, and the motion of the pointer will be very uniform. 
But if the distance between the centres is not correct, and more 
especially if constant vibration has caused the teeth to wear, 
which, as is well known, is not a uniform process, but is more 
active at the tip and base of each tooth than at the centre, the 
indications of the pointer will undergo a change which makes 
itself felt whenever a readjustment of the zero point has to be 
carried out. 

If, for instance, the working pressure is 1001b., and if exactly 
ten pinion teeth come in and out of gear when the pointer moves 
to this pressure, then for every 101lb. mark the relative position of 
a quadrant and piniun tooth will be the same, and no matter how 
incorrectly each tooth may be shaped, all the indications will be 
correct if the 1001b. indications is correct. If, however, 110]b. 
on the gauge corresponds to ten teeth of the pinion, then the two 
teeth will be in different relative positions for the several pres- 
sures, 1101b., 100]b., 901b., &c. If in this case, too, the teeth 
are badly shaped, and if the zero has to be adjusted to make 
good wear and tear or elastic lag of the tube, &c., then it is 
almost certain that the pointer displacements for the various 
pressures will be different ; that, for instance, an adjustment of 
5lb. for the 1101b, mark may shift the 1001b. position by 61b., 
the 90lb. position by 4]b., &c. In such cases, which are not 
infrequent, tbe dial has ultimately to be re-marked, for no amount 
of adjustment can remove these irregularities. Obviously, bad 
gauges with badly-shaped teeth, possibly produced by punching, 


will behave worse in this respect than those of the best makers, 
and those gauges will suffer most which vibrate most. 

In order to obtain some idea as to the amount of change which 
occurred during the testing, the tapped readings should be com- 
pared with the first readings at the same pressures. These differ- 
ences are due partly to prolonged strain, partly to temperature 
effect, partly to vibration influences and to a possible change in 
the readings of the standard gauge. ; 

It is. evident, from the results obtained, that the pressure 
gauge, like many other objects, is a compromise, and that as per- 
fection in one part leads tu troubles in others, one can hope for no 
more than a fairly high standard in each direction. The troubles 
from which gauges may suffer can briefly be summarised as 
follows :— 

The Bourdon tube may be made of inelastic or otherwise unsuit- 
able material, badly brazed, puckered on the inside, and wrongly 
secured inits socket ; the gauge back and frame may be in one 
piece, and’capable of being damaged by rough handling ; the tube, 
frame, and gearing may be of different materials, resulting in 
serious errors with change: of temperature ; the gearing may be 
punched or badly shaped—defects which can sometimes be detected 
by turning the quadrant with the finger and thumb ; the pinions 
may be rough, their holes slack, and the brackets merely bent into 
position. 

Portable test gauges, locomotive and other gauges, liable to 
vibrations, might have the Bourdon tube balanced— in fact, except 
for the absurd idea that a gauge pointer ought to be vibrating with 
the slightest disturbance, there is no reason why all gauges should 
not be balanced. As regards the perfection which may reasonabl 
be expected of first-class gauges, the National Physical Laboratory's 
— furnishes the following information :— 

naccuracies of markings may amount to about 4 per cent. of the 
maximum pressure. 

Changes due to elastic lag and other changes associated with 
the elastic properties of metals should be inappreciable. 

Change of zero due to rise of temperature of 100 deg. Cent. may 
amount to 4 per cent. of the maximum pressure. 

Thermal change of elasticity, resulting in indications which are 
higher than the correct pressures, may amount to nearly 5 per 
cent. of the pressure per 100 deg. Cent. increase of tem- 
perature. 

The vibrations of the pointer in unbalanced gauges may amount 
to 10 per cent. of the maximum pressure when the vibrations have 
anamplitude of ,in. with 725 revolutions per minute. 

Friction may amount to } per cent. of the maximum pressure. 
Changes during the entire test may amount to 0-1 per cent. of 
the maximum pressure, 

Little has been said about the Schiiffer diaphragm gauge. It 
still holds its own on traction engines, winches, and wherever 
rough usage may be expected, for it is not so liable to be damagec 
as the Bourdon tube. No gaugemakers seem to favour this type 
and it had no representative amongst those tested by the National 
Physical Laboratory, yet, judging by the favour which this design 
has found amongst aneroid barometer makers, it ought to be 
capable of giving accurate indications. 








THE CONCILIATION ACT. 


THE Conciliation (Trades Disputes) Act was passed in 1896. 
The Board of Trade issued, at the end of last month, the sixth 
report dealing with the working of this Act. This report 
covers two years, namely, from July ist, 1905, to June 30th, 
1907. During this period the number of cases coming within 
the jurisdiction of the Board of Trade was 51, which was 
somewhat higher than had been the case since the first year 
after the Act passed ; or rather from August, 1896, to June, 
1897. During that period 35 cases were dealt with, but there 
were only 32 in two years after that, and thenceforward to 
June, 1905, the yearly average was 19. Between June, 1905, 
and June, 1907, there were, as has been said, 51 cases—a 
yearly average of just over 25 per annum. Comparatively 
few of these 51 cases concern the engineering trades proper, 
or even those trades indirectly connected with engineering. 
For instance, there were only 7 in the metal, engineering, 
and shipbuilding trades, and 4 in mining and quarrying. On 
the other hand, there were 14 in the building trades, 13 
in the boot and shoe trade, 7 in the printing and allied 
trades, and 6 in other trades. This has been more or less the 
case since the Act was passed, though the numbers have 
varied slightly. The building trades, however, always head 
the list, the number of cases being approximately double those 
in the engineering trades. Out of the total of 232 cases 
dealt with since August, 1896, there have been joint applica- 
tions in 140 cases; applications from workpeople only in 60 
cases, and from employers only in 22 cases. In the earlier 
years of the operation of the Act applications for the inter- 
vention of the Board of Trade came mainly from one side 
only—generally from the workpeople. The great majority of 
the applicAtions during the past six or seven years have been 
joint applications, either from the parties themselves, or from 
organisations directly representing them, The total number 
of cases of joint applications during the two years to 
June 30th, 1907, was 46, or 90 per cent. of all the cases. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
A Rally. 


TRADE has rallied this week from its recent quietude, and 
there is more disposition to do business, the easier terms conceded 
in several departments having been instrumental in bringing out 
buyers. The quarterly meeting to be held next Thursday, 
October 10th, in Birmingham, is now looked forward to with 
interest as likely to prove more satisfactory than a few 
weeks ago was considered probable. There is a good deal of 
engineering work about, including railway undertakings and vari- 
ous public works, and the demand for material is correspondingly 
healthy. The ‘‘boom” conditions observable a few months ago 
have subsided, and a more steady tone has taken their place. 


Pig Iron Steadier. 

Orders are beginning to accumulate again, and the winter 
demand is opening nicely. Staffordshire common forge pigs are 
quoted 57s. 6d.; part mine. 60s,; bestall mine, 87s. 6d. to 92s, 6d.; 
and cold blast, 115s, N ng ears are quoted 57s, 6d. to 58s. 6d. ; 
and Derbyshire, 59s. to 603. The call for foundry sorts is improv- 
ing ; and that for hematites is only moderate. 


Manufactured Iron. 

Engineers are good customers for best and medium bars, 
the former being still quoted on the £9 basis, with no likelihood of 
an early alteration. Medium sorts are about £7 53, Belgian bar 
iron is reported to be on offer at as low as £6 18s. 9d. delivered 
for nut and boit making. Plain sheets are £8 12s. 6d. to £8 15s. 
for 24 w.g., and galvanised corrugated sheets are quoted 
£13 2s, 6d. for 24 w.g., delivered Liverpool orequal. The recent 
sharp official drop is said to have been caused by some of the 
firms outside the Association underselling in consequence of the 
lower price of spelter. Rivet iron is quoted £7 15s., and gas strip 





is £7 15s. to £7 17s. 6d. 





Ironworkers’ Wages and Finished Iron Production. 


There is no change in ironworkers’ wages by the last 
bi-monthly return, these continuing 93, 6d. per ton, and all other 
mill and forge wages unaltered from the 7th of October to the 7th 
of December. The new average net selling price for July and 
August has been £7 8s. 6-92d., being 1s. 0-15d. better than two 
months previously, but not enough under the sliding scale to carry 
an advance. The total production of the seventeen firms whose 
books were examined was 37,129 tons, or less than two months ago 
by 1181 tons. The new total was made up as follows :—Bars, 
24,209 tons; hoops and strip, 10,036 tons; plates and sheets, 
1854 tons ; and angles and tees, 1029 tons. 


The Midland Wages Board. 

The Welsh Sheet Mill Committee of the Midland Iron and 
Steel Wages Board have presented Mr. William Ancott with a 
cheque for £100 as a mark of esteem upon his resigning the position 
of Operatives’ Secretary of that section of the Board, in consequence 
of advancing age and the trying journeys from the Midland to 
South Wales and back. The Committee passed a unanimous reso- 
lution of great appreciation of Mr. Ancott’s services. Mr. Ancott 
will still retain his connection with the Midland Board. The 
presentation was made by Mr. W. R. Lysaght, who is chairman of 
the Committee. 


Decline in Steel Prices. 

Steel has been gradually giving way for two months past, 
and a further decline in billets of 23. 6d. per ton is reported. In 
July Bessemer billets commanded £6 5s. and upwards. At the 
Birmingham iron trade meeting in August the price fell half-a- 
crown, and three weeks ago there was a further yielding to about 
the same extent. Now the quotation has got down as low as 
£5 17s. 6d., though in some cases better prices are demanded. 
The pressure of Belgian competition is held responsible for the 
decline. Although offers of continental steel on the open market 
have not been of much practical account, yet there is a regular 
inflow of district consumption, and British steelmasters cannot 
afford to ignore the signs of an expanding surplus for export from 
the centres of the trade abroad. French and Belgian steel is now 
being offered in this district in addition toGerman. Whether the 
offers of Belgian steel are, as some suggest, the indirect consequence 
of the dock strike remains to be seen. If they are, the position 
will soon right itself, but in any case the effect on the market 
should ptr os great. British makers have recognised that some 
concession in native prices must be made in view of foreign com- 

tition. But the present figure of £5 17s. 6d. for billets and tin 

rs still leaves the British article about 7s. above the quotations 
coming from Germany. Manufactured steel prices this week are :— 
Mild bars, £7 15s. to £8 ; girder plates, £8 to £8 53.; boiler plates, 
£9 23, 6d. to £9 5s.; joists, £7 to £7 5s.; and angles, £7 5s, to 
£7 10s. 


Foundry Architecture and Equipments. 


In his presidential address to the Staffordshire Irun and 
Steel Institute Mr. Robert Buchanan remarked that ‘‘it is almost 
invariably the case in this country that foundries are designed by 
people who know nothing of foundry work, and who are so selt- 
satisfied as to be able to do without the help of those who do 
know. The result, in many cases, is what may be mildly described 
as a miserable failure.” So it often was with the equipment of the 
foundry in respect of the various machines and tools to be em- 
ployed. An instance of this came under his notice recently with 
regard to a foundry in which they were using expensive moulding 
machines and yet getting results which were less favourable than 
other foundries were securing without machines. Upon inquiry, 
it was ascertained that these machines were put in by an official 
‘*who had been talked into buying them, but who knew nothing 
whatever about moulding machines of his own knowledge.” Yet 
there was undoubtedly a large and useful field for the moulding 
machine, especially in its simpler forms. Ofteatimes their success 
or failure depended upon the man who worked them. He had 
been asked if he could account for the less output obtained in this 
country from moulding machines compared with that claimed to 
be obtained in America. His reply was that ‘* the home worker 
can’t be and won't be driven like the Pole or Hungarian.” With 
regard to the progress of the iron and steel founding industry, the 
President said that, with every advance in engineering, the 
foundry had had to advance also, We were now in a transition 
period for many foundries. The plants which for a great number 
of years had been engaged in casting parts for reciprocating 
engines had had to tackle the problems and difficulties of the 
steam turbine, and that they had solved these problems and over- 
come these difficulties successfully was amply proved by the 
turbines of enorinous power recently made for marine propulsion. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


MANCHESTER. 
Gloomy Outlook in Pig Iron. 

THE month has opened with comparatively gloomy 
prospects in pig iron. The downward movement has not yet been 
checked, and even becomes more pronounced as time goes on. 
Although the attendance on ’Change on Tuesday was excellent, 
business was limited in character. Buyers still prefer to await the 
course of events. Most makes of pig iron show a slight reduction 
oa the week, except, perhaps, Middlesbrough brands, which are 
becoming more independent of the warrant market under the in- 
fluence probably of heavy shipments and continued continental 
buying. Derbyshire pig has been most irregular, iron in second 
hands offering at 2s. to 3s. per ton under makers’ prices, though 
itis noteworthy that the latter are now more inclined to offer for 
near forward delivery than was the case some time ago. Lincoln- 
shire foundry, owing to high prices, which have not been ofticially 
reduced, is practically off this market, and Derbyshire is therefore 
decidedly the cheapest iron at present on the market, Scotch, in 
sympathy with English makes, is lower, but easier prices have 
stimulated demand, and one or two brands are now stiffer than a 
week or so ago. Glengarnock especially has been very steady, but 
is still being offered in second hands at under makers’ prices. 
Staffordshire remains quiet, although in the centre of production 
a good feeling is reported. Forge iron has been rather irregular, 
and some fair orders have been put throvugh where reasonable 
prices have been quoted. 


Finished Iron, 
Presents no new features. Merchants report a fair 
business, 


Steel. 

There is some depreciation in this department, and plates 
are the turn easier. Although English billets are well maintained 
in price, yet there is more foreign on offer, and prices seem to give 
some advantage over English. 


Copper. 

There is still a sagging market, and prices continue to 
decline, Although there was no particular change to report in 
the manufactured article, buyers hold off as far as possible. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 62s. 6d.; Stafford- 
shire, 60s. 6d.; Derbyshire, 62s.; Middlesbrough, open brands, 
63s, 6d. to 64s,; Scotch: Gartsherrie, 71s. 6d.; Glengarnock, 71s. ; 
Eglinton, 68s, 3d.; Dalmellington, 67s. 9d., delivered Manchester. 





West Coast hematite, 75s.; East Coast ditto, 78s. 6d.; both 
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f.o.t. Scotch, delivered Heysham: Gartsherrie, 69s. 3d.; Glen- 
garnock, 68s. 9d.; Eglinton, 66s; Dalmellington, 65s. 6d. 


Delivered Preston: Gartsherrie, 703. 6d.; Glengarnock, 70s.; 
Evlinton, 67s. 3d.; Dalmellington. 66s, 9d. Finished iron: Bars, 
£8; hoops, £8 7s. 6d.; sheets, £8 15s. Steel Bars, £8 ; hoops, 
£8 7s. 6d.; sheets, £8 J5s,; boiler plates, official, £9 2s. 6d.; 
plates for tank, girder and bridge work, £7 10:.; English billets, 
£5 12s. 6d. to £5 15s.; foreign ditto, £5 5s. to £5 7s. 6d. 
Copper: Sheets, in quantity, £85; tough ingot. £71; best 
selected, £71 per ton; seamless copper tubes, 10?d.; seamless 
brass tubes, 8}d.; condenser, 9}d.; rolled brass, 7d.; brass wire, 
7id.; brass turning rods, 67d.; yellow metal, 74d. per lb. Sheet 
lead firm at £24 10s. per ton. ‘Tin ingots, Englisb, slightly 
lower, being £162 to £163 per ton, 


Lancashire Coal Trade. 

There was the usual attendance on the Coal Exchange, 
and although the hot weather has caused a decline in the demand 
for house coal, this has been more than counterbalanced by an 
increased inquiry in the shipping department. Slack is almost 
unobtainable in anvthing like quantity. Manufacturing coal is 
also in request. Quotations are:—Best coal for domestic pur- 
poses, 15s. 6d. to 16s. 6d.; seconds, 14s. 6d. to 15s.; common, 
12s, 64.; best burgy, 10s, 8d. to 10s. 11d.; common furnace coal, 
lls. Sd.; best slack, 9s. 6d. to 10s.; medium, 9s. to 9s. 6d.; 
common, 8s. 6d. to 8s, 9d., at the pit. Coal for bunkering pur- 
poses, screened, 14s, 3d. to 15s.; unscreened, 143. 3d. to 14s., 
delivered Manchester Ship Canal. 


BARROW-IN-FURNESS, Thursday. 


Hematites. 

When the first signs of weakness were noticeable in the 
hematite iron trade, it was hoped that the falling off was only 
momentary, but indications since go to prove that the trade is in 
for a very quiet period, which will, toa certain extent, be regulated 
by the price of fuel. The foreign demand has fallen away, and 
the inquiry on home account is nothing to give rise to gratifica- 
tion. The makers, realising the position, have commenced to blow 
out some of their furnaces, and at the present time there ara only 
twenty-eight in blast, and a few of these are engaged on special 
hematites, such as ferro-manganese, spiegeleisev, and charcoal. 
The price of fuel, particularly that of coal, is keeping up the price 
of iron, and that is no doubt keeping back several orders. For the 
ordinary qualities of mixed Bessemer numbers makers are now 
asking 75s. net f.o.b., which is 1s. down on the week. Warrant 
jron remains at 75s. 8d. net cash, with little business doing. As 
for the warrant stocks, there will be none left in a few weeks if the 
shrinkage continues, They have never been so low. They now 
stand at 8716 tons. Judging from the way they are being reduced 
week by week, it appears as if a quantity is being taken out by a 
consumer week by week to meet immediate requirements. 
Naturally, in sympathy with the iron trade, the iron ore trade is 
falling away slightly, and prices are lower. Local ores are being 
quoted at 17s. per ton net at mines, 


Steel. 

There is nothing of an encouraging nature to report as 
regards the steel trade. It is very dull, and the orders are not 
sufficient to keep the mills going regularly. The mills at Barrow 
are standing idle this week, and in West Cumberland some of the 
mills are not doing anything owing to the want of orders. Mer- 
chant steel has done nothing for some time now. Prices are a 
little down, and orders are few and far between. The outlook in 
this branch of trade is anything but bright, and it will go hard 
this winter with many of the workpeople 


Shipbuilding and Engineering. 

There is not much being done in the shipbuilding trade. and 
no important orders have been received. A small floating dock for 
the fishing craft at Aberdeen is being built. The engineering 
trades are busy, and likely to be. This remark applies particu- 
larly te the marine and gun-mounting departments, 


Shipping and Coal. 

The shipping of iron and steel from West Coast ports last 
week were 17.738 tons—iron 10,064 tons, and steel 7674 tons, as 
compared with 13,648 tons in the same week of last year—an 
increase of 4090 tons. The total shipments this year to date have 
been 678,752 tons, as compared with 614,376 tons in the same 
period of last year, an increase of 64,376 tons. There is little 
prospect of fuel becoming cheaper yet awhile. The Cumberland 
coalowners have put up their prices, but other districts are at the 
same as last week. Coal is very high, and it is only expected that 
the reduced demand will have a lowering effect on the price. 
Durham coke is dear and hard to obtain, and remains at last week’s 
figure, Charcoal—local—owing to the very wet season is very 
scarce, 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Pig fron. 

THE market for pig iron has been unsatisfactory this week, 
for consumers could not see their way to buy when prices moved 
about so erratically, and there is nothing like the amount of busi- 
ness done that should be transacted at this advanced period of the 
shipping season. All pig iron prices have declined this week. 
No. 3 Cleveland G.M.B. pig iron, which, when the week opened. was 
sold at 56s. per ton, has since declined to 55s., with No. 1 at 61s. ; 
No. 4 foundry at 54s, 64. ; and No. 4 forge at 54s, All qualities 
of Cleveland pig iron are in short supply except No. 3, and that is 
only plentiful in Connal’s public stores. The makers have accu- 
mulated no stock. Prices of East coast hematite pig iron are 
declining, and mixed numbers this week have dropped to 78s. per 
ton ; that is still a very high figure. It is 3. 6d. below the recent 
highest rate. but relatively it bas not fallen so much as Rubio ore, 
this being obtainable at 19s. 6d. c.i.f. Tees. or 3s. below the recent 
maximum, and 19s, has been accepted. Gellivare ore has likewise 
been reduced, and varies between 20s, and 25s, delivered, according 
to quality. 


Stock of Pig Iron. 


The stock of Cleveland pig iron in Connal’s public store, 
which constitutes the whole stock in the district, if not the whole 
stock of pig iron in the world, continues to be substantially 
reduced, notwithstanding that shipments have slackened by a 
considerable amount, and at the close of September the quantity 
held was 149,963 tons, the decrease for the month being 36,258 
tons, which was larger than in August with 34,029 tons, but was 
only about half the quantity reported for May last—78,599 tons. 
The stock at the ond of September consisted of 141,216 tons of 
No, 3 and 8747 tons of No. 4 foundry, the latter of which is 
believed to be owned by one firm, as there are no warrants out for 
it. Eighteen months ago 750,000 tons of Cleveland iron were held 
= stock by Connal’s, and this year’s reduction has been 388,191 
ons, 





Pig Iron Export Trade. 


‘ The shipments of pig iron from the Cleveland district are 
falling off, those of September reaching 130,326 tons, which are the 
‘mallest that have been reported in any month this year except 
February, and they compare with 177,627 tons in April, which 
were the largest shipments on record, and with an average for this 
year of 151,000 tons per month. Nevertheless, they were better 
‘ban were expected in the early part of the month, but were not 
«ual to what they should be, seeing that September is usually one 
of the briskest shipping periods of the year. The return for 





Jast month is not the best for September, for in that month in 
1896 there was a larger export. However, last month was better 
than the average of September in the last ten years by 27 per 
cent , seeing that that average was 102,600 tons. The foreign re- 
quirements were last month the smallest that have been reported 
this year in any month except February, and that was chiefly 
because of the decreases in the business with Italy, Belgium, and 
the United States. Italy received only 2619 tons from Cleveland, 
against 16,710 tons in the previous month. But deliveries to 
Germany were very large—52,876 tons direct and «4 Holland, a 
quantity very seldom exceeded, and it compared with 36,876 tons 
in August. There is not now the rush abroad to buy Cleveland 
pig iron that was notiveable in the early part of the year, and the 
deliveries to oversea destinations last month only reached 84,030 
tons, whereas in Jane the quantity was 134,044 tons, 


Nine Months’ Shipping Statistics. 

The exports of pig iron from the Cleveland district this 
ear have reached the enormous quantity of 1,359,580 tons, which 
is much beyond anything reported in previous years, the largest 
quantity hitherto being 1,098,004 tons in 1906, and the tonnage 
this year has been nearly twice that reported for the corresponding 
period of 1905. This year’s quantity equals 5800 tons per working 
day, against 4700 tons in 1906, and 3100 tons in 1905. Germany 
has this year had 386,602 tons; North America, 248,981 tons ; 

Scotland, 313,935 tons ; and Italy, 92,727 tons. 


Increased Inland Consumption of Cleveland Iron. 


Attention may be directed to a feature of the Cleveland 
pig iron trade which seems rather difficult to explain. It is 
pointed out that there are smaller shipments, with no reduction in 
the production, and continued good decreases in the stock in the 
public stores. In ordinary circumstances this should mean that 
stocks in makers’ hands are accumulating. Bot that is not the 
case, for it is as difficult as ever to get prompt deliveries of pig iron 
for export, It would seem that more Cleveland iron is being 
forwarded to inland consumers, particularly in the Midlands, 
where the supply of pig iron is very short, as Northamptonshire 
and Lincolnshire cannot furnish their ordinary quantities, because 
they have been called upon to ship more to Germany. Then more 
Cleveland pig iron is being used at the local steel works. Thus, 
notwithstanding the reduced exports all the iron that is made 
is being sent into consumption, and stocks do not accumulate 
either with makers or in the public stores. 


Manufactured Iron and Steel. 


Consumers of finished iron and steel are very slow about 
buying, but producers still maintain quotations, because as yet 
there is no pressing necessity to secure further orders, and costs do 
not admit of lower rates being asked. Steel ship plates are at 
£7 10s.; iron ship plates, at £7 15s.; steel ship angles, at £7 2s. 6d. ; 
parallel packing iron, at £6 15s.; iron ship rivets, at £8 17s. 6d.; 
steel joists, at £6 17s. 6¢.; common iron bars, at £8 ; best. bars, at 
£8 7s. 6d. ; best best bars, at £8 15s.; steel hoops. at £7 1l5s., all 
less 24 per cent. f.o.t. Heavy steel rails are at £6 103., and cast 
iron railway chairs at £4 2s. 6d., both netf.o.b. The accountants 
to the Iron Trade Conciliation and Arbitration Board in this dis- 
trict have ascertained that the prices realised by the Consett Iron 
Company for steel plates during June, July, and August were such 
as to justify an advance of 2} per cent. being given for the last 
quarter of the year to the steel millmen at those works, and also at 
the establishments which regulate their wages by the same scale. 


Shipbuilding. 

A good account of the position and prospects of the ship- 
building industry of this district cannot be given, and there 
appears to be little doubt that that trade is in for a period of 
depression. New orders are extremely few, and nothing else 
could very well be expected when there are app?rently a suffi- 
ciency of steamers, and when the prices which the builders have 
to quote for new shipping are so high. They cannot very well 
reduce their quotations when the great cost of materials and the 
high wages are taken into account. So poor have the financial 
returns of many of the existing steamers been that investors will 
not furnish money for further vessels, and bankers are shy about 
financing shipping ventures. There is a lack of work at a number 
of yards, one of the Sunderland yards has been closed, and 
another will shortly have half the yard idle. Empty building 
berths are becoming common throughout the district, and hands 
are being discharged every week. 


Engineering. 

The business, on the whole, is quiet, but there is not the 
slackness that is reported in connection with shipbuilding. The 
dulness in the latter industry cannot but detrimentally affect work 
in engineering shortly. The North-Eastern Railway Company is 
to spend £50,000 to £60,000 in further extending the locomotive 
works at the north end of Darlington; with this end in view the 
Stooperdale estate has been acquired for the extension. 


Wear Commissioners’ Engineer. 

Mr. William Simpson, who has been assistant harbour 
engineer at Aberdeen for twelve years, and has there had 
charge of barbour improvement works costing nearly £700,000, 
has been appointed resident engineer to the River Wear Commis- 
sioners, in succession to Mr. H. H. Wake, who retires after very 
long service, 


Coal and Coke. 

The activity in the coal trade is, on the whole, maintained ; 
in fact, demand is better than it was last week, the slight easing 
in quotations having stimulated inquiries, and consumers are buying 
not only for prompt, but also for forward delivery. Stocks abroad 
are said to be very low, and consumers and merchants are doing 
their best to replenish them before the autumn shipping, 
season is over. Prospects are altogether hopeful for the sellers 
and cheap coal can hardly be expected for months to come. Best 
steam coal is quoted at 163. per ton f.0.b.; best gas coal at 15s. 6d.; 
and Durham unscreened bunkers at 14s. Coking coal is at 14s. 
The demand from abroad for Durham coke has slackened some- 
what, and the price has in consequence become rather easier, 
which is a circumstance not unwelcome to the ironmasters in this 
district, as they have been asked shillings a ton more than the price 
of Cleveland pig iron would warrant them in paying. Foundry 
coke is at 23s. f.o.b., and furnace coke at 22s., delivered equal to 
Middlesbrough furnaces. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Business Situation. 

WE hear occasionally of the coal ‘‘boom” being about at 
an end, but there is very little evidence to that effect in the 
colliery districts. In South Yorkshire work is going on as briskly 
as ever, and the tendency is for values to harden. In the iron 
market, although quotations remain unchanged, it is very difficult 
to obtain supplies of pig iron, makers being so fully sold forward, 
and there being no stocks in hand. The heavy industries remain 
pretty much as last noted. In the lighter staple trades there is 
some improvement reported, several firms being very well off for 
work, and others doing quite an average business. 


Steam Coal Advancing. 


The arrangements for shipping supplies and the placing of 
the Midland Railway locomotive contracts at the coalowners’ 
quotations have caused a stiffening in the steam coal trade. 





Prices in the open market are considerably in advance of the 
railway rate—12s. per ton—and a ready market is found for all 
that is raised. The Humber steam fishing fleets are receiving 
heavy tonnages of hards, for which they have been payiog for a 
considerable time about 12s. per ton. Current prices for imme- 
diate delivery rule at 123. 6d. to 133 per ton at the pits in owners’ 
wagons, The exports of coal from Hull for the week ended 24th 
September reached a weight of 72,320 tons, compared with 
29,328 tons in the corresponding period of last year. The 
principal market was Rotterdam, which took 15,558 tons, Cron- 
stadt coming next with 12.573 tons, and Rouen third with 6973 
tons. The exports from Grimsby for the week ended September 
27th amounted to 30,442 tons, as compared with 37,920 tons for 
the corresponding period of last year. Gothenburg, with 5065 
tons, was at the head of the Grimsby export coal trade for the 
week, 


The Shipping Season. 

By the term ‘‘the shipping season” in the export coal 
trade is meant the shipping to the Baltic ports, which, as a rule, 
may be taken as from April 15th to October 15th. To other 
markets, such as South America, of course shipping is going on 
continuously. The weather having of late been so mild, there is 
no sign of any cessation in shipments, and coalowners will be 
gratified if the present favourable conditions should be continued, 
as the forwarding facilities have not been equal to the abnormally 
heavy tonnages from the pits. A large quantity of coal has yet to ~ 
be sent to various foreign markets. Considerably increased rates, 
as compared with those ruling this season, are being required for 
shipping supplies for next year. 


Railway Coal Contracts. 

We do not hear of any further arrangements made with 
railway companies since an agreeinent was come to with the 
Midland, as already announced. The other companies continue to 
buy to meet current requirements, and they have a fair amount of 
coal to get in under their old contracts. It is expected that some 
movement will be made for sending further supplies ere long. 


House Coal Higher. 

Some doubt was expressed as to whether the mild weather 
would not operate against the further advance intimated in South 
Yorkshire house coal for October 1st. The advance, however, has 
taken place. Itis not uniform in amount, varying in some instances 
with the quality of the coal]. One colliery company has advanced 
one class of coal 6d. per ton, and another 10d. per ton. The 
general rise may be taken abont ls. per ton, although 
even more tha that is stated to be asked for in some quarters. 
In Notts and Derbyshire collieries the quotations issued about 
three weeks ago are for the most part adhered to. In West York- 
shire there is at the time of writing no intimation of any change in 
quotations. South Yorkshire house coal in the best qualities is 
now at 13s. to 13s. 6d. per ton ; secondary sorts about 12s. per 
ton at the pits. 


Coke, &c. 

Coke is again rather weaker. Best washed is quoted this 
week at 15s. 6d. to 16s. per ton, spot lots in some cases being sold 
at 15s. 6c. per ton. Unwashed maintains former quotation—from 
14s. to 15s. per ton. Coking fuel readily fetches from 6:. 6d. to 
7s. per ton. Engine fuel and manufacturing coal are in good 
request for the textile districts, engine fuel making from 63, 
to 7s. per ton. 


The Iron Market. 

Hematites have shown rather a hardening tendency 
since last report. Prices are consequently firmer, but quotations 
are unchanged, West Coast making 91s. to 92s. per ton, and 
East Coast 87s. to 903. per ton, the latter subject to 2} per 
cent., both delivered in Sheffield and Rotherham. Lincolnshire 
and Derbyshire prices as before. Current quotations :—Lincoln- 
shire, No. 3 foundry, 62s. 6d. per ton; No. 4 foundry, 623. per 
ton; No. 4 forge, 61s. 6d. per ton; No. 5, mottled, white, and 
hasic, 63s. 6d. per ton. Derbyshire, No. 3 foundry, 61s. per ton ; 
No. 4 forge, 593. per ton. Bars, £8 10s. per ton ; sheets, £10 10s. 
per ton. 


The Heavy Trades. 

The position remains as noted last week. Fresh orders in 
military and marine material are still being waited for, and are 
much wanted. Railway material, however, is still as freely ordered 
as ever. The work coming forward is not in any remarkable 
volume from any quarter, but the requirements are steady and con- 
tinuous, chiefly from India and the Colonies, as well as from one or 
two foreign markets. Some good work is being done for South 
America. The South African business continues disappointing. 
The home companies are not ordering beyond what they need for 
current requirements. The steel manufacturers, though perhaps 
not quite so pressed as they have been, are well employed. 
A satisfactory trade is reported in agricultural machinery and im- 
plements for Australia, Canada, and South America. 


Commercial Motor Car Exhibition. 

Sheffield has been visited this week by over fifty motor 
vehicles, in connection with the Commercial Vehicle Trials of the 
Royal Automobile Club. The cars came from Leeds on Tuesday 
morning, and arrived in the afternoon at Sheffield, where they 
were accommodated in a large marquee at the Fair Ground. On 
Wednesday the Exhibition was visited by the Lord Mayor and 
Lady Mayoress of Sheffield. The Lord Mayor, in an interesting 
speech, declared the Exhibition open. A large number of the 
public attended, and great interest was evinced in the various 
vehicles exhibited. 








NOTES FROM SCOTLAND. 
(from our own Correspondent.) 


The Labour Troubles. 

WITH regard to the railway agitation, the men on the Scot- 
tish railways are much divided on the question, and at presenta 
strike is not regarded as probable. The Conciliation Board in the 
coal trade has had under consideration, at a meeting in Glasgow this 
weck, the demand of the colliers that the basis rate of the sliding 
scale should be permanently raised, so that wages may not be 
reduced to the low rates touched some years ago. No resolution 
has yet been reached, and it is expected that several meetings will 
be required to thoroughly determine the subject. 


The Warrant Market. 

The improving tendency in pig iron warrants last week, 
when the price of Cleveland iron rose 1s. per ton, was attributed 
to the continued large decreasing stocks in the North of England, 
together with the belief that the stores would be still further 
depleted in the course of the present month. Unfavourable advices 
received from America at the beginning of the present week 
caused a reaction in prices. Rusiness has been done since last 
report in Cleveland warrants from 55s. 63d. to 54s. 3d. cash, at 
54s. ld. one month, and 53s. 9d. to 53s. 14d. for delivery in 
three months, Sellers of Cumberland hematite were at 75s. 8d., 
Scotch warrants being at 64s., and standard foundry iron 53s. 9d, 
per ton. 


Output and Stocks of Pig Iron. 

The output of Scotch pig iron has been reduced to the 
extent of about 600 tons a week. ‘There are now 87 furnaces in 
blast, compared with 89 in the preceding week, and 90 at this time 
last year. The stock of p*g iron in Glasgow warrant stores now 
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amounts to only 1570 tons, and as a small quantity is being with- 
drawn week by week, there is a prosp3ct of the stock being 
entirely swept away. This would place the market practically 
in the hands of the ironmasters. But if prices continue to decline 
itis not at all unlikely that iron might be purchased by speculators 
for delivery into store. In dull times the store has not infre- 
quently in the past been the means of helping to keep the trade 
going. 
Pig Iron Prices and Shipments. 

There has been an easier tendency in some of the Scotch 
makers’ prices of pig iron. G.M.B., No. I, is quoted at Glasgow 
68s.; No. 3, 65s.; Carnbroe, No. 1, 70s.; No. 3, 65s.; Clyde, No. 1, 
72s. 6d.; No. 3, 67s. 6d.; Gartsherrie, No. 1, 73s. ; No. 3, 68s.; 
Calder, No. 1, 74s. 6d., No. 3, 69s. 6d.; Summerlee, No. 1, 78s.; 
No, 3, 71s.; Langloan, No. 1, 78s.; No. 3, 74s.; Coltness, No. 1, 
90s. ; No. 3, 73s.; Glengarnock, at Ardrossan, No. 1, 73s ; No. 3, 
68s,;, Eglinton, at Ardrossan or Troon, No. 1, 68s.; No, 3, 65s.; 
Dalmellington, at Ayr, No. 1, 70s.; No. 3, 65s.; Shotts, at 
Leith, No. 1, 75s.; No. 3, 703.; Carron, at Grangemouth, No. 1, 
79s.; No. 3, 71s. per ton. The shipmentsof pig iron from Scottish 
ports in the past week amounted to 7122 tons, being 40 tons less 
than in the same week of 1906. The aggregate shipments for 
the year to date amount to 302,669 tons, being 74,829 tons more 
than in the corresponding week of last year. The arrivals of Cleve- 
land pig iron at Grangemouth in the past week were 10,640 tons, 
showing a decrease of 1943 tons compared with the correspond- 
ing week ; and the total imports to date are 386,048 tons, being 
1228 tons less than the same period of 1906. 


Finished Iron and Steel. 

The accountant to the Scottish Manufactured Iron Trade 
Conciliation and Arbitration Board reports that an examination 
of the employers’ books for July and August shows that the 
average net realised selling price at the works was £7 7s. 7-23d. 
per ton, and this entitles the workmen to an advance of 24 per 
cent. on their wages. As regards current business, it is of 
interest to note that the makers reverted to the prices quoted for 
strips and hcops before the last advance, giving the tube makersa 
week to make purchases, It is stated that the result of this arrange- 
ment, which was designed to meet foreign competition, has been 
satisfactory, some of the tube makers having placed orders for 
material that will keep them going till the end of the year. In 
the steel trade there are complaints of a scarcity of specifications. 
At the same time, it is stated that a fair export business is being 
done. Representatives of German, French, and Belgian firms are 
competing more keenly than ever for business in the West of 
Scotland. It is reported that billets have been sold for delivery 
to manufacturers here from £5 2s. 6d. to £4 18s. per ton. French 
and Belgian makers are said to be endeavouring to obtain a part 
of the trade hitherto done by the Germans, and catting prices 
with that object. The keenness of the competition is attributed 
to some extent to the determination of the German Verband to 
sell only direct to consumers, while merchants are understood 
to be pushing the French and Belgian manufactures. There is 
an impression that a good deal of steel business has been held 
back by consumers in the hope of obtaining easier terms. 


Shipbuilding and Engineering. 

The output of new shipping on the Clyde in the past 
month amounted to 37,268 tons, against 46,366 in the same month 
of 1906, while the new shipping launched in the nine months has 
been 458,351 tons, compared with 462,277 in the corresponding 
period of 1906, and 359,643 in 1905, and 293,571 in the three 
quarters of 1904, There has been a scarcity of fresh contracts, 
and some of the yards are showing an unsatisfactory array of empty 
spaces. The belief, however, is pretty general that a considerable 
amount of work might be secured if prices were somewhat lower. 


The Coal Trade. 

The coal shipments in the past week from Scottish ports 
show an increase of 21,0€0 tons over those of the preceding week, 
the extension of business being largely in the direction of Baltic 
ports. The demand for inland use is a shade quieter, and there 
is said in some places to be an easier tendency in prices, 
although former high figures continue to be generally quoted. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Steam Coal Prospects at Cardiff 

IT was currently reported this week, and discussed on 
‘Change, Cardiff, that the Ynyshir and Cambrian collieries have 
contracted with the Buenos and Rosario Railway Company for 
250,000 tons of steam coal at Cardiff. The price named f.o.b. is 
19s, a ton, and as this is an advance of 3s, per ton on last year, it 
is taken as a hopeful feature of prospects, Notwithstanding the 
deficiency of tonnage at some ports, prospects are regarded as 
improving. There hasbeen a luil, and a slight easiness of price ; 
steam coals and Monmouthshire have been sold at lower rates, but 
the firmness of quotations this week shows that ‘‘ bearing ” influences 
are being strongly resisted, and it is said that coalowners are doing 
business for next year at about 3s. 6d. above current contract 
figures. For prompt shipment buyersare still able to get concessions. 
The latest statement on’Change is that collieries favourably placed 
were quoting best large steam up to 20s., while others not so well 
placed were accepting 19s., 193. 3d., and 19s. 6d. The last issue 
of quotations is as follows:—Best large steam, 19s. to 20s.; 
seconds, 18s. 3d. to 18s, 9d.; ordinary large steam, 17s. to 18s.; 
drys, 17s. to 18s. Best Monmouthshire black vein, 17s. 9d. to 
18s,; Western Valleys, 17s. 3d. to 17s. 6d.; Eastern lis. 9d. 
to 16s. 3d.; best house coal, 21s. 6d. to 22s.; seconds, 19s. to 
20s.; No. 3 Rhondda, 20s. 6d. to 21s.; through, 163. 9d. to 
17s.; No. 3 smalls, 13s. 9d. to 14s.; No. 2 Rhondda, 15s. to 
15s, 6d.; through, 12s. 6d. to 13s. 3d.; No. 2 smalls, 9s. 6d, to 
103:,; best washed nuts, 15s. 6d. to 15s. 9d.; seconds, 14s. 6d. to 
15s.; peas, 13s, 6d. to 14s.; seconds, 13s. to 13s. 6d.; best small 
steam, 123. to 12s. 6d.; seconds, 1ls. to lls. 3d.; other small 
coal, including drys, 93. 6d. to 10s. 6d. Patent fuel. 193. 6d. to 
20s. Coke: furnace, 21s. to 22s.; foundry, 22:. 6d. to 24s, dd.; 
special, 26s, to 31s. 


The Advance in Pitwood. 
There has been a strong advance in pitwood, and at New- 
port as much as 35s. has been asked; ruling price this week, 
Cardiff, is 30s. to 32s. 6d. 


Better Tonnage Supplies. 

Swansea realised the benefit of incoming tonnage last 
week, and dispatched over 86,000 tons of coal, and 13,608 fuel. 
The trade of the port was, with one exception, the best on record, 
exceeding the total of the previous week by 42,000 tons. Compared 
with corresponding week there was an increase of 21,000 tons. 


Anthracite. 


Prices are well maintained, and stems are heavy. The 
market continues much about the same. The latest prices quoted 
in Swansea market are as follows :—Best hand-picked malting, 
large, 29s. to 30s.; seconds, 28s. to 29s.; Swansea Valley, big 
vein, 26s. to 28s.; red vein, 19s. to 20s.; machine-made cobbles, 
26s. 6d. to 27s. 6d.; nuts, 27s. 6d. to 30s.; peas, 14s. to l6s.; 
rabbly culm, 10s. to 10s, 3d.; duff, 6s. 3d. to 6s. 9d. Other quota- 
tions are :—Steam, best, 19s. 9d. to 20s. 3d.; seconds, 17s. 9d. to 
18s, 3d.; ordinary large bunker, 14s, 9d. to 15s. 3d.; through, 
13s, 3d. to 13s, 6d.; small from 9s, 6d, to 11s. No. 3 Rhondda, 





20s. 9d. 


2 to 21s. 3d.; small, 13s. 9d, to 14s, 3d. 
to 19s. 


Patent fuel, 18s. 


Advance in Forest of Dean Coal. 

During the four ive advances have taken 
place in the rate of Forest of Dean coal, accompanied in each 
instance, according to arrangement, with an advance of 5 per cent. 
to the colliers. It has now been arranged that from October Ist 
coals will be advanced 1s, per ton, and the wages of the men will 
be proportionately raised. 





The Copper Coke Ovens Company, Swansea. 
At Bryncethin, near Swansea, it is announced that £70,000 will 
be expended in providing coke ovens and coal-washing plant. 


The New Rhondda. 

It is general!y considered among colliery authorities that 
the new Rhondda is being steadily formed, aad will be in Mon- 
mouthshire, where imporiant collieries are being developed, 
notably by Powell Duffryn, Brown and Co., the Rhymney and 
Tredegar companies, and others. The area is calculated to extend 
to 30, and even in some quarters 50, square miles of the best coals, 
Last week it was intima'ed at Crumlin that Partridge, Jones and 
Co. are about to sink to the steam .coals, and expect to get them at 
500ft. Much of the Monmouthshire steam coals may not equal 
those of Abercynon, Dowlais. Cardiff, which yields 89 per cent. 
of carbon, and others of the first-class steam coals underlying the 
Merthyr four-feet, but still are expected to prove only slightly 
inferior. In the Crumlin district the best coals are held in great 
repute by customers in Ireland. 


North Wales Colliers. 


Service has been served at all the collieries, to mature ina 
fortnight, unless in the meantime the price list is agreed to. 


Swansea Town Mines. 5 

In 1900 a lease was granted upon the mineral land in the 
immediate vicinity of Swansea, but nothing was done with it until 
lately. This has been the subject of a deal of local discussion, especi- 
ally when it was notified lately that outside capitalists had come into 
the field and were going to developit. The statementnow current 
is that influential capitalists of Yorkshire and London have now 
arranged terms, and will begin by working the Waun Wen seam, 
then Penlan, and finaly a third seam. At a function held this 
week on the occasion of cutting the sod, the mayor referred to the 
delay in exploiting, and commented on the fact that local gentle- 
men connected with the industries of the town should have allowed 
strangers to undertake the development. No one reminded the 
speaker that Charles Smith was a prominent employer of labour ; 
that North of England men, such as Martin and Kirkhouse, were 
among the pioneer engineers ; and that Mackworth initiated the 
tin-plate industry, and the Vivians were Cornish. Native owners 
and ou'side capitalists had done much for Wales. Further, France 
had a strong interest in Swansea and Cardiff coal trade ; Germany 
is deeply interested, and great effort is being made to induce 
Sheffield to get a strong position at Swansea. 


The Iron and Steel Trade. 


There is not much to record. A fair degree of business is 
being done. The demand for steel sleepers has eased a little. 
Works in the Swansea district are maintaining a good output of 
bar, and though rumours are abundant, ‘‘ dumpings” alike from 
America and Germany are not realised.- There has been a con- 
sideratle falling off in the importation of pig iron ; and as regards 
exports of rails, Colonial and foreign, the shrinkage is marked. 
Swansea last week imported 669 tons of scrap steel, 1840 iron ore, 
and 1155 tons iron pyrites, while 2200 tons iron pyrites came to 
Newport, Mon., from Huelva. The iron and steel works are 
moderately occupied with rails for Great Western, colliery rail fish- 
plates, &c. Iron ore is less. Rubio is quoted at 183, 9d. to 19s. 
Cardiff and Newport, Almeria, 18s. 9d. to 193s. On the Metal 
Exchange, Swansea, this week the following prices raled :—Pig 
iron, hematite mixed numbers, 75s. 44d.; Middlesbrough, 54s. 4d.; 
Scotch, 64s.; Welsh hematite, 823. 6d. to 83s. 6d.; steel bars, 
Si , £6; B , £5 16s, to £5 17s. 6d. Heavy rails 
unchanged. 


Tin Plate. 

A slight easement of prices has occurred for ordinary tin- 
plates, which are quoted at the Swansea works at l4s. 44d., 
Siemens and Bessemer. The combination of tin-plate manu- 
facturers, and a strong interest in steel work, form one of 
the chief topics of the week at Llanelly. Business at 
Swansea continues large, though several furnaces are out 
for repairs. Marked activity is shown in tin-plates and sheets, 
and make and shipment were fairly equalised, 75,785 boxes ha: ing 
been received from works, and 75,899 boxes shipped. The stocks 
remaining at docks are now 159,224 boxes. Latest quotations, 
Swahsea, are :—I.C. 20 by 14, 112 sheets, 108 lb., Bessemer and 
Siemens primes, 14s. 44d.; wasters, 14s.; I.C. ternes, 28 by 20, 
112 sheets, Siemens primes, 26s, 3d.; C.A. roofing sheets, £10 15s. 
to £11 per ton; big sheets for galvanising, £11; finished black 
plates, £11 to £11 5s.; galvanised sheets, 24 gauge, £13 2s, 6d. 
Other quotations :—Block tin, £162 103.; copper, £63 7s, 6d.; 
lead, £21 103.; spelter, £21; silver, 23. 74d. per oz, Swansea 
valley industries are busy. A strotig demand exists for Mannes- 
mann weldless tubes. In the copper works activity is not so pro- 
nounced, but five days’ per week employment is given. Spelter, 
brisk. Swansea sent 1800 tons coal to Rassia last week. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


The Silesian Iron Trade. 

CoMPARATIVELY good accounts have been coming in from 
the Silesian iron market, the majority of the works reporting them- 
selves fair.y well occupied, with a good amount of fresh work coming 
in. Contracts of some weight are pending in the steel department, 
and it is only in a few instances that orders have been getting 
scarce. Autumn business, generally, has turned out rather better 
than was expected. The output of the Silesian blast furnace 
works last August was 86,712 t., as against 83,130 t. in July, and 
as against 76,436 t. in August last year. Since the beginning of 
the year 624,636 t. have been produced, as compared with 
590,501 t. in 1906, 


From the Siegerland Jron Market. 


Consumers in iron and steel are showing some reserve as 
regards the placing of orders. Pig iron is selling briskly, and 
shows a good deal of firmness in quotations. The plate trade is 
languid, and a decreasing tendency is noticed in prices. Little 
life is stirring in the serap iron bnsiness, and if the nail and rivet 
shops are well employed it is mostly on back orders, The machine 
shops and the galvanising establishments are satisfactorily 
occupied. 


Rheinland-Westphalia. 

Material changes have not been reported during the week. 
For iron ore, for pig iron, and for all articles produced in the 
Steel Convention the present prices are to be maintained during 
the last quarter of this year, while for many finished articles, 
especially plates, bars, and sheets, quotations have decreased per- 
ceptibly. The accounts given of the pig iron market are good ; 
employment continues regular and fairly brisk, the output going 
into immediate consumption. A scarcity in pig iron is, however, 
no longer complained of ; even foundry pig, so difficult to obtain 
hitherto, is readily supplied now, and imports from England have, 





accordingly, decreased. Few sales are effected for next year, 
The scrap iron market remains languid ; offers are increasing. 
Home consumers in semi-finished steel are reported to have covered 
their requirements till the end of this year. In sectional iron fresh 
orders are rather scarce, a quiet hand-to-mouth sort of trade being 
done. A further decrease can be noted in the bar trade. Expect- 
ing prices to be reduced before long, consumers purchase but 
scantily ; bars in basic are generally obtainable at M. 135 p.t., but 
some mills are reported to have sold at less, Plates are likewise 
flat. The wire trade remains in a satisfactory condition, 


Production of Pig Iron. 

According to official accounts given by the Union of 
German Iron and Ste] Masters the production of pig iron in 
Germany, including Luxemburg, was, for. August of present year, 
1,117,545 t., against 1,054,957 t. in August, 1906, and against 
1,123.966 t. in July of present year. The output in foundry pig 
was 194,465 t., as against. 180.339 t. in August, 1906 ; Bessemer, 
41,447 t, compared with 39,066 t.; basic, 733,047 t., as against 
692,871 t; steel and spiegeleisen, 82,724 t., as compared to 
80,906 t.; and forge pig, 65,862 t.. as against 71,460 t. ‘The total 
production in 1907 was 8,597,464 t. 


Coal in Germany. 

Firmness and confidence are the characteristic features of 
the German coal market. In Silesia demand has been even more 
animated than before, the sugar mills purchasing largely to fill 
their stores ; also the iron industry consumes heavy lots. Coke is 
in very strong request, and is getting more scarce than ever. 
Consumers of coal in Rheinland-Westphalia are buying very freely, 
but there has been rather less of a rush on the coal market than 
previously. There is much life stirring in coke and in briquettes, 
and the tone all round is both healthy and firm. 


Iron and Steel in Austria-Hungary. 

Business in the raw and finished iron department con- 
tinues steady, with quotations well maintained. The same is 
reported from the coal market. A number of Austrian works have 
turned to England for supplies, the deliveries of inland collieries 
remaining insufficient as before. In August of present year 
output of pit coal in Austria is officially stated to have n 
11,800,579 q., as against 11,816,261 q. in July of present year; in 
brown coal, 21,808,042 q., as against 22,629,091 q. in July ; in pit 
coal briquettes, 116,286 q., as against 136,399 q. in July ; in coke, 
1,567,210 q., as against 1,523,063 q. in July of present year. 

Weak Tone in Belgium. 

The reports given of the present state of the Belgian iron 
market are rather unfavonrable, business generally tending to 
weakness, Prices during the past few weeks have remained 
stationary, but the insufficient amount of orders coming in will 
cause a farther decrease in quotations before long. Foreign 
demand has also fallen off lately, and the outlook must 
regarded as fairly dull, for there is but little prospect of an im- 

rovement in the immediate future. A languid business is done 
n plates, and bars are totally neglected ; orders for girders come 
in pretty regularly, but life, nevertheless, is wanting in this, as in 
most departments of the iron industry. There is no change what- 
ever to report in the Belgian coal trade. Prices are very firm, 
and inquiry is steadily increasing. A'| descriptions of house fuel 
meet with vigorous demand. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 25th. 


THE manufacturers of iron and steel plates are indifferent to the 
present quietude in their branch of judustry, as they bave business 
enough booked to employ the bulk of their capacity for six months. 
The car building requirements are very heavy. Railroad com- 
panies are planning to get rid of theirold wooden cars, and replace 
them as fast as possible with steel cars. Orders are placed as fast 
as the mills are in a position to accept. Cars of 100 tons capacity 
are being turned out for special uses, and the general average of 
capacity is being increased. 

The steel rail situation is about the same. A very large volume 
of business is in waiting for the long deferred agreement. An 
announcement is expected before October 15th. The volume of 
rail orders will not be as great as last year, because of the curtail- 
ment of a number of railroad building enterprises. The uncer- 
tainty as to the volume of business is greater because of the 
existence of railroad building enterprises which are kept in the 
background for the present. Should some of these paper enter- 

rises take practical shape, there will be as many rails ordered as 
ast autumn. There is a more conservative feeling in all business 
circles, superinduced by financial conditions, In fact, a great deal 
of work is held in check, only b the y support cannot 
be promptly had. 

The copper market is still unsettled, and large interests on both 
sides of the Atlantic are awaiting the climax ; the present price is 
about 15 cents. It is believed this will be the bottom price. An 
offer was made for 1,000,000 Ib. at 12 cents, but was not accepted. 
Producers are asking for bids. The independent prod s are 

It is impossible 
based. 








selling more copper than the regular companies. 
to gather any reliable data on which conclusions can be b 
Lead continues weak. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Sir Georce Livesey has pted the presid 
of British Gas Industries for next year. 

Tue Adams Manufacturing Company, Limited, of London and 
Bedford, advises us that it has just appointed as its agent in the 
Yorkshire district Mr. Charles H. Holgate, of School Close Works, 
Leeds, 

At the Altrincham Agricultural Society's Show, held September 
25th, Blackstone and Co., Limited, of Stamford, won first prize for 
the best new implement in the show with their new patented side- 
delivery rake. 

THE partnership hitherto existing between Messrs, M. W. W. 
Mackie, Egerton J. Glyn, and A. R. M. Lockwood, under the style 
of W. Mackie and Co., of 122-124, Golden-lane, E.C., has been 
dissolved as from August 31st, 1907. 

At the first pioughing match held this season at Iron Acton, near 
Bristol, the Ivel agricultural motor was awarded the gold medal 
of the West Gloucester Farmers’ Club. The motor was shown 
ploughing with a three-furrow Ransome plough, and was after- 
wards attached to a cultivator. 

WE understand that Mr. John Paramor has joined Messrs. 
Charles Townend and Co., Limited, laundry and general engi- 
neers, Washington House, 252, Goswell-road, London, E.C., as 
managing director. Mr. Charles Townend will remain a director 
and act as consulting engineer. 

Mr. JoHN A. SMEETON has resigned his position as London 
manager to Messrs. Richardsons, Westgarth and Co. Limited, of 
Hartlepool, Middlesbrough, and Sunderland, and has accepted the 
position of London managing director to the Fusion-welded Metals, 
Limited, of 56, Victoria-street, S.W. 

Messrs. A. AND J. MAIN AND Co., Limited, Clydesdale Tron- 
works, Possilpark, Glasgow, have purchased Arrol’s Bridge and 
Roof Werks, Germiston, Glasgow. The services of the chief men 
of Messrs. Arrol’s technical and works staff are being retainéd ty 
Messrs. Main, and the combined business will be dealt with by the 
—- offices, br , and ies of A, and J, Main and Co., 
Limited, at home and abroad, 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.I.Mech. Z. 


When an invention is communicated from abroad the name and address of 
the Communicator is prented in italics. 7 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end 
the abridgment is the date of the advertisement of the “pt of the 
speci fleation. Q ; bing 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 
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STEAM ENGINES AND BOILERS. 


18,999. August 25th, 1906.—IMpROVEMENTS IN APPARATUS FOR 
PREVENTING SMOKE IN STEAM BoILER FURNACES, William 
Byrom, Fern Lea, Fairfield, Manchester. 

This invention refers to and consists of improvements in appa- 
ratus for preventing smoke in the furnaces of steam boilers. There 
are eight figures. Fig. 1 illustrates a longitudinal section of the 
furnace end of a boiler flue with the invention applied. Use is 
made of an air-heating chamber forming part of the fire-bridge, 
made partly of fire-clay and partly of metal. Usually the floor 
part @ and the depending plate / will be of metal, and the top 
parts ed of fire-resisting material. The chamber will preferably 
be in three main parts, /.¢., the floor part a, the front part c 
nearest the fire, and the rear part d nearest the flue. Instead of 
the air inlets being at the front of the chamber, they are at or near 
the back, and the outlet openings are near the front, thus 
causing the air to be led to the pipes y?, which convey it to the 
front of the furnace in its hottest state, the air impinging against 
the front and hottest parts of the walls of the chamber just before 
passing into the pipes. The pipes g? open into a hollow metal 
casing 4, forming part of, or lying immediately behind, the 














furnace doorway. In the walls of the casing nearest the furnace 
grate is a series of holes ‘, through which the hot air delivered by 
the pipes 9” into the casing is directed on to and over the burning 
fuel. In thus delivering the air it is more evenly distributed over 
the furnace, In each of the elbows 9° of the pipes g? may be a 
steam ejector for forcing the air through the pipes. For regulating 
the air supply and for shutting it off a damper or valve may be 
applied to each pipe. In the furnace flue, and at a short distance 
from the heating chamber, is a fire-clay structure, which con- 
stitutes what may be called an air distributorand smoke consumer. 
It comprises a number of rectangular-shaped, fire-resisting blocks 
n, and a hollow segmental fire-clay block 0, this latter being shaped 
to fit the flue, and adapted to form a support for the blocks n 
which rest upon it, and which in number and size serve to prac- 
tically block up the flue, small openings only being left where 
the blocks do not touch the fire. Each complete block has a 
central opening x1, the mouth of which next the fire-bridge is 
flared. In the outer edges of each block are grooves or recesses 
which are semj-circular in cross-section, so that when the blocks 
are assembled, the grooves form channels for air to flow through, 
some of the channels being horizontal] and others vertical.—Sep- 
tember 4th, 1907. 


19,019. August 25th, 1906.—ImMPROVED SysTEM OF GOVERNMENT 
OF STEAM ENGINES AND MEANS THEREFOR, Reginald K. 
Morcom and Robert McGregor, of Ledsam-street Works, 
Birmingham. 

This invention relates to a system of governing a steam engine, 
whereby it is sa controlled that whilst only a comparatively small 
range of speed is permitted between the mean full power load and 
little or no load on the engine, yet the admission of the working 
Huid to the engine is so regulated by the governor, when the load 
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temporarily exceeds that corresponding to the mean full power, as 
to cause the effort to so increase as the speed becomes reduced, 
that the output per revolution is approximately in the inverse ratio 
of the speed, with the effect that the power of the engine, and, 
consequently, the power requisitioned from the boiler, will be kept 
approsimately constant, even when the speed is considerably 
reduced. The system of governor operation is particularly adapted 
to serve a useful purpose in engines which for short periods, at 
intervals, are subjected to a load greatly in excess of the average, 
demanding considerable reinforcement from the energy stored in a 
‘ly-wheel, as, for example, winding engines in which, abrupt fluc- 
tuations being avoided and the maximum speed ,limited, a con- 
siderable range of speed is permissible. There are four figures. 
Vig. 1 is a part sectional half-view elevation ; a is a mass pivotally 
mounted at } on a carrier c, which is secured toa revolving shaft d, 
Whose axis is at d!. On the shaft d isa sliding sleeve ¢ constrained 
to revolve with the shaft by means of a feather key d?, the longi- 
tudinal position of the sleeve being required to vary with the speed 
of revolution by reason of its connection with the revolving pivoted 
miss a, and studs a2 secured to the ends of the arms fitting in slots 
formed in the sleeve. In the sleeve is provided also a groove el, 
whereby any movement imparted to the sleeve consequent on a 
clange of pent can be transmitted in the usual manner to effect 
Mp: nding displacement of a valve, and so govern the speed of 
; © engine, The tendency of the mass a to turn around the pivot 
’ away from the axis of the revolving shaft under the action of 
centrifugal force is counterbalanced by springs. In the centri- 
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passes a spindle h, the end /! protruding from the mass in a direc- 
tion towards the axis of revolution, the other end / protruding through 
a guiding orifice in a plug 7, which serves to close the chamber g. 
Enclosed within the ps surrounding the spindle / and inter- 
posed between a collar h® formed thereon and the plug 7 is a helical 
spring j, which serves to keep the end A! of the spindle protruding 
towards the asis of revolution, but ina yieldabie manner. Secured 
to the carrier ¢ is an abutting or detaining plug &, with the head 
of which the extremity /! of the spindle makes contact when the 
speed of revolution has fallen below the normal speed to a pre- 
determined degree. Thereafter, if the speed of revolution still 
decreases, the further inward movement of the centrifugal mass 
will be yieldingly opposed by the compressive force of the auxi- 
liary spring j, and consequently the rate will diminish, at which 
the passage for the steam will continue to widen, when the speed 
falis still lower.—A wgust 28th, 1907. 


INTERNAL COMBUSTION ENGINES. 


22 479. October 11th, 1906.—IMPROVEMENTS IN ADMISSION VALVES 
ror Gas Encines, Hermann Wiegleb, 50, Graf Reckestrasse, 
Diisseldovf, Germany. 

The method of regulating gas engines, which maintain a constant 
compress on of the combustion mixture at all loads, in order to 
reduce the consumption of gas to a minimum, renders it necessary 
to always fill the cylinder with combustible mixture. If the same 
was engine is to be used alternately with different kinds of gases, 
the difficulty presents itself that the gas inlet valve, whose area 
was calculated for a definite kind of gas, such as blast furnace gas, 
is not suitable for use with another kind of gas. The valve is so 
constructed that by turning it on its axis it may be rendered 
suitable for various kinds of gases. There are four figures. Fig. 1 
is a vertical section of a valve with valve seat and valve box. 
Fig. 3 is a section of the valve seat along the line C-D. The 
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cylindrical valve casing is provided with slots a, which have exactly 
the same wicth as the metal / separating the same. Into the 
casing is fitted the double-beat valve, the discs of which are united 
by a slotted cylindrical tube. The slots ¢ in the lower part of its 
cylindrical surface are separated from each other by metal strips 
d of the same width as the slots, so that in the closing position the 
solid parts d of the valve cover the slots « of the casing. If the 
engine is to be operated by a poor gas, such as blast furnace gas, 
the valve is placed by means of a lever ¢ in such a position that 
the walls } and d will coincide ; in that case the gas may enter the 
mixing chamber through the upper valve seat and the annular 
space /, as well as through the annular space g and the lower valve 
seat. On the other hand, if the engine is to be operated by a gas 
of higher calorific power, the s'ots a of the casing are closed partly 
or completely by the metal d of the slide valve. After that, the 
same quantity of gas as previously will flow through the annular 
space g and the lower valve seat, while the passage through the 
annular space / is reduced or cut off, according to the position of 
the parts ¢.— August 28th, 1907. 


METALLURGICAL. 


19,498. August 31st, 1906.—IMPROVEMENTS IN OR RELATING TO 
THE TREATMENT OF IRON OR STEEL, William R. Hodgkinson, 
18, Glenluce-road, Blackheath. 

This invention relates to the carburising or case-hardening of 
iron or mild steel. The iron or steel is heated to an appropriate 
temperature in contact with, or in an atmosphere of, a mixture of 
acetylene and ammonia gases. The iron or steel is placed in a 
muffle or similar chamber, which is heated to the desired tempera- 
ture, and the gaseous mixture of acetylene end ammonia is passed 
into the said chamber. Thus calcium carbide may be added to a 
strong ammonia solution, in which case a mixture of the two 
gases, ammonia and acetylene, is produced, or a mixture of cal- 
cium carbide and ammonium chloride may be introduced into the 
heated chamber, the reaction which takes place in the latter case 
being represented by the following equation :—CaC, + 2 NH,Cl 
= CaCl, + 2NH; + C, Hy. The component gases of the gaseous 
mixture are in about the proportion of two volumes of ammonia to 
one volume of acetylene. The gaseous mixture, although combus- 
tible, is not dangerous or self-explosive, so that no risk is incurred 
in its employment. Acetylene alone will carburise iron or steel, 
but, in so doing, much acetylene is merely decomposed, and much 
carbon deposited whereas its admixture with ammonia prevents 
or checks mere decomposition of the acetylene or deposition of the 





fngal mass ¢ is formed a cylindrica] chamber gy, through which 





carbon in the form of soot. Jt is probable that cyanagen is formed 


and afterwards decomposed, as it has been found that the iron or 
steel after treatment contains some nitrogen. The rate at which 
the iron or steel is being carburised or case-hardened can be ascer- 
tained and contr lled by examining trial pieces, or by regulating 
the temperature or time of exposure. Thus iron at a tempera- 
ture of about 360deg. Cent. and exposed to the gases for three 
or four hours will become carburised to about an equal extent if 
exposed for about ten minutes, when the iron is heated to 1000deg. 
Cent. A bar of mild steel of one-half a square inch in sectional 
area, and containing -04 per cent. of carbon, when exposed to the 
gaseous mixture for thirty minutes at a temperature of from 
500 deg. to 600 deg. Cent., is carburised to the hardness of steel 
containing about 1 per cent. of carbon.—Seztember 4th, 1907. 


SHIPS. 


19,303. August 29th, 1906.—IMPpROVEMENTS IN ScrEW_ PrRO- 
PELLERS, Luigi Gayotti, 27, Via Indipendenza, Naples, Haly, 
and Nivola Lagana, 9, Piazza St. Domenico Maggiore, Naples, 
Italy. 

This invention relates to screw propellers for ships and like 
vessels, the object being to provide the propeller with flexible 
blades, in order to obtain increased mechanical efficiency of the 
propeller over those of the usual construction. It is well known 
that the action imparted to water by the propeller is only in part 
utilised for propeliing the ship, by means of the reaction of water 
on the ship. In order to reduce the slip and increase the effi- 
ciency of the propeller, the propeller is provided with flexible 
blades, made as shown in the drawings. There are three figures. 
Fig. 1 shows a flexib’e screw propeller, the blades being secured to 
the boss by keys. The propeller blades are laminated or built up 





of a number of sheets « a! a! «1! of metal, such as steel or nickel 
steel, of a suitable thickness, secured to each other by rivets made 
of some soft malleable metal in such a manner that the sheets will 
be free to move slightly on each other, leaving the whole blade 
perfectly elastic. The thickness of the blade is gradually decreased 
from the boss to the tip, this reduction in thickness being obtained 
by gradually decreasing the number of sheets used to form the 
blade and by thinning the sheets aalall. The back of the blade 
may be covered and protected by a thin sheet of aluminium riveted 
at the edges to the plate a. At or near the bottom of the blade 
the sheets are all riveted together, thus giving the finished blade 
somewhat the appearance of a laminated spring.— September 4th, 
1907. 


GAS PRODUCERS. 


19,312. August 29th, 1906.—ImMprovepD DEVICE FoR DiIsTRIBUT- 
ING THE CHARGE FED INTO A FURNACE FRODUCER OR THE 
LIKE, OR INTO A RECEIVING VESSEL, Ludwig Mond, F.R.S.,, 
20, Avenue-road, Regent’s Park. 

When solid material is charged into a furnace or a receiving 
vessel, it is frequently desirable that it should be so distributed that 
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Fig.t!. 


its surface in the furnace or vessel is approximately level. When 
the charging apparatus is a hopper, some distributing device is 
essential to attain this end, and gas producers have been designed 
wherein rotating or otherwise moving distributors receive the fuel 
from the hopper and scatter it over the surface of that already 
contained in the producer. This invention relates to a fixed device 
for distributing a charge as it enters a furnace, kiln, or producer 
from a hopper. There are two figures. Fig. 1 is a part vertical 
section through a producer. Beneath the hopper a closed at 
stom by the ordinary cone valve /} is fixed the tube ¢ slightly 
tepered, and having at its lower edge brackets or lugs d to support 








armse, The latter carry the spreading device f, which is a short 
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hell-mouthed tube, capable of being lengthened by the extension 
g, when it is desired to vary the action of the device. When the 
cone valve b is lowered, fuel falls against the inner surface of the 
tube c. A considerable portion is deflected through the spreading 
device 7, while the remainder falls on to the outer surface of the 
Jatter, to be distributed towards the sides of the producer.-- 
September 4°h, 1907. 


MISCELLANEOUS. 


19,146. August 27th,. 1906 —IMPROVEMENTS IN REGENERATING 
CoKkE OvENs, Victor Defays, 29, Rue du Monastére, Brussels, 
Belgium. 

This invention relates to improvements in regenerating coke 
ovens. Coke ovens and metallurgical furnacesare known in which 
a current of air alone is reversed for the purpose of securing con- 
tinuity of the flame. These known ovens and furnaces are not 
always successful in practice owing to the fact that they involve 
the use of reversing valves through which products of combustion 
pass before entering the regenerators, so that the valves are 
exposed to very high temperatures which prevent their perfect 
and regular action. In this invention the reversing valves are not 
exposed to very high temperatures, and yet the advantages 
derived from continuity of direction to the flame and regeneration 
of the heat are retained. There are five figures. Fig. 1 isa 
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longitudinal section traversing one of the fines. The flues ¢ 
located under the floor of the oven are provided with ordinary 
dampers a a! at ornear their ends, so that the fiues can be alter- 
natively placed in communication with the two generators x and y. 
A system of levers wi is so connected to the dampers and to a 
reversing valve (not shown) that, when the latter is operated, 
communication between the fiues and one regenerator is inter- 
rupted by the closing of the respective dampers, the other regene- 
rator being at the same time placed in communication with the 
flues by the opening of the other dampers. When the dampers 
a a oceupy the position shown, air is supplied to the regenerator 
y. Gas from the horizontal gas conduits passes into the combustion 
chambers, and is there mixed with the air which has been heated in 
the regenerator and has passed threugh the horizwtal air 
conduits and vertical ducts to the chambers. The flames pro- 
duced by the ignition of the mixture pass upwards through the 
chimneys and then downwards through vertical fines g to tne 
horizontal flues £ below the floor of the oven. From the horizontal 
tiues the products of combustion pass through the regenerator, 
which is in communication with the flues, so that this regenerator 
is heated.— September 4th, 1907. 


22,434. October llth, 1906 —IMPROVEMENTS IN METHODS AND 
APPARATUS FOR SECURING A DvusTLess ROAD SURFACE, 
Benjamin H. Thwaite, 29, Great George-street, Westminster. 

This invention relates to an improvement on a former invention, 
intended to secure a greater surface tar-covering efficiency and to 
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increase the usefulness. There are three figures. Fig. 2 shows 
an auxiliary tar feed tank (d) associated with the tar-surfacing 
machine (e). The tar feed tank (d) is provided with a furnace (f ) 
and chimney (g). This tar feed tank is open at the top, a removal 
or hinged top plate being provided, so as to permit barrels of tar 
or other compounds to be emptied into the tank. The tank is also 
provided with pumps (i) actuated by chain and sprocket gear from 
the axie (7), which pumps serve not only as auxiliary air feeds to 
the tar surfacing machine (¢), but also for feeding heated tar to 
the feed tank, The air can be led direct to the machine (¢), or it 
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can be introduced into an auxiliary cylindrical compressed air 
container vessel(j). and from thence be fed to the machine (e) 
through the flexible tubing (/!), or be used for spraying the tar in 
any other way. Fig. 3 shows a bin with double compartments 
attached to the tar surfacing or tar auxiliary feed tank. This 
double bin (K) is intended for storing sand, limestone, calcic 
chloride, or other materials ; the materials are thoroughly mixed 
and agitated by the rotation of the rotating blades (1), actuated by 
the chain link motion and sprocket gear(M)fromthe wheel axle (O) 
through the perforation at the base of which such materials fall, 
—" evenly distributed over the road surface.—September 4th, 
907. 








SELECTED. AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 


864,795. MgrHop or CHARGING BLast Furnacss, 4. G. McKee, 
Cleveland, Ohio.— Filed November 24th, 1906. 
The object of this invention is to deliver the successive portions 
of material into a hopper or other receptac'e in a manner 
approximating uniform distribution of each portion about the 
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centre of the hopper, and rotating these portions through different 
angles before placing them in the furnace, whereby to equalise any 
irregularities of quantity or quality. The charges are separated 
into coarse and fine, and deposited in the furnace alternately. 
There are three claims. 


864,811. JET CONDENSER AND CENTRIFUGAL Vaccum Pomp, B. 
Thoens, New York, N.Y.— Filed March 20t», 1905. 








The condenser is combined, as shown, with a high-speed 
centrifugal pump. There are two rather long claims. 
864,880. APPARATUS FOR GRINDING CRANK SuHarts, G. Benicke, 
Offenbach-on-the-Main, Germany.—Fuled March 20th, 1906. 
The apparatus consist: of an emery wheel 30, a rotatiog open 
ring 25, upon which the emery wheel 30 is mounted, and through 
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which the crank shaft 12 passes, and two arms, 10, 11, upon which 

the crank shaft 12 is supported, and means for moving the 

arms vertically and longitudinally in the direction of the axis of 
the shaft. There is only one claim. 

864,979. Rorary Enoing, J. A. Mosher, Chicago, Ill., assignor to 
the Adams and Westlake Company, a Corporation of I1linois.— 
Filed August 27th, 1906. 

This is an ingenious littie rotary engine or pump, without 
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valves or partitions. Its construction will be understood almost at 
a glance. The pistons are simply spring blades, with the ends 
slipped over pins in pockets. There are two claims, 

865,334, APPARATUS FOR CONCENTRATING ORES, A. S, Elmore, 
London, England, assignor to the Ove Concentration Company 
(1905) Limited, London, England.—Filed December 11th, 1903, 


with oil, comprising a mixing tank, a mixing device for intimately 
mixing a pulp of the ore with oil in the mixing tank, and a floating 
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seal of oil enclosed by a ring for excluding air from the tank during 
the mixing process. There is only one claim. 








LAUNCHES AND TRIAL TRIPS. 


NANTHORN, steel screw steamer ; built by Wm. Gray and Co., 
Limited ; to the order of Messrs. Griffiths and Sandey, of Cardiff ; 
dimensions, 342ft. by 47ft. 6in. by 25ft. ; engines. triple-expansion, 
24in., 38in.. 64in. by 42in. stroke, pressure 1801b. ; constructed 
by Central Marine Engine Works of the builders ; the vessel made 
a successful run, averaging a speed of 11 knots; trial trip, 
September 17th. 

WASHINGTON, steel screw steamer ; built by Irvine’s Shipbuild- 
ing and Dry Dock Company ; to the order of the Furness Line; 
dimensions, 336ft. by 47ft. by 24ft. 10in. ; engines, triple-expan- 
sion, 24in., 38in., 64in. by 42in. stroke, pressure 1601b. ; con- 
structed by Messrs. Richardsons, Westgarth ; trial trip, September 
18th. 

Orsova, steel cargo steamer ; built by Messrs. R. Craggs and 
Son ; to the order of the Hungarian Lavant 8S eamship Company ; 
dimensions, 362ft. by 49ft. 9in. by 25ft. 10in.; engines, triple. 
expansion, 23}in., 39in., 66in. by 45in. stroke, pressure. 180 Ib. ; 
constructed by the North-Eastern Marine Engineering Company ; 
launch, September 19th. 

ZELAND, steel screw steamer; built by Messrs. Ryker and Co.; 
to the order of the Shipping and Coal Company, Rotterdam ; 
dimensions, 230ft. by 34ft. by 17ft.; to carry 1700 tons ; engines, 
triple-expansion, 174in., 28in., 45in., pressure 180 1b.; constructed 
by Messrs, Wilton’s Engineering and Slipway Company ; trial trip, 
September 2\st. 

MARYLANDS, steel screw steamer ; built by Messrs. Wm. Gray 
and Co., West Hartlepool ; to the order of the Wilson Shipping 
Company ; dimensions, 365ft. 6in. by 50ft. by 27ft. 7in. ; engines, 
triple-expansion, 25}in., 40in., 67in., pressure 180 lb. ; constructed 
by the Central Marine Eagine Works ; trial trip, September 21st. 

WHIMBREL, steel screw steamer ; built by Messrs. Swan, Hunter 
and Wigham Richardson ; to the order of the Cork Steamship 
Company, Limited ; dimensions, 275ft. by 36ft.; to carry 2500tons ; 
engines, triple-expansion ; constructed by the builders; launch, 
September 23rd. 

CLAN, turret vessel : built by Messrs. W. Doxford and Son; to 
the crder of the Clan Line, Limited ; to carry 8200 tons ; engines, 
ene ; constructed by the builders ; launch, September 
24th. 

CELEBRS, steel screw steamer; built by Messrs. Furness Withy 
and Co.; to the order of Messrs. The Steemvaart Maatschappij, 
Amsterdam ; dimensions, 407ft. in length ; engines, triple-expan- 
sion, 26hin., 43in., 72in. by 48in. stroke; constructed by Messrs. 
Richardsons, Westgarth ; trial trip, Ssptember 25th. 

BURNHOPE, steel screw steamer; built by Messrs. Wood, 
Skinner and Co.; to the order of the Burnett Steamship Com- 
pany ; engines, triple-expansion, 20in., 33in., 54in. by 36in. stroke, 
pressure 180 lb.; constructed by the North-Eastern Marine Engi- 
neering Company ; trial trip, September 2 ith. 

Newport News, steel screw steamer; built by Messrs, Irvine's 
Shipbuilding and Dry Dock Company ; to the order of the Furness 
Line ; dimensions, 336fc. by 47ft. by 24ft. 10in.; engines, triple- 
expansion, 24in., 38in., 64in. by 42in. stroke, pressure 160 lb.; 
constructed by Messrs. Richardsons, Westgarth ; launch, Septem- 
ber 24th. 

JEANARA, steel screw steamer; built by Messrs. David and 
William Henderson and Co.; to the order of Messrs. Maclay and 
McIntyre, Glasgow ; dimensions, 400ft. by 50ft. by 28ft, 8in.; to 
carry 4400 tons; engines, triple-expansion, 25in., 4lin., 67in. by 
4ft. stroke, pressure 1751b.; constructed by the builders; trial 
trip, September 25th. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer Rear-Admiral J. Pitt has been placed on the Retired 
List at his own request. 

Engineer Lieutenants.--W. W. Bills, to the Victory, additional, 
for four months’ study in Spain ; E. H. T. Meeson, to the Victory, 
additional, for four months’ study in France; H. R. 8. Hughes, to 
the Blenheim, additional, for the Exe; G. M. Gay, to the For- 
midable ; and E. A. Archard, to the Attentive. 

EogineerSnb-Lieutenants,—H. H. Perring, S. R. Dight, R. Mont- 
gomery, T. R. Cave-Browne-Cave, S.C.Church, and S.G. Wheeler, 
to R.N. College, Greenwich, lent for third course of study ; P. W. 
Warwick, to the Victory, supernumerary, for R.N. College, 
Greenwich. for third course of study; W. F. Paffett, W.H F. 
fludson, E. Williamson, F. G. Brown, and V. D. Nops, to R.N. 
College, Greenwich, lent for second course of study ; C. J. Gray, 
A. Shackle, H. H. Carter, J. S. Orr, H. M. Cave-Browne-Cave, 
G. Villar, H. T. Evans, 8. H. Sims, W. A. Wood, S. Jackson, D. C. 
Bennett, F..H. Hall, A. E. Lane, A. E, Francis, and C. Simpson, 
to R.N. College, Greenwich, lent for first course of study. 








Durine the year 1906 271,060,000 passengers were car- 
ried on the railways in India. The distance per passenger amounted 
to 394 miles. There was one fatality for every 30,120,000 passenger 
journeys. This actually represented the deaths of nine passengers, 
and is considerably less than it had been for’ the last five years, 
during which time the average has been 40. In 1906 194 passengers 
were injured by accidents to trains. In accidents other than those 
to trains, 155 passengers and 341 servants were killed, and 368 
passengers and 451 servants were injured. There were 77 collisions 








The thing patented is an apparatus for the treatment of ores 
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SOUND CONCRETE CONSTRUCTION. 
By J. T, NOBLE ANDERSON, B,A., B.E., M. Inst. C,E., &c. 
No, Il.* 
THE QUESTION OF INGREDIENTS. 


Wuen the concrete is required to be water-tight the 
question of properly proportioning the ingredients is vital. 
Ulearly, no matter how impervious the rock may be from 
which the aggregates, have been crushed, if there be a 
large proportion of empty spaces left in the concrete it 
will not be impervious. Consequently, it is essential to | 
determine such proportions of the ingredients, and to give 
the mixture so thorough a working together that the 
voids will be all filled. It may be taken that unless some 
material, such as inferior bricks, pumice, or tufa be used, 
the material of which the concrete is compounded is of 
itself practically impervious. Thus, clean, sharp sand is 
practically pure silica; this, with finely ground cement, 
sets into a material of a character very impervious to 
ordinary water, so that a mortar made of, say, two parts 
sand to one part cement, where the cement has been 
sufficiently fluid, and well enough worked not only to 
cover all the surfaces of the sand particles, but also to 
flow into and completely fill all the spaces, will give as 
good results as the best non-absorbent stoneware, or the 
best vitrified bricks. When such a mortar is used with 
granites, or the best quality of trap rocks, if the resulting 
material should prove to be porous, the methods of 
mixing adopted are at fault. 

The practical way to set to work to produce a good con- 
crete is first of all to determine the best proportions of 
materials to employ under the particular circumstances. 
Having decided on what materials will be available, the 
method of finding the least proportion of cement and sand 
which will give a water-tight concrete is as follows :— 
Obtain a truly cylindrical vessel. For accurate results 
this should be of several gallons capacity and of glass 
with clear graduations, high rather than broad. This 
should be placed in a basin or tray of almost as large 
capacity as itself. Fill the graduated vessel with water 
to the brim, see that the basin in which it stands is quite 
dry, and then gently place in the water the pieces of 
material the interstices between which are to be measured. 
The displacement of the material will, of course, be the 
quantity of water which flows over from the vessel into 
the tray during the operation, and the difference hetween 
this quantity and that which was originally in the 
graduated vessel is the measure of the voids or interstices. 
This quantity can be measured in the graduated vessel 
after the latter has been emptied of the water and material 
it contains. If the method of taking the material out and 
reading the measure of the water left in for the measure 
of the voids be adopted there will be an error due to the 
wet material having taken a certain amount of water away 
with it. And any mistake of this kind will be in the wrong 
direction ; hence the method first described above is to be 
preferred. Another word of practical warning. It has 
been recommended that the material be “ gently” placed 
in the measuring vessel, while in actually making con- 
crete, the materia] would be rammed, tamped, and shaken 
so as to go together into the least possible space. The 
reason for the different treatment in this laboratory 
experiment is that the material when in water can be 
consolidated very much better than could possibly be 
the case in adrier state. Any attempt, therefore, to 
consolidate the material in the measuring vessel would 
almost certainly result in.a better consolidation than 
would, on the average, be obtained in practical every-day 
work, and, consequently, the estimation of the voids 
would be less than they are likely to be in the work. In 
this matter, as in all laboratory work, while the greatest 
care must be taken that the measurements and methods 
be scrupulously accurate, the fact must not be lost sight 
of that what is wanted is an estimate to assist in guessing 
what will take place in the work. The rough methods of 
practical work demand every consideration, and hence, 
as in this case of consolidation of materials, where judg- 
ment comes into play, things must be so arranged that 
the unavoidable error will occur on the safe side. It is 
the proneness to assume that practical work can repeat 
the conditions of the laboratory that causes so much 
trouble, and will always tend to bring the reproach of 
being impracticable on the scientific man, who gives more 
attention to his laboratory than to the bench or the 
barrow plank. 

In the case of sand, the methods of gauging the dis- 
placed water will probably be found to give results vary- 
ing from about 37 per cent. to 40 per cent. of interstices. 
With clean broken stones the voids will probably vary, 
according to the material used, from 45 per cent. to 60 per 
cent. Taking them as only 50 per cent. and the sand at 
40 per cent., the aggregates, assuming absolutely perfect 
mixing, will work out at 1 cement, 24 sand, and 5 broken 
stones. These conditions admit of no waste such as 
would be caused by sand and cement flowing away, nor 
do they assume any irregularities in the mixing. It is, 
therefore, as well to state positively at the outset that with 
no ordinary material is it possible to get a concrete made 
of 1, 24, and 5, which will not leak, and in the case of a 
narrow wall leak badly. But to return to the theoretical 
reasoning of the matter. Assume that 40 per cent. repre. 
sents the interstices or voids in the sand, then when the 
cement in the proportion of 40 per cent. (or 1 to 24) is 
mixed so as to fill ali interstices the volume of the result- 
ant mortar will be no more than that of the sand before 
inixing ; and then, again, assuming the broken stones to 
have only 50 per cent. of voids and 1, 2}, and 5 to be the 
proportions, the volume of the final mixture should be no 
more than the original volume of the broken stones. 
Unfortunately, as I have said above, these laboratory 
results cannot be reproduced in practical work, and I 
cannot repeat too often that not only is such concrete 
sure to contain voids and to be porous, but it will bulk 





considerably larger than the volume of the broken stones 
alone. With 1, 2, and 4 for the proportions itis just 
possible to obtain a fairly water-tight concrete with the 
best possible working, but if, as often happens in rein- 
forced concrete work, the wall. be very thin, say, only 3in. 
thick, and several feet head of water are available to 
force the water into all crevices and cavities, it will be 
found that for a considerable time until the cavities have 
become filled with the result of the breaking down of 
soluble silicates or the concrete swells, or whatever else 
it may be which produces the phenomenon known as 
“taking up,” there will be a slight moistness on the “ dry 
side ” of the concrete and a tendency to “ weep,” as engi- 
neers call it. In the course of a month or two of being 
continuously wet, depending apparently on the tempera- 
ture conditions, the work will become water-tight. 

A good idea of what is required with skilled workmen 
can be obtained from the proportions I used on most of 
my reinforced concrete work in Dunedin, New Zealand. 

A cask of cement contains 44 cubic feet of material ; 
with this 8 cubic feet of sand were mixed with 6 cubic feet 
of well-screened trap rock chips. By dint of using a 
specially designed tool, and working the concrete against 
the frames in a method which will be described later on— 
even better results were obtained by giving a specially rich 
skin to the finished work than could be otherwise got—an 
absolutely water-tight concrete was obtained ; so that rein- 
forced concrete pipes, when laid to make a main sewer 5ft., 
5ft. 3in., and 5{t. 6in. in diameter in different lengths, for 
two miles in length, under an average head of 12ft. to 15ft. 
of tide, showed not one single leakage in the reinforced 
concrete pipes themselves. It is true that at first, after joint- 
ing up, leakages did occurin about a dozen joints, but these 
were at once cured by jointing under pressure, and 
nowhere was any leak or weep detected in the pipes 
themselves. In the original tests with the first pipes 
made by unskilled hands, pipes placed vertically on end 
so as to give a cylindrical tank 12ft. deep and 5ft. 6in. 
in diameter, there was a slight percolation, which, measured 
over six weeks, was found to be less than the evaporation loss 

from an iron vessel beside it, and the slight weeping had 
“taken up” at the end of the period. 

The small proportion of broken stones used calls for 
attention. Here the circumstances were that in most 
of the reinforced concrete work, whether of pipes or 
plates or walls, the thicknesses varied from 2in. to Sin. 
But very few of the structures were more bulky than 
this. 

Now, while it has been repeatedly proved that the 
larger the broken stone particles the stronger will be the 
concrete, these small chips, all broken to go through a 
sin. ring, have been found to be the only broken stones which 
can be used without making the finish of the articles 
impracticable beside the necessity to have the iron grids 
properly bedded and well protected. 

With certain kinds of stone, such as the millstone 
grits, it is practicable to use all one material because 
the crushing produces sutticient sand. In the case of 
trap rock, however, the “fine” or “dust” material 
contains a certain quantity of soluble salts, with an 
excessive quantity ot alumina, much like puzzuolana or 
trass, which causes a swelling of the material, and ulti- 
mately may lead to disintegration of the concrete. 
Consequently this material can only be used when well 
screened, and the sharp small chips will be found to be 
the safest form to use. 

Often on test I have found a concrete to give a worse 
compression result than it should, and on investigation 
the weakness has been found in the broken stones, 
which, under a crusher driven either too slowly or else 
with imperfect knapping motion, have been so crushed 
as to leave every piece of stone full of minute fractures 
only microscopically discernible. 

Of course, there are stones which willbe badly damaged 
in this way under any stone crusher, and with such 
stones only hand knapping is allowable. Obviously, this 
fissuring of stones would materially affect the impervious 
nature of the concrete, and to this extent what I said at 
the outset about the material being generally impervious 
will be modified. 

Before speaking of gravel concretes, there is another 
question raised by this practice of using broken stones of 
larger size. I refer to the use of large stones, commonly 
known as “ displacers,” or “ plums.” The use of these is 
generally considered not only to cheapen the work, but 
greatly to improve its quality and strength if a fair pro- 
portion of these is properly bedded. Obviously, the 
whole difficulty is to secure proper bedding. [f the 
“plums” are placed too closely together, or in such a 
manner that they are likely to be disturbed during the 
ramming, a certain amount of cavitation is inevitabie. 
On this account I always direct that the least distance 
between displacers must be 4in., and, similarly, that there 
must be 4in. between displacers and the shuttering. Of 
course, if larger ramming tools are used, this space may 
have to be greater, so that the ramming can be effectively 
done at every point. And where there are cranes provided, as 
occurs in the case of large masonry dams, to lift the dis- 
placers and bed heavy stones. weighing several tons, care 
must be taken that they are not placed so closely together 
as to prevent workmen from freely working round 
every side. Incidentally, it is well to mention that a 
fruitful source of dispute with the contractor is the volume 
of the plums or displacers which can be used. Clearly 
they are much cheaper than concrete, and there is a 
great temptation on the contractor’s part to use an exces- 
sive quantity of the small cheaper boulders. 

This small boulder class of displacer is objectionable from 
every point of view; it is much harder to obtain clean and 
free from inferior rock, and unless practically cubical in 
shape itis bothersome to bed and does not give anything like 
the volume of displacing material if properly spaced that the 
larger stones will give. Of course, the stones which will give 
the greatest volume of displacing material, with the 4in. 
border, are cubes; and with cubes of 12in. side the mini- 
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mum volume of material to each cube will be a 16in. side 
cube. Now the volume of this is 4096 cubic inches, 
while the volume of the 12in. stone will be only 1728 cubic 
inches. So it will be seen that the maximum possible 
displacement with this size of displacer is only a little 
over 40 per cent., while similarly with small 6in. sided 
cubes the maximum possible displacement will be 21°6 
per cent. What I have done is to pay a “ flat price” for 
the whole finished concrete, and only to allow such large 
displacers as have been approved, numbered, and checked 
at the quarries to go into the work. In all my works I 
supply the contractor with the cement, which is paid for 
by a cross entry, so that the people for whom the work is 
being done have the whole benefit from any saving in the 
quantity of cement used. 

The question of possible unequal expansion with heat 
in this materia], from the differences between the expan- 
sion coefficient of concrete and stones, is not so serious as 
at first it might appear, because except with the richer 
mortars 14 or 2 to 1, where the coefficient of expansion 
is sometimes as high as ‘000011 per degree Centigrade, 
the expansion of concrete will not be found to vary 
materially from the expansion of the rock material 
principally used in its construction; and where, as in 
reinforced concrete work, or specially water-tight 
hydraulic work, the richer mortars are used, the tensile 
strength of the mortar is such that the slight unequal 
expansion cannot cause any strain that is not well within 
the permissible internal strain of the material. This 
remark applies to all temperatures short of those which 
could be obtained by a fierce combustion under a draught. 

A great deal has been written on the inferiority of con- 
cretes made from gravels. The generally accepted idea is 
that the rounded surfaces do not give so good a key for 
the cementing mortar to catch on to, and that the 
adhesion is inferior. As the Chevalier Stuart Murray 
has graphically put it in conversation with me, “ You can 
get a much better grip on a set of sharp-edged cubes than 
on the same number of marbles;” and so it has been 
assumed that the cement will act much as one’s fingers 
would to grip and hold together the other aggregates. 

In confirmation of this view, I notice that in some 
text-books the statement is freely made that gravel gives 
from 15 to 20 per cent. weaker tests than broken rock 
concrete of similar proportion made with the cement 
from the same source. Having regard to the very vari- 
able results obtained with most cement tests in the 
laboratory with different proportions of the same 
material, I am rather inclined to doubt the absolute 
accuracy of any such statement. It is quite possible 
that gravel mixtures are almost always poorer-in com- 
parison than almost any other mixing of aggregates, 
for the simple reason that by natural deposition in 
rivers or lakes, gravels have been bediled into them- 
selves much as has been explained above, about the 
closeness with which material will consolidate under 
water ; and, further, gravel contains, as a rule, a greater 
variety of sizes in the particles, and by reason of both of 
these considerations admits of a greater quantity of 
material being gauged in the same gauge-box. Assuming 
the ordinary aggregates to be equally easily consolidated 
in the gauge-box, it is quite possible that the extra 
quantity which would reduce the test strength 15 per 
cent. could be gauged. Of course, something may be said 
with reason as to the advantage of a very sharp-edged 
material in that it will bond itself together apart from 
the cement or mortar adhesion ; and with weak concretes 
a wonderfully strong result can be got by using no sand, 
and making an open and perfectly porous wall of sharp- 
edged broken stones well rammed and held together by 
cement. Where, however, the cement mortar is strong 
and present in a greater quantity than will suffice com- 
pletely to paint every particle of the stones, it is not 
reasonable to assume that the adhesion between the 
cement and the surface of the stones will be any the 
less in the case of a rounded surface than in the case of 
a rough surface, over a surface with sharp edges. Of 
course, if tests be made before the cement or mortar has 
sufficiently matured or reached its full strength, the 
rough or sharp keys will operate somewhat as just indi- 
cated in the concrete where the sand is omitted. 

Personally, I have not had enough laboratory tests to 
rely on in the matter, but from what I have seen in 
works, I am strongly in favour of gravel concrete, and 
have met many cases where it was substantially better 
and stronger than an apparently equally rich stone and 
sand concrete. Were I putting forward a case in sup- 
port of gravel concrete I should be inclined to elaborate 
the crystallising theory, which, it is asserted, gives the 
unsatisfactory effect of sharp edges on concrete surfaces, 
and show that the resistance to stress is rather diminished 
by the sharp angles on the included stones than increased. 
Incidentally, it may be mentioned that the greatest users 
of reinforced concrete, so far as I have seen their works, 
have all showr a preference for gravel, and generally 
without or with a very slight admixture of other material 
except the cement. And these were not the ordinary 
small contractors, because the only contractors who have 
been able to prosecute the reinforced concrete work satis- 
factorily are those who have been sufficiently large 
minded to regard rather the necessity to turn out only 
the best possible material, regardless of any such petty 
question of economy as the difference between the cost 
of gravel and broken stones. 

As I have tried to show, these notes are intended 
to cover merely practical points, and I am making no 
attempt to encroach on the classic work which has been 
done on the subject by dealing with such questions as the 
effect of different proportions on the ultimate strength of 
the material. 1 should, however, mention Feret’s 
formula, since it seems to me to agree better than any 
I have met :— 


c -, where V = resulting volume, C = volume of 


yo8 
cement, S = volume of sand. 
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THE DEVELOPMENT OF THE PORT OF HAVRE. 


TxE improvement in the business of the Port of Havre, 
which has been evident for some years past, was more 
than ever marked in 1906, and has given a decided 
impetus to the schemes of harbour improvement which 
have been proposed with a view to meeting the rapidly 
increasing demands of trade, especially in connection 
with the transatlantic passenger traflic. 

A scheme of improvement, sanctioned in 1895, has 
been in course of execution for over ten years, and its 
completion will be accomplished about the end of 1908. 
A new and much more pretentious plan of development 
has now been prepared, and has been approved by the 
Conseil Général des Ponts et Chaussés and the Havre 
Chamber of Commerce. The plans have been submitted 
to a Nautical Commission, and passed with some amend- 


| 
of 1895, as finally approved, provided for the construction 
of the following a — 

1. The dredging of the then existing south-west 
entrance channel to a depth of 3. m. below zero.* 

2. The construction of a new outer harbour. 

8. The dredging of the new outer harbour and of the 
new western entrance channel to a depth of 4:5 m. below 
zero.} 

4. The construction of a new entrance lock giving 
access from the old outer harbour to the Bassin de |’Kure 
and the Bassin Bellot. 

The estimated cost of these works was 27,500,000f. 
(£1,100,000).. The estimates were subsequently increased 
to 40,100,000f. (£1,604,000) of which the Ministry of 
Public Works contributed £624,000 out of State funds, 
the balance being obtained from municipal and other 
local sources. These estimates have been considerably 
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ments. The proposals in their final form are now before , 
the Chamber of Deputies, and it is-expected that the | 
final consent of the State will be obtained before the end | 


of the current year, when an immediate commencement 
will be made with the works. The construction and 
maintenance of French ports is largely in the hands of 
the State, the usual practice being for one-half the cost 
to be provided by the State and the other half by the 


Chamber of Commerce, aided to some extent by the | 


Municipalities and Departments. In the present case the 
cost of the projected works will be principally met by a 
State subsidy, the balance being provided by the Havre 
Chamber of Commerce and the municipality. In this arti- 
article we propose to describe briefly the works carried out 
under the 1895 scheme, and the proposals for future exten- 
sions. Fig. 1 and the plan, Fig. 4, show the Port of 
Havre as now existing, including the works nearing comple- 
tion. The scheme of further extension, as finally modified 
by the Nautical Commission in September of this year, is 
shown in outline in Fig. 5. 

History of the Port.—The Port of Havre was founded 
by Francis I. in 1517. The flat, low-lying, marshy land 
which forms part part of the estuary of the Seine was 
known in the fourteenth century as the “Plaine de 
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exceeded, and the total cost of the works executed since 
1896 will probably be not far short of £2,500,000. ; 

The works included in the programme of 1895 were 
commenced in the following year, andduring their execu- 
tion many improvements and modifications have been 
made in the plans. The depth of water in the outer 
harbour has been increased to 6m. below zero, and it is 
intended later to provide a depth of 9m. A deep-water 
quay, 500 m. in length, on the south side of the old outer 
harbour, has already been completed at a cost of £408,000, 


This quay is intended to serve as a berth for large ocean 


and has a depth of 9 m. below zero along its entire length. | 


between gate posts and 30°5 m. in breadth at the entrance, 
The sill is placed at a level of 4°50 m. bélow zero. 

Improvement of the existing docks.—The works already 
carried out and in progress have effected considerable 
improvement in the outer harbour, but the inner dock 
accommodation is still completely inadequate. The 
deepest of the docks—the Bassin de I’EKure—has a depth 
of only 9m. at high water of neap tides alongside the 
principal quay. The foundations of the quay render it 
impracticable to dredge the bottom of the basin alongside 
the wall, and it has therefore been determined to con- 
struct floating landing pontoons along the face of the quay, 
and to dredge berths in front of them to enable vessels of 
9 to 10m. draught to come alongside. One such vessel is 
now under construction for the Compagnie Générale 
Transatlantique. Moreover, the largest graving dock at 
Havre, on the east side of the Bassin de 1'Kure, is only 
200 m. in length, and it is impossible to lengthen it, as it 
lies at right angles to the basin, which itself is only 20011, 
in breadth. 

For some years past, at the busy season of the yeu, 
there has been considerable congestion of traflic at the 
docks, causing much delay and demurrage. This wes 
particularly acute during the past winter. The total 
| tonnage of vessels, entrances and clearances combined, 
| which rose to 7,743.077 tons in 1905, was still further 
| increased in 1906 to 8,392,347 tons. The tonnage tax fur 
| the latter year reached the large total of £48,808. The 
receipts of the Havre custom - house amounted io 

£38,153,020 in 1906, against £2,880,384 in 1905, and an 
| average of £2,894,528 in the years 1901-5 The quay 
| dues on shipping entered amounted to £73,211, against 
| £66,572 in 1905, aud an average of. £60,005 in the five 
| years 1901-5. The total imports in 1906 amounted to 
| 2,127,644 metric tons, being an increase of 303,581 tons 

over 1905, and of 256,853 tons over the average of the 
| five years 1901-5. The customs returns give the exports 
| from Havre in 1906 at 794,373 tons, against 739,046 tons 
| in 1905, and an average of 713,231 tons for the five years 
| 1901-5, The great increase in the traffic of the port has 
| accentuated the fact that it is handicapped for want of 
| quay space, and, in consequence, considerable extension 
| and improvement of the docks has been found necessary. 
| A communicating lock is now being constructed 
| between the Bassin Bellot and the Canal de Tancar- 
| ville, which should be finished in 1909. It will have a 
| length of 187°5 m. between gates, and a width of 25 m.; will 
| pass vessels drawing from8°50m.to 90m. This lock will 
render nearly 3300ft. of quayage on the south bank of the 
canal available for the discharge of cotton cargoes, and 
| suitable cranes and sheds will be erected. The shedding 





liners calling at the port. It was hoped that the new | will be 279ft. in width and 2220ft. in length, and will 
harbour, as conceived in the programme of 1895,! cover altogether a space of 78,766 square metres. The 
would be completed by the end of 1907,§ but it is | quay will be provided with eighteen electric cranes. 
unlikely that the work will now be finished before the | At the same time, it is anticipated that this provision 
end of 1908. However, with the exception of the great | will not suffice for the immediate trade of the port, and, 
half-tide lock, which will unite the outer harbour with the | therefore, quays extending 3090ft. on the north bank of 
Bassin de I’Eure, all the works will be completed by the | the canal are to be taken in hand, and will be used for 
summer of 1908, and the Port of Havre will be accessible | discharging vessels with general cargoes. It is also in- 
at almost all states of the tide to the largest vessels, | tended to render the Bassin Dock, which was not built 
which will be able to lie alongside the railway quay at all | with an eye to the future, accessible to large steamers, 
times and take in or discharge their passengers with the | so that it may be used for discharging the enorimous 





trains lying alongside. The advantage of passenger | cargoes of coffee which come to Havre direct into the 
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Grasse,” and derived that name from the Low Latin, 
“ grassus,” signifying a mouth, estuary, or port sur- 
rounded by low-lying land. Hence the name so frequently 
given, “Le Havre de Grace.” In one way the marshy 
character of the ground was advantageous, the numerous 
creeks and marshes lending themselves to conversion into 
useful basins and docks; but, on the other hand, the 
treacherous nature of the ground has given rise to much 
difficulty and expense in constructing the foundations of 
such works as the new great half-tide lock. The port as 
it appeared in the year 1580, after the completion of the 
works ordered by Francis L, is shown in Fig. 2. The 
development of the port made steady progress in the 
ensuing centuries, and by the year 1838 Havre was one 
of the most important harbours of France, possessing 
no less than three large closed docks or basins and an 
extensive outer harbour. The Bassin de |’Eure was 
opened in 1855, and the Bassin Dock in 1859. The first 
graving dock, that on the east side of the Bassin de 
l’Eure, was opened in 1864. Fig. 3 shows the condition 
of the port in 1879. Between that date and the com- 
mencément of the programme authorised in 1895 the 
principal works constructed were the Bassin Sellot and 
the Canal de Tancarville. These were completed in 1887. 

Harbour improvement scheme of 1895.—The scheme 
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vessels being able to lie alongside the maritime railway warehouses with which it is surrounded. These works 
station quay, coupled with the short railway journey to will add about 1} miles to the length of quayage of the 
Paris, should give Havre the preference for Transatlantic port. But these extensions, intended to meet the more 
passenger traflic over other French ports where the use pressing and immediate needs, are inadequate to ar 
of tenders is imperative to convey passengers and their with the probable phan gine of trade, and, for the 
baggage to and from the steamers. future requirements of the port, the large scheme of 
The Compagnie Générale Transatlantique carried, in extensions which we have referred to above has been 

1906, from Havre to New York, 108,642 passengers of all | proposed. 
classes, against 96,655 in 1905, nearly 10 per cent. of the Future harbour extensions.—The plans provide for the 
total number of passengers from Europe disembarking at | construction of a new harbour to the south of the deep: 
New York. | water quay and a tidal basin of 194 acres, with a graving 
The completion of the new lock wil] enable the largest dock pas of accommodating the ieee vessels likely 
vessels to enter the Bassin de l'Eure during twelve or | to be built for some years to come. The whole of the 
fourteen hours every day. The lock is 225m in length projected works are to be constructed outside the line of 
: fig -water mark, and for the most part on the bed of 





* The zero referred to in this article, and shown on the plans of the har- 
bour works, is the ‘‘ Zéro des Cartes Marines,” and is 0-3 m, bel »w the lével 
of lowest equinoctial spring tides, or about:1 m. below low water ordi- 
nary spring tide, and about 4°3 m. below mean sea level at Havre. The 
rise of ordinary spring tide at Havre is 6-75 m., or 22ft. Thus high-water 
of ordinary spring tide is about 7-75 m. above zero. 

+ The new western entrance channel supersedes the old entrance, 
which was closed by the exténsion of the south-pier. 

t This figure includes the cost of certain works ssnetioned in 1902. 

§ The new north and south pier of the outer harbour were complete 
about twelve months ago, when the new west efitrarce was opened. 
Buildings are about to be erected on the deep-water railway quay for the 
accommodation of trains and passengers, 


| the Seine estuary below low-water mark. The average 
depth of water over the site is two metres below zero. 
| Provision will be made for future extensions of the basins 
| to the eastward and for additional graving docks. 
| Proposed outer harbour,—The entrance to the proposed 
| harbour and basin will be by way of the new outer 
harbour, now néaring completion. The existing coffer- 
| dam, or battardeau, forming a junction between the dee}- 
water quay and the south pier, will be cut through, and 
roundheads formed at the inner terminal of the picr 
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THE PORT.OF HAVRE, SHOWING RECENT ADDITIONS 
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and the outer end of the quay respectively. To minimise 
the “send” in the future extension of the outer harbour, 
two jetties, one on either side, will be thrown out to 
restrict the width of the entrance to 150 m. The harbour 
will be 890 m. in length between the entrance jetties 
and the passage into the tidal basin, with a maximum 
width of over 800 m. The depth of water is to be 6 m. 
below zero, or 13°75 m. below H:W.O,8.T. Ultimately 
the depth will be increased as the requirements of ship- 
ping may demand. At a proximate date it is intended 
to provide a depth of 9m. Until the time when the 
outer harbour extension and the approach to the deep- 
water quay in the basin—which we shall refer to later— 
are dredged to a level below — 6m. the largest vessels 
now afloat will be able to proceed to the quay during at 
least twelve hours out of the twenty-four. The depth of 
— 6m. is equivalent to 7 m. at low water ordinary spring 
tides and between 8 m. and 9 m. at low water of neap 
tides.. The existing deep-water quay in the outer harbour 
hag already—as:we have stated above—a depth in front 
of it of 9 m. below’ zero. ~*~ = 

The outer wall or embankment of the harbour exten- 
sion will be 1410 m. in“leiigth, and the south embank- 
ment of.the tidal basin, in extension of it, another 1730 m. 
long, parallel with the Digue.St.-Jean and the Bassin 
Bellot. It will be constructed*at. a distance of 1200 m. 
south of the former and the existing*line of high-water 
mark. The eastern bank of the reclaimed area, extending 
from the shore near the Fort des Neiges in.a southerly 
direction for a distance of about 1200 m.,-will be, in a 
sense, of temporary character, and as it faces eastwards 
up the river, and will not be exposed to the open sea, it 
is to be constructed of timber and earthwork. The south 
and south-west banks of the reclamation will be formed 
by a talus of earthwork, protected on the outer face by 
stone pitching and at certain points by deposits of large 
stone b!ocks. 

The inner walls of the outer harbour will be formed 
with flat slopes. The construction of an extension of the 
outer harbour in front of the tidal basin and quays has been 
decided upon in order to afford a spending area for the 
seas, and to avoid the possibility of the water in the open 
tidal basin being too disturbed in rough weather for vessels 
to lie alongside the quays. The flat slopes.of the banks in 
the outer harbour have been designed with the same object 
in view. If experience should prove that the extension of 
the outer harbour is sufficiently free from ‘swell, quays 
will be constructed, and a large additional area thus pro- 
vided for berthing vessels. There will be sufficient room 
in the outer harbour for 2350 m. length of quayage. 

Proposed tidal basin.—The passage. between-the outer 
harbour extension and the tidal basin will be 75m. in 
width, and it will be spanned by a swing bridge.. Fears 
have been expressed that the flow and ebb currents through 
this nartow passage will be so rapid as to form an obstacle 
to navigation. According to M. Ducrocq, the engineer- 


in-chief, the maximum current at equinoctial tides will 


not exceed two knots. It is intended ultimately to con- 
struct a lock on the north side of the basin, giving a con- 
nection with the Bassin de ]’Eure. The basin will 
measure 900m. ir length by 850m. in breadth from 
north to south; at the north-east corner the basin will be 
prolonged to a maximum length of 1200-m., with a width 
of 300 m.~ The total length of the quays in the basin will 
be m. 4400. The ruling depth of the basin is to be 6 m. 
below zero, except on the north side, where a deep-water 
quay, 1095 m. in length, will be constructed, with a depth 
of 12 m. below zero in front of it-over- an—area-100 m. in 












The decision te construct the great basin without gates 
has been arrived at after much discussion and consideration. 
The cost of a locked basin would undoubtedly have been 
much cheaper as regards initial expenditure—probably 
25 per cent. less; but, in view of the uncertainty attend- 
ing the ever-increasing dimensions of Atlantic liners, it 
was considered best to incur the extra cost, and to con- 

{ struct a-basin-which can be successively deepened as the 
demands of shipping may require, without the limitations 
imposed by the construction of a lock.* On the other 
hand, the considerable rise of tide at Havre—22ft. at 
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Fig. 5—-PROPOSED ADDITIONS TO THE PORT OF HAVRE 


width. At high water of ordinary spring tides the depth 
will be 19°75m. The foundation of the quay wall will be 
at a level of 10 m. below the dock bottom, or 22 m. below 
zero, thus allowing for still further dredging when 
required. The total height of the quay wall will be about 
34 m. © The lower part of the wall is to consist of cylinders 
carrying arches on which thesolid portion of the structure 
will rest. : é ; 

On the south side of this basin two pontoons, each 
80 m. in length, will-be established for the discharge of 
steam coal. In front of these pontoons the depth of 
water will be 7m. below zero. 


springs, and a total maximum range of over 27ft. at 
equinoctial spring tides—may be a source of some incon- 
| venience to shipping lying alongside the quays. But, as 
| a matter of fact, this difficulty is unlikely to be of serious 
| consequence in the case of the huge liners which will 
make use of the new basin. Smaller vessels will continue 
| to frequent the existing closed docks: The engineering 
| advisers of the port of Havre, notably M. Ducrocq, have 





* The construction of the large Jock between the outer harbourand the 
Bassin de l' Bure will have cost when completed about £690,000, ‘and its 
dimensions, 225m long and 30-5 m. wide, are already insufficient to meet 

| the demands of the largest transatlantic liners, 
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THE ACCIDENT TO THE PRINCIPESSA JOLANDA 


( For description see page 361) 

















THE PRINCIPESSA JOLANDA ON STOCKS ENTERING THE WATER 
































HEELING OVER JUST AFTER THE LAUNCH THE LIST INCREASING 




















JUST BEFORE SINKING RESTING BROADSIDE ON THE BOTTOM 








also expressed doubts as to whether a lock 40 m. in clear | in France, including those in course of construction cr | of the proposed works we have briefly described above :-— 
width, the minimum considered necessary to meet the | extension :— | 


£ 
requirements of the port for years to come, could be [ Length Outer embankment... 00. 0. we pop 
. Dredging and filling... § 


satisfactorily worked in the somewhat exposed position it P : : ae ea ; 
saul ect, callie. p P ort. = Width. Draught. Katrances tobarin’.. 240,000 
Proposed graving dock.—The graving dock to be| m. m. ae = gl basin... ... ... 700,400 


established at the north-east corner of the basin will be ; Brest (in con-1 oo {25 m. at bottom... 9.59 (neap tides) | : cet : 

4 ( \ : 2 . é . p tides) | Paving and surface work of quays... 44,400 
800 m. in length and 851m. wide The entrance sill will sate mn (35 m. at coping . ot | Removal of —* work re rs oo eae’ ee 
- | (30-5 m. at bottom ) Graving dock ... ... 1... 2. see 2. 640,000 


be at a level of 6m. below zero. Space is reserved for SE v9 t 1130{nean tides) | 

two other graving docks in the same neighbourhood, hearse | 136-Om. at coping | ‘ 0 (ueap tides) | Miscellaneous ... ... ... ... ... ... 445,320 
which will be constructed later. One will be 450 m. and Haere ...-...: 30m 6-70 (neap tides) | £3,400,000 
the other 400 m. in length. The largest existing graving | Dunkerque ... 190 21 m, at bottom. 6-60 (neap tides) | is 

dock at Havre is 198 m. in length between gates, and | Marseille 179.45 Lng at wee. y 5.40 It will be noticed that the above estimate does nat pro 
30m. in width. Its sill is at a level of 0°85 m. below oe 4 ar) ae | vide for the cost of the quays which will ultimately 


zero. The following is a list of the largest graving docks | stimate of cost.—The following is the estimate of cost | be constructed in the basin, and possibly in the outer 
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NEW RAILWAY ROUTE BETWEEN BRISTOL AND BIRMINGHAM 
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LOOP LINES AT HONEYBOURNE 
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harbour. The only quay works included in the estimate 
is the deep-water berthing on the north side of the basin, 
It is expected that the work includea in the scheme will 
be completed within six years. The construction of the 
deep-water quay in the new harbour will enable the 
existing transatlantic quay of 700 m. in length, with 
8°50 m. to 9 m. of water at lowest tides, to be utilised by 
purely cargo steamers, the accommodation for which is 
already inadequate. 

The works sanctioned by the law of 1895 are being 
completed under the direction of M. Ducrocq, Ingénieur- 
en-Chef des Ponts et Chaussées, Havre. He is also 
responsible, in the main, for the plans of the new scheme 
of extensions. We are indebted to M. Louis Brindeau, 
Deputé for Havre in the French Chamber, for much 
information and for the use of certain plans. 








THE LAUNCH OF THE PRINCIPESSA JOLANDA. 





LAUNCHES now-a-days are generally carried out with 
such precision and success that a bad accident is certainly 
the very rare exception. A sad mishap occurred, how- 
ever, when the Italian passenger liner Principessa Jolanda 
was sent down the ways at Riva Trigoso, near Spezzia, 
and about 30 miles from Genoa, on the Eastern Riviera. 
This vessel had been huilt for the Lloyd Italiano by the 
Societa Esercizio Bacini of Genoa. She was intended to 
be the pioneer vessel of the fastest passenger service 
between Genoa and South America, and had been 
designed for a constant sea speed of 17 knots, though 
she was to be capable of attaining 18} knots on her | 
trials. The former speed would have brought Genoa 
within fifteen days sail of Buenos Ayres. Her dimen- 
sions were 150m.—say, 492ft.—long, 17 m.—say, 55ft. 9in. 
—beam, and 36ft. 9in. depth. Her gross tonnage was 9100, 
and her displacement 12,000 tons. She was fitted with 
two sets of quadruple-expansion reciprocating engines | 
designed to develop 10,000 indicated horse-power. Her 
bunker capacity was 2500 tons. In all respects she was a 
fine vessel, and was most luxuriously fitted up to carry 
180 first-class passengers, 200 second-class, and 1100 
steerage, as well as a crew of 240 hands. 

Apparently the vessel at the time of her launch was 
complete in every respect with engines, boilers, masts, 
funnels, deck-houses, &c., and her launching weight is 
given as 7280 tons. In order not to increase this weight 
it was decided not to pump any water into her ballast 
tanks. Hardly was she water borne on going down the 
ways on the 22nd of September, when she took a heavy 
list to port, and heeling more and more over, gradually 
sank on her side in 14 m. or so of water, so that her star- 
board side from bilge keel to deck rail is above water 
from bridge to poop. The whole thing was over in 
twenty minutes from the time she was launched. The 
launch was made the occasion of a féte, and numerous | 
people wereon the water to watch it, which accounts for | 
the number of photographs taken, some of which we are | 
enabled to reproduce on page 360. | 
As to the cause of the mishap no definite news is | 
orthcoming, but what is pretty certain is that all her 
ports being open, as soon as she hecled over the water 








SOUTH FACE OF GRETTON TUNNEL 


poured in at them, and so rapidly increased her inclina- 
tion till finally she sank. Of course, the fact that she 
had no water ballast, and all the top hamper which 
may be seen in the engravings, rendered her all the 
more unstable. According to one report the cradle 
broke as the vessel was leaving the ways, while another 
rumour says that divers have found a sea cock open. 
These, however, we give with all reserve, as at present 
there is no official confirmation of them. In any case 
the vessel sank, and it is said that the hopes of salving her 
are but slight. 





NEW .ROUTE BETWEEN BRISTOL AND 
BIRMINGHAM. 


Tue formation of a new direct route between Bristol and 
Birmingham may be numbered as the last among a series of 
important schemes undertaken by the Great Western Rail- 
way Company during the past decade. Most of these 
projects aiming at the consolidation of the company’s multi- 
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Fig. 1—THE LINES BETWEEN BRISTOL AND BIRMINGHAM 


| farious interests have already been carried into effect, namely, 


the shorter route to Weymouth afforded by the construction 
of the Edington line in 1900; the opening of the important 
‘‘ Bristol and South Wales direct ’’ line in 1903 ; the improve- 
ments to the Cheltenham and King’s Sutton line, in order to 
link up by means of a through express service places as far 
apart as Cardiff and Newcastle; the formation of an 
alternative main line to the West vid Castle Cary, 
Somerton, and Langport; the opening up of attractive 


| residential districts in the counties of Middlesex and 


Bucks with a series of new railways, built in conjunction 
with the Great Central Company; and the creation 
of a grand new route to Ireland through the magnificent 


harbour of Fishguard—the four latter schemes being 
completed in the course of 1906. 

However, the programme comprised two other undertak- 
ings, which as yet are unfinished, viz., the formation of a 
new route to Birmingham, &c.,; sixteen miles shorter thar 
the old, which awaits the completion of a new line from 
Ashendon to Aynho, and: is embodied in the scheme of the 
new railways traversing the Home Counties named above ; 
and that of a new direct route between Bristol and Birming- 
ham, to a description of which this article is confined. This 
latter undertaking is next in order for opening. 

The reasons that prompted the formation of the Bristol 
and Birmingham route carry us back over some interesting 
ground. These cities may be termed the provincial pivots 
of the two great divisions of the Great Western system, but 
hitherto the company has stood in the anomalous position 
of possessing no direct means of communication between 
them. True, they are directly linked by the Midland 
Railway Company’s Western Main line from Bristol to Derby 
vid Gloucester, Cheltenham, Bromsgrove, Birmingham, and 
Tamworth. Few straighter “‘ point-to-point ’’ railways than 
this are to be found. Moreover, the line is very easily graded, 
save for the celebrated Lickey incline—two miles of 1 in 37. 
The distance from Bristol to Birmingham by the direct 
Midland route is 88? miles, while vid the Worcester loop line 
it is 914 miles. Fig. 1 shows these and the new Great Wes- 
tern route between the two places. 

The Great Western Company possess two alternative 
routes, each of which makes a long and wide detour, viz., one 
vid the Severn Tunnel, Pontypool Road, Hereford, Ledbury, 
Worcester (Foregate-street), Droitwich, Kidderminster, Stour- 
bridge, and Smethwick Junction, which gives a journey 
between Bristol and Birmingham 1324 miles in length, and 
another vid Bath, Swindon, Didcot, Oxford, &c., 140 miles. 
Therefore, it is not to be wondered that the lion’s share of the 


| local traffic from Bristol to Birmingham and vice versd, or @ 


large proportion of that which emanates from places on the 
Great Western system further afield, whence it converges upon 
Bristol or Birmingham, should transfer itself to the Midland 
trains. Briefly stated, the primary object of the new route 
is to place the Great Western Company on an equality with 
the Midland as regards these two traffics, and especially the 
latter kind. Persons travelling, say, from Plymouth to Bir- 
mingham will no longer be tempted to change systems at 
Bristol. 

The Great Western scheme necessitates the construction 
of two new railways through the country lying between 
Cheltenham and Birmingham; but, first, it must be 
explained how the intervening distance between Bristol and 
Cheltenham is to be bridged. 

The Great Western Company possesses running powers over 
the Midland railway between Bristol and Gloucester vid 
Fish Ponds, Mangotstield, and Berkeley Road. This latter 
line was originally constructed by an independent company, 
in which the Great Western Company obtained a controlling 
interest, with the result that it was first of all laid with the 
broad gauge, in order that it might be utilised as an instru- 
ment for extending the broad gauge to the north. At the 
same period the Great Western Company was backing an 
undertaking called the ‘‘Cheltenham and Great Western 
Union Railway,’’ to start from Swindon and run through the 
Stroud Valley to Gloucester. These two broad-gauge lines 
effected a junction at a place named Standish, about seven 
miles south of Gloucester. In 1845 the ‘ Bristol and 
Gloucestershire Railway’? was amalgamated with the 
‘‘ Birmingham and Gloucester,’’ the latter being a narrow- 
gauge line, and a year later the joint undertakings were 
vested in the Midland Railway Company, subject to the pro- 
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viso that the latter should ‘‘ at all times hereafter maintain 
on the line from Bristol to Standish Junction two lines of 
railway on the same gauge as the Great Western Railway,” 
and permit the Great Western broad-gauge trains from 
Swindon to Gloucester and vice versd to ‘* pass at all reason- 
able and proper times.’’ The ‘‘Cheltenham and Great 
Western Union Railway’ was by that time incorporated 
with the Great Western Company, which had only itself 
to blame for allowing the control of the Bristol and 
Gloucester line to slip out of its hands into those of the 
narrow-gauge champions. 

The Midland Company could not, however, alter the gauge 
of the Bristol and Gloucester Railway when it first 
acquired it, because Messrs. Stothard and Slaughter, of 
Bristol, held an unexpired contract of eight years to provide 
the rolling stock and work the railway on broad-gauge prin- 
ciples. In 1848 the Midland obtained powers to make a new 
narrow-gauge railway between Gloucester and Standish 
Junction, to lay down a third rail—the ‘‘ mixed gauge’’ 
—between Standish and Bristol, and to construct a narrow- 
gauge line from Mangotsfield to Bath. 

Access for narrow-gauge trains to Temple Mead Station, 
Bristol, was finally accomplished on May 29th, 1854. The 
foregoing particulars explain how, by the terms of the 
Bristol and Birmingham and Midland Railways Act of 1846, 
the Great Western Company has running powers for all 
traffic over the whole of the Midland route between Bristol 
and Gloucester. _On August 1st, 1871, it began to run 
goods trains between Bristol and Gloucester this way, but 
discontinued the service after the opening of the Severn 
Tunnel route on September 1st,,.1886. 

We have yet to explain how the Great Western trains have 
running powers between Gloucester a::d Cheltenham. This 
stretch of line is the joint property of »he Great Western and 
Midland companies, the former having inherited its share 
from the Cheltenham and Great Western Union Railway, and 
the latter from the Birmingham and Gloucester. This 
neutral territory was parceled out between the two original 
companies as follows :—The Cheltenham and Great Western 
Union was to own the northern half of the line between Chel- 
tenham and Churchdown, and the Birmingham and 
Gloucester the southern half from Churchdown to Gloucester. 
The railway was rendered available for the use of two com- 
panies using different gauges by the invention and adoption 
of the ‘“‘mixed gauge.’”’ To ensure strict impartiality in 
working the line, the two companies entered into a curious 
arrangement whereby each appointed the other trustee for 
the section which ititself owned. This understanding holds 
good at the present day as between the Great Western and 
Midland companies. The trains of both use the whole line 
without paying rent or toll to one another. 

The existence of all these ancient running powers alone 
renders the formation of the Great Western Company’s new 
Bristol-Birmingham route possible. Nevertheless, the Great 
Western Company does not propose exercising its rights 
over the entire distance between Bristol and Gloucester. 
It will make use of its own lines as between Bristol and 
Yate, and, again, as between Standish Junction and Glou- 
cester. Starting from Bristol the line to the Severn Tunnel 
will be traversed as far as Filton, thence taking the 
Badminton route to London, the traffic will proceed to 
Westerleigh West Junction, where the South Wales direct 
line crosses over the Midland. Here, when the Badminton 
route was constructed, a loop line, forming a triangle junc- 
tion, was furnished, in order to give access from one company’s 
system to the other, the idea then being that in the event of 
the Severn Tunnel getting blocked, the Great Western traftic 
between London and South Wales should travel over the 
Severn Bridge instead, by exercising its running powers over 
the Midland metals between Yate and Berkeley Road. 

Standish Junction has long since disappeared, and at present 
there is no means of transferring trains from one company’s 
line to the other until nearer Gloucester. he two railways 
run parallel for a distance of six miles, after which, as will 
be seen from the accompanying map, they diverge, and enter 
Gloucester in opposite directions. However, there has 
always been a line, known as tke ‘‘T”’ loop, to enable 
trains to travel to and from Cheltenham without entering 
Gloucester. 

If the Great Western through Bristol-Birmingham trains 
of the near future were to call at the present station in 
Gloucester they would have to run in and out the same way. 
To avoid the delays incidental to such a mode of working 
they will travel over the loop, while in order that they shall 
serve Gloucester as well, a new station, to be called Chequers 
Bridge, will be erected at the southern end of the loop. 
This station will be situated in a part of the town which is 
undergoing considerable development as a better-class resi- 
dential district. 

The new line between Cheltenham (Malvern Road) 
and Honeybourne East Junction is 21 miles 43 chains in 
length. Its course may be described as running south-west 
and north-east, save for a wide sweeping reverse curve, which 
occurs between Cheltenham and Toddington, in order to 
avoid Cleeve Common, 1100ft. above sea level, which other- 
wise would have necessitated a tunnel two miles long. By 
traversing the easternmost confines of the Vale of Evesham, 
and, therefore, running under the toe of the Cotswold range, 
no important stream is crossed; on the other hand, there 
are many drains and culverts under the line, as many as 37 
culverts being encountered in the 117 miles between Winch- 
combe and Honeybourne. The ruling gradient is 1 in 150, 
and, except at junctions, there is no curve with a radius of 
less than half a mile, while the junction curves are set out so 
as to allow of a rate of speed of 40 miles per hour when 
rounding them. The line is singularly free from level cross- 
ings. The new works begin with the construction of a 
new station in Cheltenham, called Malvern Road, which 
is situated just south of the point where the old line 
curves to the east into St. James’s terminus. From the 
town-dwellers’ standpoint, the site of Malvern Road Station is 
half-way between the Midland station of Queen’s-road, 
Lansdown, and the Great Western old terminal of 8t. James’s, 
being distant half a mile from each. Malvern Road Statior 
consists of one long island platform, with a bay for rail 
motor cars. Adjacent to the station a new engine shed has 
been erected. ‘I'he other stations and ‘‘ halts’’ on the new 
line are as follows: Bishop’s Cleeve, Gotherington, Gretton 
halt, Winchcombe, Toddington, Laverton halt, Broadway, 
Willersley halt, and Weston-sub-Edge. 

Stone from the Cleeve Hill quarries has been largely 
utilised for the station buildings, and the platform copings 
are composed of stone brought from Pontypridd. The roof of 
the offices on the station platforms extends so as to form an 
umbrella roof over the latter. Each station is equipped with 
a 6-ton crane, goods shed, and cattle accommodation, and at 
both Toddington and Broadway the goods yard can be entered 





at either end, while at Toddington—which is the watering 
station of the line—extensive fruit packing sheds have been 
erected. 

The chief engineering features comprise a tunnel through 
blue clay at Hunting-butts, near Cheltenham, 97 yards 
long; a tunnel through the same stratum at Gretton, 693 
yards long, and the Stanway Viaduct, north of Toddington. 
The latter work consists of fifteen arches of 36ft. span and 
16ft. rise ; total length, 630ft.; height, 50ft. The arches are 
five rings thick, and the concrete foundations were taken 
down from 8ft. to 12ft. below the surface. 

In November, 1903, this viaduct was the subject of a 
remarkable accident. On November 11th three arches fell 
in out of ten then completed, and on the following day a 
fourth also gave way. About twenty men were engaged in 
removing the false arches from those spans, and of these two 
were killed on the spot, and two died subsequently, while 
others were more or less seriously injured. The arches 
fell in reverse order to the time of construction, No. 10 
being the first to collapse. Heavy rains were held account- 
able for the disaster, but a steam crane on top of No. 10 
arch at the time hastened the catastrophe and increased its 
effects. 

In Cheltenham the line traverses a part of the town, where 
it has brought about a long-needed local improvement. by 
demolishing an area of slum property. It also entailed the 
acyuirement of a strip of an old burial-ground, from which 
the remains of 300 bodies first had to be removed. 

Approaching Honeybourne the line passes under the West 
Midland section of the Great Western Railway at apointabout 
one mile west of Honeybourne Station,and terminates at Honey- 
bourne East box, half a mile further on. Thus the through 
Bristol and Birmingham trains will avoid Honeybourne 
Station. However, a series of loop lines has been constructed 
here, the directions of which are shown in the accompanying 
map—Fig. 2. Loop line A, 29 chains in length, gives access 
to the West Midland line and Honeybourne Station, and 
enables Great Western trains to run between Cheltenham 
and Worcester direct—length of route 40? miles. 

Hitherto the means of communication between those points 
were by the Midland Railway, viz., either vid Ashchurch 
Junction, Tewkesbury, and Great Malvern, and thence 
by the Great Western system to Worcester, total distance 
393 miles ; or by the Midland throughout vid Norton Junc- 
tion, distance 22} miles. Loop line B, 41-40chains in length, 
links up the Birmingham and North Warwickshire line, «c., 
with the West Midland. It has been provided, first, for the 
purpose of furnishing an alternative route for goods and 
mineral trains between the Midlands and London, in order 
to relieve the Birmingham main line north of Aynho, where 
the opening of the new route, vid Wycombe, Princes Ris- 
borough, and Ashendon, brings a considerable augmentation 
of the express passenger train service between London and 
Birmingham*. Second, to give a shorter route between 
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Fig. 2-LOOP LINES AT HONEYBOURNE 


London and Stratford-on-Avon vid Oxford and Chipping 
Norton, viz., 109} miles, than the old one vid Warwick, 
Hatton, and Bearley, viz., 1214 miles, and therefore will be 
used for the purpose of accelerating the service from London 
to Stratford-on-Avon and to Broadway.t 

Loop line C, 76°55 chains in length, isthe commencement of 
the old branch from Honeybourne to Stratford-on-Avon and 
Hatton. From Honeybourne East Junction to a point one 
mile north of Wilmcote Station, a distance of 11 miles 
67 chains, the old single track branch is incorporated in the 
new route, in consequence of which the line is being recon- 
structed, with two lines of way, and undergoing other 
improvements in the form of readjustment of curves, in order to 
render it suitable for fast running. Further, the stations at 
Milcote and Wilmcote are being rebuilt. The heaviest 
individual piece of work on this contract is the construction 
of a new viaduct across the Avon near Stratford. The struc- 
ture comprises nine brick spans for flood water, and a river 
span measuring 114ft. in width on the skew. Some little 
wnile ago, in getting one of the new girders into position, the 
latter fell, and temporarily blocked the line. 

Thelast connecting linkis furnished by another new railway, 
known as the Birmingham and North Warwickshire Railway, 
which extends from a point one mile north of Wilmcote— 
where the old line from Stratford-on-Avon to Hatton bears away 
to the east—to Tyseley Junction, on the London-Birmingham 
main line, and situated 3 miles 31 chains south of Birming- 
ham (Snow Hill). The North Warwickshire Railway is 
17 miles 674 chains in length, and has the following stations, 
in order from north to scuth:—Tyseley—also on main 
line—Hall Green, Shirley, Earlswood, Tanworth, Henley-in- 
Arden. Both the ruling gradient and radius of curves are 
the same as on the Cheltenham-Honeybourne Railway. All 
the new lines, together with those sections of old lines 
merged into the new cross-country route, are laid with 974 lb. 
steel rails and 52 lb. chairs. 

The opening of the entire route for goods traffic is con- 
templated to take place during this autumn, but no 
through passenger service will be commenced before the 
summer of 1908. The Cheltenham and Honeybourne Railway, 
which was begun towards the end of 1902, has been open 
since the beginning of the present year for rail motor cars, 
which, pending the completion of Malvern Road, use St. 
James’s Station in Cheltenham. Good progress is being 


* Distance, London to Birmingham, vid West Midland line, Honey- 
bourse East, Tyseley, 154 miles 28 chains. 
+ Since July Ist, the 4.45 p.m ex Paddington nun-stop to Worcester 


has slipped coaches at Moreton-in-Marsh, at 6.23 p.m. Some of these slip 
coaches work through to Stratford-on-Avon, arr.ving there at 7.5 p.m., 
and the remainder run to Broadway, Wiacheombe, and Cheltenham. The 
slip train travels vid the Honeybourne curves, where it stops to divide 
the Stratford and Cheltenham portions, which proceed thence in opposite 
directions. 





made with the North Warwickshire line, though as yet it is 
not ready for local traffic of any kind. Lastly, as part of the 
general scheme, the line not only between Tyseley and 
Birmingham, but as far south as Olton, is being furnished 
with two relief tracks, and the stations of Acock’s Green, 
Small Heath, Bordesley, and Birmingham—Snow Hill—are 
being rebuilt. These latter improvements entail some very 
heavy and expensive works, in that the approach to Birming. 
ham from the south is partly on viaduct and partly in tunnel, 
while the rebuilding of such an important station as that at 
Birmingham is, of course, a work of great magnitude. There 
are twenty-seven stations between Birmingham and Bristol, 
the length of the new route between these two places being 
approximately 98 miles. The four views shown on page 3361 
show eae Gotherington Station, on the Chelten-. 
ham and Honeybourne Railway, the south face of the Gretton 
Tunnel between Cheltenham and Honeybourne ; the loop lines 
at the latter place; and the rebuilding and widening of the 
viaduct across the Avon, near Strutford-on-Avon. 








DOCKYARD NOTES. 


THE new battleship of the 1907-8 programme, being built 
at Portsmouth, will be named St. Vincent; the one at 
Devonport, the Collingwood. The third battleship to he 
built by contract will, it is Pumoured, be called ney— at 
any rate, one of the class will. 


THE battleships that may follow are provisionally intended 
to be of the same class, and the names Benbow, Camper- 
down, Anson, and Howe are gradually to be used up for 
them. It isto be hoped that they will be happier efforts than 
their predecessors of these names, which, it is interesting to 
recall, were ‘‘marvellous departures,’’ epoch-making, and 
what not in their day. 


MANY rumours are now current about the Majestic class. 
The latest is that they are to be re-armed with 92's of the 
latest pattern, though why all this expense should be under- 
taken has not been suggested. he old 12in. of the 
Majestic class is an obsolete gun for modern purposes ; it is, 
however, as powerful as any 9:2 in existence, and, of course, 
delivers a far more smashing blow. So far as we know, 
there is no truth whatever in the story. There are otherand 
more convenient ways of spending money than this. 


Ir is practically impossible to change the main armament 
of battleships. Fifteen years or so ago, the Devastation and 
Thunderer were so treated, their muzzle-loaders being replaced 
by 10in. B.L. The experiment was extremely costly, and 
apparently so little satisfactory that the Dreadnought, a 
very similar vessel, retained her old M.L. guns to the 
end. 


Anout the same time the Rupert, turret ship, had her 
turret guns changed. In this case heavier guns than the 
original were substituted, and draught greatly increased. 


Since then, the authorities have fought shy of experiments 
of this nature, which, however desirable on paper, 
are hampered by practical difficulties of a very severe 
nature. 


Tue Iwami, ex Orel, which is being reconstructed in Japan, 
has had her secondary armament altered—six 8in. being 
substituted for the twelve 6in. that she formerly carried. 
The reason of the change is that the Japanese—like some 
others—have found these double turrets quite unsatisfactory. 
The rate of fire of a pair of 6in. is very little more than 
for a single 6in. gun. Several of the turrets being badly 
damaged had to be replaced. Advantage was taken of this to 
make a clean sweep of the old secondary armament. 


Rumour has it that the Mikasa is to be similarly treated, 
but this is somewhat doubtful, and more probably due to 
her being confused with the Iwami. Such a change could 
not be effected in the Mikasa without a great accession of 
weight, the majority of the 6in. being behind a battery 
wall, 


Tur Japanese have done far less re-armament than is 
popularly supposed, and in some of the captured Russian 
ships have actually repaired guns that had been hit and 
badly damaged. 


Some very remarkable speeds are alleged for the new 
German third-class cruisers. There is no doubt that the 
latest of these improved Gazelles are extremely speedy ; but 
the 27 knots reported for one of them sounds a great deal too 
high. The figures have been given as 27°4 knots. A slight 
transposition of figures to make it 24°7 will probably be found 
nearer the mark. 

WHEN circumstances admit of it—it is hard to say when 
that will be—the Duke of Edinburgh and the Black 
Prince are to have their Gin. guns taken out, and 
four 7°5’s in turrets substituted on the upper deck, a3 in the 
Warriors. This will add some extra weight to them; how 
ever, it may only make them exactly resemble the Warriors, 
so the change may nov be fcr the worse. Nothing, however, 
is likely to be attempted till it has been ascertained whether 
the Warriors are any worse sea boats than the Black Princes. 
These latter, from the fighting standpoint, are anything but 
successful, being totally unable to use their 6in. guns in any 
seaway, and none too easily able to use their forward big 
guns. 








NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—A general meeting of the members of the North of 
England Institute uf Mining and Mechanical Engineers will be 
held in the Wood Memorial Hall, Newcastle-upon-Tyne, at two 
o’clock, on Saturday, October 12th. The following papers will be 
open for discussion :—‘‘ Experiments Illustrative of the Inflamma- 
bility of Mixtures of Uoal-dust and Air,” by Messrs. P. Phillip: 
Bedson and Henry Widdas ; ‘‘ Treatment of Dust in Mines, Above 
Ground and Below Ground,” by Mr. Richard Harle; ‘‘The Appli 
cation of Duplicate Fans to Mines,” by the Rev. G. M. Capell. 
The following papers will be read or taken as read :—‘‘ Experi- 
ments Illustrative of the Inflammability of Mixtures of Coal-dust 
and Air,” part II., by Messrs. P. Phillips Bedson and Henry 
Widdas ; ‘‘The Strength of Cast Iron Tubbing for Deep Shafts, 
by Dr. John Morrow. The various rescue apparatus used in the 
recent demonstration at Felling will be exhibited. 
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MACHINERY AT OLYMPIA. 
No. 1V.* 


Messrs. Samuel Osborn and Co. are exhibiting speci- 
mens of their Mushet high-speed steel, to illustrate the 
ariety of uses to which it may be applied, such as 

turning tools, planing tools, slotting tools, twist drills, and 

milling cutters. Two Mushet high-speed steel tools may 
be seen cutting a hard wagon tire on a boring mill made 
by Messrs. Butler, of Halifax. A high-speed steel 
drilling machine by the same makers may be seen drilling 
cast iron and steel with Mushet steel twist drills. Mushet 
high-speed steel milling cutters are exhibited in various 
forms to show there is no difficulty in the manufacture 
and hardening, whatever the required shape maybe. A 
specimen of a new design of a milling cutter should 
prove of interest to visitors in the habit of using large 
milling cutters. Its outstanding feature is that it is 
ossible to renew a broken portion without re-cutting the 
whole of the tool. When working it operates with an 
oscillating motion, so that there is a sawing as well as a 
direct cutting action. Powerful planing and slotting 
machines may be seen at work on cast iron and steel 
with Mushet high-speed steel tools. A number of inter- 
esting specimens illustrating the silky fracture of Mushet 
high-speed steel is shown, and in addition there are 
specimens of Titanic cast steel, fractures of which are 
shown in different tempers and also in various stages of 
manufacture. Samples of Messrs. Osborn’s “ Hand and 
Hearth” brand of crucible cast steel files, illustrating the 
variety of sizes and cuts, also the different processes of 
manufacture, may be seen. 

A new form of piston which is claimed to reduce the 
friction in a steam or gas engine is being exhibited by 
Messrs. Allen and Simmonds, of Reading. These pistons 
are constructed with the object of preventing the steam 
or other working gas from getting behind the rings. The 
iuakers point out that when the piston rings of an engine 
are held in contact with the cylinder walls by steam 
pressure there is undue friction, resulting in wear of 
the cylinder walls and piston rings; and also that the 
efticiency of the engine due to this friction is reduced very 
considerably. The firm claims that by using these pistons 
a substantial increase in the efficiency of the engine can 
be obtained. The principle of the piston will be under- 
stood by reference to the drawing—Fig. 26. The cir- 
cumference of the piston itself is drilled with six holes. 
These holes receive metal pieces of the shape shown at 
A BC, which are termed chokes. - In the centre of each 
choke there is a spiral spring which maintains a small 
outward pressure on the choke. The rings are in three 
pieces, and the ends are cut to the same angle as the 
head of the choke, and they fit into the piston, as shown 
at DEF in the drawing. ‘wo rings are employed, and 
the chokes for the bottom ring are placed midway 
between those for the top ring. The head of the piston 


great Vv 


























Fig. 26—SPRING PISTON RINGS 


is cast in one, with the parts unnecessary for strength 
entirely removed by coring. The frictional limit is said 
to be the least possible, and the surface in contact with 
the cylinder walls is reduced to the smallest desirable 
limit. By making the rings in two or more sections 
greater depth is given to them, and this, in combination 
with the specially constructed choke, is said to render 
leaking under the rings an impossibility. The pistons 
are, it is stated, suitable for saturated or superheated 
steam. The principle is said to obviate the use’of limit 
stops, as steam is prevented from getting to the under 
side of the rings ; and that therefore it is unnecessary to 
limit the expansion of the ring in any way. It is 
obvious that the rings cannot by any means revolve, and 
thus bring the joints in alignment. Another feature 
which the firm claim as an advantage is that the pistons 
may be put into the cylinder of an engine with much 
less trouble than is usually experienced. 

Kngineers interested in CO? recorders, water and steam 
lueters, draught gauges, and other similar instruments 
will find a good collection on Messrs. Sanders, Rehders, 
and Co.'s stand. One of the foremost exhibits on this 
stand is the “Sarco” indicating and recording steam 
meter. The construction of this meter is based on 
the standard formulas by Zeuner Napier, and others 
relating to the flow of steam from one vessel to another, 
and the drop in pressure which is thereby occasioned, 
and which has a certain relationship to the quantity of 
steam passing. In the application of this principle to 
the “Sarco” meter a disc with a bore slightly smaller 
than the diameter of the pipe is placed between two 
existing flanges at a point where it is desired to ascertain 
the volume of steam flowing, as shown in Fig. 28. A 
slight drop in pressure takes place beyond the throttle, 
and the difference in pressure on the two sides is a 
measure of the volume of steam passing through the pipe. 
This is recorded by the instrument—shown in Fig. 27. 
The method of connecting the instrument to the disc is 


shown in Fig. 28, which is self-explanatory. The instru- 





ment which is shown in Fig. 27 is one of several types to 
be seen at the Exhibition, and it is the simplest manu- 
factured by the firm. 1é consists of a wrought iron 
casing carrying a mercury gauge glass, and a circular 
drum upon which is placed a printed interchangeable 
diagram. The pressure on the boiler side of the throttle 
disc is transmitted to the base of the gauge glass through 
a tube on the right-hand side of the casing, whereas the 

















Fig. 27—THE SARCO STEAM METER 

smaller pressure beyond the throttle is communicated to 
the top of the gauge glass through the tube on the left. 
The glass is filled with mercury to the zero line on the 
diagram, and when the indicator is connected to the 
throttle disc by the two leads of copper tubing—as 
shown in Fig. 28—the position of the mercury in the 
glass shows on the diagram in-pounds per second the 
volume of steam flowing at that instant. The diagram 
is arranged on a circular drum so that direct readings 
may also be obtained at varying pressures by turning 
-the drum until the vertical line representing the particu- 

















Fig. 28—THE SARCO- STEAM METER 


lar pressure then existing in the pipe faces the glass. 
The makers inform us that the instrument is extremely 
sensitive. It is primarily intended for the use of the 
stoker in the boiler-house, where it is said to show at all 
times the load on the boilers, and thus enables the fire- 
man to adjust his stoking operations to the fluctuations 
in the demand, far more closely than he is able to do 
with the aid of the pressure gauge. The instrument, we 





 * No, III. appeared October 4th. 





taken by each individual boiler when a battery of boilers 
is working on a common main. 

The machines exhibited by Messrs. Greenwood and 
Batley vary considerably in character. There is an 8}in. 
centre boring and reamering lathe, an 8in. patented auto- 
matic bevel wheel shaping machine, a universal and copy 
grinding machine, a 7 horse-power electric motor, and a 
5 horse-power De Laval steam turbine dynamo. The 
stand is well worthy of a visit apart on account of the fine 
display of machine tools which is to be seen upon it. 
The turbine runs at a speed of 30,000 revolutions per 
minute. The power is transmitted to the dynamo 
through reduction gearing, the dynamo running at quite 
a moderate speed for a turbine set. A noticeable feature 
about the machine is that the turbine has a very thin 
spindle, which is a necessity with such high speeds. 

The Crosby Steam Gauge and Valve Company is 
showing an excellent collection of indicators for steam 
and gas engines, air compressors, and hydraulic power. 
Indicators electrically operated, reducing gears, and indi- 
cator accessories. There are also many kinds of safety 
valves, including those for locomotives with a perforated 
cap and lock-up attachment, as supplied for the South 
American and other foreign railways. There is a new 
locomotive mufiler or safety valve, with a spherical disc 
valve. This is quite new, and is claimed to bea distinct 
improvement on previous types of safety valves. Pres- 
sure gauges of many different patterns are shown. The 
Crosby improved gauge is to be seen mounted on a slate 
slab. This gauge is fitted with double Bourdon tubes. 
At a recent test, we understand, this gauge vibrated less 
than 1 |b., while some other gauges vibrated as much as 
301b. The most striking feature of this stand is a row 
of chime whistles which are raised above the top of the 
stand. One whistle is fitted with an electrically 
operated valve which enables the whistle to be blown 
by pressing a button. An automatic whistle valve is 
shown as fitted for operating a whistle at a distance, for 
a fire alarm. The largest whistle manufactured by the 
firm is also to be seen. It is 3ft. 6in. in height and 12in. 
in diameter. There is a good display of “spring seat” 
globe and angle valves; these valves all have renewable 
seats and discs, and have flanged or screwed ends. all 
parts being interchangeable. The Crosby pressure gauge 
testeris another interesting exhibit, as is also the Crosby new 
fluid pressure scale, which weighs pressure up to 1500 lb. 
Among other exhibits on this stand there is a number of 
Mason’s controlling appliances, as supplied for automa- 
tically regulating air, water, or steam pumps, and for 
maintaining any desired pressure. 

The Margewood Lock Company is exhibiting an excel- 
lent collection of its locks. A description of one type of 





Fig. 29—THE MARGEWOOD LOCK 


lock as manufactured by this firm was given in THE 
ENGINEER, September 14th, 1906. The lock which we 
illustrate in Fig. 29 is a slightly modified form to that 
previously dealt with. In these locks the bolt and levers 
are combined, instead of being separate, as is commonly 
the case. The levers are pivoted in the bolt, and the 
whole operates as one piece over a rigid lever stump. 

















Fig. 30 


An important feature of; the lever stump is that it has a 
double bearing in the lock case. In the lock illustrated 
the levers are pivoted in a recess in the solid bolt, but 
the firm also makes these locks with a hollow bolt, with 
the levers pivoted on a pin. By reference to the sectional 
view, it will be seen that the stump passes right through 
the lock casing, and has a bearing at both ends. In the 





Fig. 31 


ordinary lever lock the stump is supported at one end 
only, is less rigid and more easily broken. Two forms of 
this firm’s bolts are shown in Figs. 30 and 31. 

Messrs. Chas. Wicksteed and Co. are exhibiting a 
number of interesting novelties. Of these special atten- 
tion may be called to their patented change-speed gear 
for motor cars. This gear is to be seen in operation, and 
it works practically noiselessly. Electric tube expanding 
and drilling machines are also on view, both of which 
work with remarkable rapidity. A great point about the 
tube expanding apparatus is that the driving gear can be 
set to expand the tube to the correct amount, so that 
once the gear is set no special skill is required to perform 
the work. The drilling apparatus also is an exceptionally 
fine piece of mechanism, the motor being enclosed ina small 
metal box provided with a handle. As in the case of the 





are told, is very useful for showing the share of the load 
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tube expanding apparatus, the power is transmitted 
through the firm’s special flexible shafting. A number 
of magnetic drill posts is also on view, and among 
other exhibits there is a novel form of pipe bender, 
and a new hand-operated machine for shearing round 
metal bars of various sizes. 

The stand of Messrs. George Cradock and Co. contains 
samples of wire ropes suitable for a number of different 
purposes, such as for mining, shipping, cable tramways, 
aérial ropeways, transmission of power, suspension bridges, 
steam ploughing, traction engines, kc. Besides ropes the 
firm is also exhibiting Cradock’s patented haulage clips, 
special rope composition, mining steel, nickel steel, 
chrome steel, &c. 

Among firms exhibiting machine tools which we have not 
yet mentioned is Messrs. Pfeil and Co. The special rapid 
reduction lathes exhibited by this firm are to be seen in 
operation. These lathes are for plain shafts, bolts, studs, 
&c., up to 23in. in diameter, at circumferential speeds up 
to 210ft. per minute, and cuts up to fin deep by 475 pi0. 
feed on mild steel under a heavy flow of cooling liquid. 
Plain parts up to 2}in. in diameter, in wrought iron or 
mild steel, are said to be much more advantageously 
produced upon these lathes than upon the ordinary screw- 
cutting lathes usually employed for such work. Experi- 
ments which the firm have carried out have shown that 
high-speed steels will not stand a cutting speed of 210ft. 
per minute with a feed of ‘O08in. and a depth of cut of 
4in., reducing the work lin. on the diameter, unless the 
tool is cooled by a large flow of liquid, which enables a 
clean smooth surface to be given to the work. A tap- 
making lathe, shown in Fig. 32, is also to be seen on 
this stand. It is made by Reinecker, of Chemnitz. The 
spindles in the slide rest are provided with dials reading 
to ;gyain- The tailstock has a novel set-over, and the 
clamping of the pin is so designed as to secure a true and 
central position. The leading screw,'we are told, is made 
of the best tool steel, not ‘annealed; it is also very large 


Messrs. E. 8. Hindley and Son’s stand contains both 
steam and gas engines. Of these attention may be called 
to a high-speed vertical gas engine direct-coupled to a 
15-kilowatt dynamo working at a pressure of 200 volts. 
This set, which is combined with a No. 3 Hindley suction 
gas plant, is compact, and should be a useful plant for 
lighting private residences, &c. The speed of this set is 
600 revolutions per minute. Another exhibit on this 
stand is a vertical semi-enclosed high-speed steam engine, 
direct-coupled to a continuous-current dynamo. The 
output of this machine is 17} kilowatts, and it works at a 
pressure of 200 volts. The speed of this machine is 450 
revolutions per minute. There are two other steam 
engines. One is of the vertical type, and is fitted with a 
crank shaft governor. This engine, we understand, is 
capable of developing 45 brake horse-power when running 
at a speed of 550 revolutions per minute. The other 
engine is of the horizontal type, having a capacity of 
3 horse-power. 

The Carborundum Company’s stand should prove of 
interest to a large proportion of engineers visiting the 
Exhibition. There is a varied assortment of carborundum 
sharpening stones, razor hones, knife sharpeners, 
mechanics’ oil stones in many sizes of coarse and fine 
grits especially graded for fine tcols. It is, perhaps, 
scarcely necessary to mention that there is a collection 
of carborundum grinding wheels of many different sizes. 
Some of these wheels are very small, such, for example, 
as those used by dentists for grinding teeth, while others 
are suitable for the heaviest grinding work imaginable. 
There is also a variety of forms of specially shaped 
wheels as used in automatic grinding machines. Crude 
carborundum crystals are shown as they appear when 
taken from the electric furnaces, with beautiful iridescent 
colours, as sharp and as brilliant as diamonds, which are 
produced in the hottest known electric furnaces from a 
mixture of coke and sand. Carborundum paper and 
cloth in all grades are to be seen; also carborundum 














Fig. 32—TAP-MAKING LATHE 


in diameter to avoid bending. The spindle end is free 
of access, to allow the use of even complicated change gear 
combinations. The great point which the firm claim for | 
these machines is that they will work with extreme accuracy. 
Ascrew head slotting machine is another machine exhibited 
by this firn: which is worthy of special mention. The | 
screws are placed in bushes of the proper size, and | 
are held firmly in the disc by a fiat spring, so that they 
cannot shift while being slotted. The spring releases the | 
screw directly it has passed the slotting saw, and the | 
screw is thrown out of the disc. Thirty to forty screws | 
can be slotted per minute. There are also several full | 
automatic bevel gear planing machines, a self-developing | 
spur gear-cutting machine for generating gears by means | 
of a worm hole, for gears up to 16in. in diameter. In | 
this machine the work is held on a horizontal arbor, which 
has outer supports to ensure rigidity. There are many | 
other excellent machine tools on this stand, which lack of | 
space prevents us from dealing with. 

There are several firms exhibiting suction gas plants. 
Messrs. Crossley and Co. are showing a high-speed | 
electric lighting gas engine, which, we understand, will | 
develop 49 effective horse-power as a maximum on town | 
gas, and 39 effective horse-power as a maximum on suction | 
gas. This engine is to be seen driving a multipolar | 
dynamo, the gas being obtained from one of the firm’s | 
suction gas plants. | 

The National Gas Engine Company is also showing a | 
suction gas plant. The installation is capable of serving | 
sixty 16 candle-power lights, and is therefore suited for | 
lighting a large country residence. On the same stand | 
there is a 34 brake horse-power petrol engine, suitable for | 
pumping on a farm, or for other similar work where gas | 
is not available. 

Messrs. Richard Hornsby and Sons’ exhibit consists of | 
a 17 brake horse-power gas engine, with a suction plant 
of the firm’s own manufacture. As in the case of the | 
plants previously described, the engine is direct-coupled | 
to the dynamo. The firm claim that the chief feature of | 
its engine is its extreme simplicity, especially in the | 
design of the valves, which are all in sight, and can easily | 
be got at from the outside without dismantling the 
engine in any way. 


discs, made of either paper or cloth, which are largely 
used for surface grinding on the various disc-grinding 
machines. Carborundum grains and powders, from the 
coarsest, No. 6, to the finest, known as 30-minute powder, 
are also exhibited. The meaning of 30-minute powder is 
that it is graded in a 4{t. tank of water, and the powder 
is so fine that 80 minutes are required for it to settle in 
the bottom of the tank. All sizes of rubbing blocks are 
on view as used by ironfounders for rubbing iron castings, 
and as used by marble masons and granite masons for 
smoothing marble and granite. 

Messrs. Willans and Robinson are exhibiting various 
articles, such as brass piston-rods for air pumps, Xc., 
phosphor bronze bearings, white metal bearings, valve 
spindles, slide valves, «c., all of which are cast by the 
firm’s special “‘Eatonia” process. This is a patented 
method of treating any of the commercial white or yellow 
metals which is said to ensure an approach to the same 
equal distribution of the various constituents when cool 
as when the metal is molten. The firm states that 
segregation is to a great extent avoided, and also porosity. 
The different constituents of an alloy naturally have 
different solidifying temperatures, and when it is cast in 
the ordinary way these constituents tend to separate out 
on cooling at their individual solidifying temperatures, 
so forming a mass which consists of hard and soft con- 


| stituents grouped together in uneven masses, with the 


result that in a bearing, for instance, the hard part 
remains upstanding when wear commences, and so 
increases friction. Messrs. Willans and Robinson claim 
that with their method of casting, they diminish segre- 
gation and obtain a perfectly equal resistance to the load 
over every particle of the wearing surface. A second 
effect of the unequal cooling of the constituents is porosity ; 
this the firm claims is entirely avoided by their process, 
resulting in greatly improved strength and increased 
density, The gain in tensile strength is said to be from 
50 to 100 per cent., with good elongation, and in density 
from 7 to 10 per cent.; the increase in crushing strength 
is also said to be marked. 

Among the machines exhibited by Messrs. George 
Richards and Co. is a 8$in. high-speed lathe and a 
patented combined shaper and side planing machine, 





with a 30in. stroke, driven by screw and reversing 
pulleys. An automatic machine for milling the key ways 
in shafts is also to be seen on this stand, as shown in 
Fig. 33. This machine forms the key ways in the shafts 
to an exact length and depth corresponding to special] 
keys, which are manufactured and supplied by the firm, 
There are twenty sizes of keys, ranging from jin. up to 
jin. wide, and from jin. to 24in. long. In the machine 
illustrated the length and depth of the key ways are de. 














Fig. 33—KEY-WAY MILLING MACHINE 


termined by cams marked with numbers which corre- 
spond with the numbers on the keys, so that it is only 
necessary for the operator to set the cams accordingly. 
The shaft is clamped to the table, which is moved hori- 
zontally to bring the shaft into the correct position under 
the drill. Several key ways can be cut by moving the 
table and clamping it without releasing the shafts in the 
supports. The firm also makes another type of machine 
suitable for forming all kinds of key ways and for milling 
slots. 

Among the many examples of grinding machines on the 
stand of Messrs, Mayer and Schmidt there is an automatic 
twist drill grinding machine which is worthy of comment. 
This machine, which is illustrated in Fig. 34, is designed 














Fig. 34—TWIST DRILL GRINDING MACHINE 


to grind twist drills automatically, and to require no 
skilled labour. The grinding is done by means of a 
device for turning the drill continuously. The clear- 
ance is acquired by a corresponding slanting adjust- 
ment and feed of the slide rest. By means of a special 
arrangement the slide rest is removable from the emery 
wheel whilst the machine is at work, thus enabling the 
grinding to be controlled. An important feature of the 
machine is the adjustment of the clearance, as well as 
the cutting angle of the drill, both of which can be altered 
if desired whilst the machine is running. For all sizes of 
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drills only one chuck is required. The machine is fitted 
with a rotary pump and an attachment for pointing the 
ills. 

air the firms exhibiting high-speed steam engines, 
Messrs. W. H. Allen and Son and Co., Bedford, have the 
most extensive show ; indeed, there is sufficient machinery 
on this firm’s stand to supply a small town with electric 
power. There is a fine three-crank three-cylinder com- 
ound vertical enclosed high-speed engine, fitted through- 
out with a system of forced lubrication. The engine is 
direct-coupled to a multipolar dynamo. The output of 
the engine is 800 brake horse-power when running at a 
jeed of 450 revolutions per minute. It is suitable for a 
steam pressures of from 1001b. to 200 lb. per square inch, 
working either condensing or non-condensing. The 
engine is fitted with valves of the piston type, which are 
said to be so designed that it is impossible for oil to pass 
uj into the cylinder or water into the crank chamber. 
The whole of the working parts are of Siemens-Martin 
steel, and all bearings. are lined with white metal. 
Besides the engine described above, there is a two-crank 
compound enclosed vertical high-speed engine, capable of 
developing 220 brake horse-power when running at a 
speed of 450 revolutions per minute. The construction 
of this engine is very similar to that previously described, 
and it is suitable for the same range of steam pressures. 
Another engine of similar construction on this stand is 
designed to develop 180 brake horse-power when running 
at 500 revolutions per minute. In addition to these 
engines, the firm is also exhibiting some excellent pumps 
of various types. Among these there is a three-throw 
Allen-Edwards air pump, each barrel having a diameter 
of 10in. by Tin. stroke. This pump is designed to deal 
with 18,000 lb. of steam per hour when running at 
160 revolutions per minute. There are low and medium- 
lift centrifugal pumps, and a turbine pump capable of 
delivering 1000 gallons per minute against a head of 7Oft. 
when running at 980 revolutions per minute. The 
guaranteed efficiency of this pump is 72 per cent. 


8) 


have several special features, including an ingeniously 
devised gland. All gears are machine-cut, and the bear- 
ings are adjustable. The blower exhibited is a very 
small one as compared with many blowers of the same 
type manufactured by this firm. It is driven by an elec- 
tric motor and makes very little noise, considering the inlet 
and outlet are not coupled up to pipes.. Another exhibit 
worthy of mention is arotary pump. The duty of this pump 
is 175 gallons of water per minute when pumping against 
a head of 50ft. These pumps are constructed on exactly 
the same principle as the Roots blower. We understand 
that tests on their pumps have shown a high efficiency. 
On the same stand there is also a Smith's portable forge 
fitted with a hand blower. 

Messrs. Cochran and Co. is exhibiting various photo- 
graphs, hand-painted diagrams, &c., illustrating the 
Cochran patented vertical multitubular boiler. In 
designing its stand the firm has endeavoured to show 
visitors the various points of interest in the Cochran 
type of boiler, and also to illustrate the various modifica- 
tions which have been made to suit this type of boiler to 
different purposes. 

The stand of Messrs. Joshua Heap and Co. contains a 
number of different screwing machines. The machine 
which we illustrate in Fig. 35 is for screwing and cutting 
tubes and for making nipples. When making nipples 
the tube is first screwed, after which the screwing head 
slides away. Two stay jaws are then brought into position 
Pe vy aptary the tube whilst cutting, the cutting being 

one 


cutting of each tool. A length of tube can be puf in the 
machine, and screwed off in lengths for nipples, without 
stopping the machine during the process. An automatic 


pump and tank is provided, which not only gives a supply 
of lubricant to the dies when cutting and to the cutters | 
when cutting, but, it is said, also washes away all chips | 
and cuttings, thus preventing damage to the dies or 
We are informed that from thirty to forty 2in. 


threads. 


y two parting tools worked by a right and left- | 
hand steel screw with adjusting motion for equalising the | 





latest type and with all recent improvements. Also one 
8in. by 10in. steam steering engine suitable for cargo 


vessels. Besides the above, the firm is exhibiting a 4in. 
by 8in. mining winch suitable for use in tin mines. 

Messrs. McPhail and Simpson are exhibiting their 
superheating specialities, including a patented downtake 
superheater complete with a dished box header. The 
headers of these superheaters are made from 3 Siemens- 
Martin wrought steel. Besides many other interesting 
exhibits, there are some superheater tubes which have 
been at work continuously night and day for ten years in 
a Babcock boiler. The tubes are quite sound, in spite of 
the fact that they have been used with steam at a tem- 
perature over 700 deg. We understand that the super- 
heater from which these tubes have been taken was the 
first superheater ever applied to a water-tube boiler. 

Messrs. W. Summerscales and Sons are exhibiting 
| laundry machinery of various kinds, including a washing, 
boilirg, rinsing, and blueing machine. A point to be 
observed about all the machines on the stand is that it 
is practically impossible for the operator to meet with 
an accident while using them. The automatic devices 
fitted to prevent accidents are decidely ingenious, and add 
very materially to the value of the machines. In 
addition to the washing and blueing machine already 
referred to, there is an ironing and finishing machine- 
with a roller 96in. long and 18in. in diameter; also a 
patented “ Peerless” shirt, collar, cuff ironing and finish- 
ing machines. 

Messrs. Murray, Lotz and Co. are showing some 
models of the Phenix buildings. The patents under 
which these buildings are constructed comprise iron con- 
| nections for wooden buildings, especially the connection 
|of the foot ends of the upright standards. Their 
adoption is said to simplify greatly and strengthen the 
structure, and to reduce to a minimum the chances of 
decay of the wood. We further understand that mortis- 
| ing and tenoning is entirely dispensed with, and a direct 
‘contact of the wood and the ground is avoided. The 








Fig. 35—NIPPLE MAKING MACHINE 


The Kennicott Water Softener Company is showing a | 
collection of photographs of its water softeners in 
operation in this country and abroad. There is a photo- 
graph of a 15,000-gallon per hour softener at Upper 
l’orest and Worcester Steel and Tin-plate Works, Morri- 
son. There is also a photograph of a 20,000-gallon per 
hour softener at the Earl of Dudley’s Round Oak Steel | 
Works, Brierley Hill, Staffs. Another photograph shows | 
a 10,000-gallon plant at the Powell-Dufiryn Steam Coal | 
Company, Bargoed, Glam. Among other photographs | 
there is one of a 1000-gallon per hour softener at King’s | 
Norton Destructor Works, King’s Norton. A 10,000- 
gallon per hour softener on the Great Western Railway 
at Aldermaston, Berkshire ; and a photograph of a 9000- 
gallon per hour softener which has just been sent out to | 
the Rand mines. 

Messrs. Wadkin and Co. are exhibiting, among other | 
things, a new patented mechanical woodworker for | 
pattern work. This machine has special features of con- | 
struction which is said to make it particularly applicable | 
to the numerous and ever-varying intricacies of pattern | 
work, and which enable almost every operation in wood- 
work to be carried out easily and rapidly. The machine 
has practically universal motions to the cutter head and 
the table, and both are provided with quick and fine | 
positive feed motions. It is said to apply equally well to 
the fine, delicate work of some shops as to the large, 
heavy work of others. Among other exhibits on the 
same stand there is a new patented wood trimmer or 
skiver. This is a power-driven machine, which the firm 
claims is capable of taking a practically unlimited cut. 

Messrs. Samuelson and Co., of Banbury, are showing 
some nicely finished machines. There is a vertical | 
steam engine suitable for a pressure of 150 lb. per square | 
inch. The cylinder is Sin. in diameter and the stroke is 
9in. There is also a Roots blower, capable of discharg- 
ing 270 cubic feet of air per minute when running at a 
speed of 400 revolutions per minute. These blowers 





| and it can be fitted with a pump for giving a supply of 


| machines, a new tin-bending and jointing machine, 


| improved saw-sharpening machines. 


Fig. 36—BOLT 


nipples can be made per hour. The machine which we 


| illustrate in Fig. 36 is a bolt screwing and nut tapping 


machine, which is also to be seen on the same stand. 
These machines are made in several sizes, and each 
machine, we are informed, is capable of screwing and 
tapping a considerable range of sizes. The driving is 
arranged so that six different speeds are obtainable, so 
that all sizes can be screwed expeditiously and to equal 
advantage. The dies are of the chaser type, and the 
screwing head is fitted with releasing motion for in- 
stantly opening the dies and allowing the work to be 
withdrawn without stopping or reversing the machine. 
A special motion to open the dies automatically when 
the required length is screwed can be fitted if desired. 
The bed of the machine forms a tank for the lubricant, 


lubricant to the dies whilst screwing. 

The Glacier Anti-friction Metal Company is exhibiting 
specimens of its special metals, including Glacier anti- 
friction metal in ingots, Findlay’s special motor metal in 
ingots, plastic metal in ingots, and Babbitt’s metal in 
ingots. 

Messrs. M. Glover and Co. are exhibiting working 
models of firewood-splitting machinery, arranging and 


SCREWING AND NUT TAPPING MACHINE 


| firm claims that this construction can be advantage- 
ously applied to all kinds of industrial sheds and erections. 
| Moreover, it is said to be considerably cheaper and much 
| more rapidly constructed than steel or even ordinary 
wood structures. Photographs are shown illustrating 
existing Phenix structures, Hunt’s patented industrial 
railways, electric storage locomotives, elevating and 
transporting machinery, and loading and discharging 
lant. 

The stand of the United States Metallic Packing Com- 
pany contains specimens of packing which have been in 
service for very long periods. Also specimens of new 
packing. Besides packing the firm is also exhibiting a 
| portable drill and reamer. This drill can be operated 
either with steam or compressed air. The firm claims 
that it will drill a hole in cast iron lin. in diameter and 
23in. deep in thirty seconds. It will drill holes up to 2in. 
in diameter. Hand electric drills are also on view for 
drilling holes up to 3in. in diameter. Among other exhi- 
bits there is a new steam trap which works on the ex- 
pansion principle ; and a blow-off cock which is claimed 
to allow for sudden or unequal expansion. It is said 
that the plug cannot jam in the barrel, and being spring 
fed on ball bearings it is easily opened and closed under 





bundling machinery and accessories, a patented saw 
guard, new safety circular cutter blocks for wood-planing 


patent toggle joint box and case board compressing 
and bundling machines, patented firelighter machinery, 
which produces briquettes from sawdust, c., and 


Messrs. A. Haworth and Sons are showing photographs 
of their boring and surfacing lathes, which are designed 
for general chucking work, or for working direct from the 
bar. 

A stand interesting to marine and mining engineers is 


all conditions. 

Messrs. L. Sterne and Co. are showing among other 
things a self-contained ice plant for making 300 lb. of ice 
in twenty-four hours. The plant is provided with one 
of their A type enclosed refrigerating and ice-making 
machines. There is also a small cold chamber cooled by 
one of the firm’s C type enclosed refrigerating and ice- 
making machines. The system employed is cold-air circu- 
lation, the air being forced over cold pipes by means of an 
electrically driven fan. On the same stand there is a 
twist drill grinding machine, which the firm claims will 
not only sharpen the drills correctly, but will also back 





that of Messrs. Robert Roger and Co. On this stand 
there is a Tin. by 12in. steam cargo winch of the firm’s 


them off at the same time. Besides the foregoing 
exhibits, the firm is showing a universal grinding 
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machine, emery grinding wheels of various sizes, and 
a number of spiral springs. 

Messrs. Ludw. Loewe and Co.’s stand is fitted up with 
a large variety of machine tools, some of which are 
especially suitable for motor car building. Of these 
special mention must be made of a crank shaft lathe, 
which is to be seen in operation. We understand that 
about 65,000 crank shafts are turned in these lathes 
annually. All kinds of excentric and crank shafts, irre- 
spective of the numbers and throws of the cranks, can, it 
is said, be turned on this machine without special fix- 
tures. After the crank shaft is once set no further set- 
ting operations are necessary; the throw and angles of 
the cranks are obtained by lateral and circular adjust- 
ments on the face plates without removing the shaft from 
its central position. The face plates are provided with 
adjustable weights at the back for balancing the work and 
ensuring an even running of the machine. The work is 
driven at three different positions in its entire length to 
exclude all possibility of twisting, and a special method of 
clamping the shaft ends to the face plate prevents the 
work giving lengthways under the side pressure of the 
tool. Among a number of other fine machine tools, 
which, unfortunately, we are unable to find space to 
describe, is a keyway cutting machine, which automati- 
cally mills keyways to the desired depth and length in 
one cut. 

The drawing, Fig. 37, shows a burst pipe stop valve 
which is being exhibited by the Alexander Manufacturing 
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Fig. 37--SAFETY STOP VALVE 


Company. The internal valve C is a loose fit in the main 
casting. Above the valve C there is a metal disc 
which is a good fit in the casting, and acts as a check to 
the valve. A hand wheel is fixed to the hollow 
spindle G, and inside this hollow spindle there is another 
spindle M. The spring O, which fits over the inside 
spindie, presses against the nuts S and tends to lift the 
spindle M. There is also another spring P above the 
nuts, by means of which the lifting effect of the lower 
spring can be regulated. There is always steam above 
the metal disc above mentioned owing to the valve C 
being a loose fit. By turning the hand wheel the spindles 
are lifted und steam passes through the small central 
valve into the piping. When there is a balance of 
pressure above and below C this valve can easily be 
lifted off its seat by turning the hand wheel still more, 
the valve being lifted on the collar M. In the event of 
a breakage occurring in the steam pipe the pressure 
below the valve C will fall, and the spring E and the 
steam above the valve C causes it to be forced upon its 
seat, likewise the small central valve. By means of the 
knob R the valve may be closed by hand in the case of 
it becoming necessary to shut off steam hurriedly. The 
two top springs are simply for adjusting the valve. 

Another machine tool stand worthy of mention is that 
of Messrs. Cunliffe and Croom, Limited. On this stand 
there are two swing vertical turning and boring mills, one 
20in. and the other 30in. A vertical planer-type milling 
machine geared for milling aluminium, for machining 
g2ar-boxes and crank cases in automobile practice, consti- 
tutes another fine exhibit on the stand. The machine is 
driven by a self-contained motor. There are also two 
standard back-geared plain milling machines, two back- 
geared swing drilling machines, and two disc grinding 
inachines, 

The Empire Roller Bearing Company’s stand contains 
a working model on rails fitted with roller bearings; also 
fiy-wheel models. In addition there are some of the 
firm’s latest examples of railway axle-boxes and tramway 





axle-boxes, swivel and rigid shafting bearings, trolley | 
bearings, cages and rollers, wall brackets, hangers, kc. 

The Atlas Metal and Alloys Company’s stand contains, 
—— other things, a pile of the various bearing metals 
made by this firm. This exhibit is interesting because the 
bearings shown have been in actual service. Other articles 
on view consist of a marine slide valve showing q special 
application of white metal to this class of work. An 
armature bearing may also be seen which has been in 
use on a tramecar which, we are informed, has done a 
mileage of 84,000, and despite this distance it is in first- 
class order. There is also a pair of axle-bearings of a | 
heavy electric tramcar. These bearings are also lined | 
with the company’s white metal re-run from the armature 
bearings when finished with. These bearings have been | 
used for a distance of 36,400 miles, and they appear in | 
perfect order. There are many other examples of prac- | 
tical work of considerable interest. | 

Alldays and Onions’ Pneumatic Engineering Company | 
has a good display of its specialities, including its Climax 
smiths’ hearths and double-blast circular beliows, duplex 
stocks and dies for gas thread; Star brand stocks and dies 
for Whitworth thread, and a good selection of different | 
pattern fans, including their Serlane type. Among other 
notable exhibits to be found on this stand are anvils, | 
vices, portable forges fitted with bellows, fans, and 
blowers. The firm’s gas mutile and a crucible oil furnace, 
driven by a blower, may also be seen. 

Messrs. Arthur Ross, Hotchkiss and Co. are exhibiting 
their automatic circulator, which is an apparatus for set- | 
ting up independent circulation of the water inside a steam | 
boiler. Advantage is taken of this circulation to collect | 
and remove suspended solids, oil, grease, kc. There is a 
glass model boiler on the stand, which shows the principle 
of the apparatus very clearly. Among other exhibits on 
this stand there is a new form of steam trap which we | 
illustrate in Fig. 38. The special claims for this trap are | 
that it does not dribble, and that the discharges are 
periodical, the number being governed by the quantity of 
water in the steam main. The discharge water is said to 
be comparatively cool, and by this the wear of the valve, 





water-jacketed quadruplex air compressor, having a free 
air capacity of 260 cubic feet per minute. This machine 
may be used up to a pressure of 150]b. per square inch, 
It is belt driven, and has fast and loose pulleys. The 
compressor is complete with intercooler. There is also a 
three-stage single-ended high-pressure quadruplex air 
compressor. This machine is suitable for working up to 
a pressure of 1200]b. per square inch. There are two 
electrically-driven air compressors. One is a two-stage 
water-jacketed quadruplex compressor, coupled to a 
45 horse-power motor, made by the General Electric 
Company. The capacity of this machine is 230 cubic feo: 
per minute when running at a speed of 315 revolutions 


per minute. The other electrically-driven compressor jx 


a duplex unjacketed machine, as used for cleaning 
dynamos, &c., in central stations. It is suitable for an, 
pressure up to 30]b. per square inch. In this case th» 
power is transmitted from the electric motor to the con- 
pressor through the medium of spur gearing. Another 
notable exhibit on the stand is a small engine suitab]. 
for electric lighting purposes or other similar service. |; 


| is designed for any pressure up to 140]b. per square inch, 


and when working at the full pressure it will develo) 


| 14 brake horse-power. The speed is 600 revolutions per 


minute. 
The exhibit of Messrs. W: B. Whitehouse and Son 


| consists of some of their best foundry pig iron, which 


the firm claims to be especially suitable for best castings, 
where strength combined with softness for machining 
and fluidity are desired, with fineness of surface and low 
shrinkage. 

Another firm exhibiting colliery machinery to which 


| we have not yet referred is the Lowca Engineering Com- 
| pany. This firm is showing a new and improved method 


of screening, conveying, and handling all classes of 
material by means of machinery mounted on ball bear 
ings. The exhibits consist of a working model of col 


'liery surface plant, a full size screen conveyor for any 


material, a full size working section of a conveyor for 
underground; and there are details of the above for 
separate examination. 























GLEE: MM 
Ij 
A 











“Tue Excineer™ 


} t 


ri Scene Oe _ 


Fig. 383-STEAM TRAP 


&e., is greatly economised ; a fall of 60 lb. steam pressure, 
we are told, does not open the trap; the valve can be 
renewed in five minutes. The trap is full open when cold, 
and can be set for any pressure. Moreover, it can be | 
tested by hand at any moment. The action of the trap | 
can readily be understood by reference to the drawing, | 
Fig. 38. Water accumulates in the reservoir A and rises | 
until the tubes B are cooled, one of which is of brass and | 
the other of iron. This causes them to contract in such | 
a manner as to force down the head C until the interven- 
ing space between the set screw D and the valve spindle | 
E is traversed. On further contraction the valve and 
spindle are depressed, thus opening the valve F for the 
water to be discharged at G, until the water level has 
fallen below the inlet pipe H, when steam is admitted to 
the top tube B, through the by-pass I, and continues 
circulating through the lower tube, momentarily increas- | 
ing the depression of the head C until all the water is | 
discharged, when both tubes expand and raise the head, | 
and the valve is closed by the steam pressure under it. 
The spring L helps to bring the valve promptly on to its 
seat. The handle admits of the trap being tested at any 
time by hand. The very definite action of the valve is said | 
to prevent dribbling, and at the same time prevents | 
deposit collecting on the valve. 

Messrs. Glenfield and Kennedy, Limited, are showing | 
several recording instruments for the measurement of | 
water flowing over weirs and notches. Perhaps the most | 
important instrument exhibited on this stand is the Lea | 
water recorder for the measurement of water discharged 
from the condenser of an engine by means of the V-notch. 
This instrument has already been described in THE 
ENGINEER, but we understand that since our description 
was published the instrument has undergone several 
modifications. The water passed is now recorded on a 
recorder sheet fastened to a circular drum, instead of 
being recorded on a circular card, as was formerly the | 
case. The instrument is an exceedingly useful one, for | 
it enables the engineer in charge of a power plant to 
obtain a record of the pounds of water discharged by 
the condensers of his engines. In a similar manner the 
instrument for measuring the water pumped into the 
boilers enables the engineer to compare the coal used | 
with the water evaporated, without going to the trouble 
of carrying out a special test. On the same stand there 
is an electric water level indicator and recorder, to 
indicate and record in an oftice any distance away the level 
of water in a reservoiror tank. There is also a steam 
pressure recorder, and a pair of Ring’s patented pipe 
callipers for measuring the thickness of pipes. 


| either by hand or by power. 
| an automatic screwing machine for screwing bolts and 
| tubes up to 1}in. in diameter, giving a full thread at one 





Messrs. Reavell and Co. have a good display of air 
compressors, &c. Among others there is a two-stage 


Among the machine tools exhibited by Messrs. Kendall 
and Gent there is a radial drilling and tapping machine 
with a drilling spindle 2}in. in diameter, and a separate 
tapping spindle for tapping holes up to 1}in. in diameter. 
The work may be tapped immediately after drilling with- 
out stopping or altering the speed of the machine, neces- 
sitating only one belt from the line shaft. The tapping 
spindle is provided with a reversing motion for quickly 
withdrawing the tap. There is also on this stand a ver- 
tical milling and profiling machine. The diameter of the 
spindle is 3in., and that of the circular table 2{t. 3in. 
The length of the longitudinal traverse is 1ft. Sin., and 
that of the transverse traverse 2ft. 8in. Automatic and 
hand feed is provided to all motions. Another exhibit 
of this firm isa 2in. spindle plano profile milling machine 


_ with elevating cross slide and countershaft. The spindle 


is arranged for driving either single speed or double gear. 
The length of the table is 5ft., and the width between 
uprights 2ft. 10in. The feeds to the table can be operated 
On the same stand there is 


cut, and arranged to release automatically at any point. 
Lastly, there is an improved cutter grinding machine. 
with two spindles, and arranged with yertical slide and 
swivelling table for grinding all classes of milling cutters, 
hobs, bits, &c. It is fitted with a twist drill grinding 
attachment for grinding twist drills up to2in. in diameter. 
Messrs. Thwaites Brothers are showing a collection of 
their specialities, including a patented variable delivery 
three-throw electrically driven pump. There are also 
several blowers as manufactured by this firm, one of 
which is coupled to an engine, another to an electric 
motor, and a third is provided with a pulley for belt- 
driving. Several small Roots blowers are also on view. 
Besides the above exhibits, there is a steam hammer of 
the double frame type, and some fire-extinguishing and 
disinfecting machines for use on board ship. ‘ 
Messrs, Pollock and Macnab’s stand is equipped with 
a number of electrically driven machine tools. Amongst 
these there is a single pulley turret lathe for rapid boring 
and chucking work up to 23in.in diameter, and which 
may also be used for turning from the bar up to 4in. in 


| diameter. There is another s‘ngle pulley lathe for rapid 


boring and chucking work up to 17in. in diameter, and 
for work from the bar up to 2%in. in diameter by 18in. in 
length. Besides these there is an S8}in. centre all gear 
lathe. Another fine exhibit is a single pulley radial 
drilling and studding machine. All the above machines 
are driven by electric motors, and may be seen in 
motion. Several other machine tools are exhibited by 
this firm. 








Ocr. 11, 1907 


THE ENGINEER 


















—-; 


RAILWAY MATTERS. 


@In the construction of street railways in New York the 
total amount of cement used during 1906 was a fraction over 82,000 
barrels. 

Tue electrification of the line between Lancaster and 
Heysham is being steadily proceeded with. The line will be 
operated on the single-phase system, and power will be generated 
at the power-house situated at Heysham Harbour. 


Tue Wakefield and District Light Railways Company 
lias applied to the Board of Trade for permission to abandon the 
»roposed tramway between Wakefield and Kast Ardsley. Kast 
and West Ardsley Council have decided to oppose the application. 





AccorpinG to African Engineering, a curious accident 
occurred recently on a Californian railway. A locomotive’s boiler 
exploded, and fell on the track 300ft. in front of the train. The 
latter, impelled by its momentum, ran on, and collided with its 
own boiler. 

Accorpine to Indian Engineering, electric power plant 
has been erected for working the water pumps at the Tara 
Devi station of the Kalkaé-Simla Railway. The question of the 
adoption of electric traction appears to have been dropped for 
the present. 


Tue East Indian Railway intends shortly to put on 
corridor trains, built after the most approved American design, on 
the Caleutta-Bombay run, and eventually similar trains are to take 
the place of the present mail trains to Delhi and beyond. The 
new carriages, which are almost ready, are luxuriously upholstered. 


AccorpING to the Railway Times, Mr. A. Kaye Butter- 
worth, the general manager of the North-Eastern Railway 
Company, states that there is no foundation for the report that 
the railway company is embarking upon a scheme for the ‘‘ elec- 
trification ” of its Newcastle, Gateshead, and South Shields branch 
ines, 


THERE were 2,227,041 passengers carried for every 
passenger killed on railways in the United States in the fiscal year 
1906, compared with 1,375,856 to 1 in the preceding year. For 
cach passenger killed last year 70,126,686 passenger-miles of travel 
were accomplished, while in the preceding year the ratio was 
44,320,576 to 1. 


Tur total revenue of the East Ham Corporation’s 
tramways undertaking last year amounted to £47,140, an increase 
of £3000 over the previous year, whilst the operating costs came 
out at £31,623. The number of passengers carried was 
15,049,240, or, in other words, the population of the borough 
was carried 120 times over. 


AccorpinG to Indian Engineering, the Railway Board 
have sanctioned a survey being made, by the agency of the Madras 
Railway Company, fora line from Singarayakonda to Kanigiri, a 
distance of 39 miles; also for a survey by the agency of the 
Madras Railway Company for a line from Kavali or Bitraganta to 
Udayagiri, a distance of 50 miles. 


A report has been presented to the Leith Town 
Council regarding the proposed extension of the electric tramway 
system to the suburban districts. A conference is to be invited 
with the Edinburgh Corporation with the view of having certain 
portions of the work undertaken jointly by Edinburgh and Leith. 
The cost of the whole scheme is estimated at £76,000. 


Tue Acting British Consul-General at Hayti reports 
that the Government of Hayti have ceded to the Compagnie 
Nationale des Chemins de Fer d’Haiti the railway already existing 
from Cap Hayti to Grande Rivitre. This line is to be extended 
to Hinche, and thence to Port-au-Prince, with a branch to Arcahaie, 
It will be connected with the line which the same company is 
about to construct from Gonaives to Hinche. 


A SERIES of meetings of representatives of Manchester 
and Salford Tramways Committees has been held to consider the 
question of mutual running powers on the traniway systems of the 
two corporations. Failing a general arrangement for through 
running, the experiment was tried of running the Salford cars 
from Swinton to Belle Vue. This has, however, been dropped, 
and for the present negotiations have been broken off. 


SrreEtT railways with cars operated by manual power 
are in use at Mombasa, in East Africa. The light, narrow-gauge 
tracks are laid through the street, and the cars are for hire, like 
cabs, or are the private property of officials and wealthy residents, 
They are little four-wheel cars with one or two cross seats, and 
each is propelled by two natives. Spur tracks are run into private 
grounds, so that persons can take the cars to their doors, 


SinkinG of land on September 28rd, near Creston, Ohio, 
engulfed a locomotive and four cars on the new 11-mile cut-off of 
the Baltimore and Ohio Railroad from Creston to Sullivan; the 
train crew narrowly escaped by jumping. At nearly the same 
instant a stretch of the county highway, near that point, sank 
15ft. The cause is believed to have been failure of the crust over 
an underground lake, the existence of which has been suspected 
for years. 


Rats weighing about 1201b. per yard are being tried 
on the Belgian State Railways. It is considered that the present 
801b. rails are not sufficiently heavy and strong for main line 
traffic, in view of the great increase in weight of locomotives and 
carriages, Some 100 1b. rails are in use, but mainly at turnouts and 
crossings. With the new rails, heavier fish-plates are used, and 
the sleepers are spaced 20in, to 24in. centre to centre instead of 
32in. ‘The rails are all of the tee section. 

Accorp1neé to the Railway News, an official start has 
been made in the agreement come to by the Scottish railways to 
bring about a reduction in competitive traffic. A marked reduc- 
tion is announced in the service over many routes, particularly in 
the Clyde steamboat passenger trade, certain coast routes being 
left exclusively to one railway company. The economies, while 
only in their infancy, will, it is believed, result in the Clyde winter 
service proving remunerative, whereas for years it has been a very 
heavy loss, 


Tue electric train operation contemplated on the 
Pacifie Coast extension of the Chicago, Milwaukee and St. Paul 
Railway will probably start near the east end of the 8000ft. tunnel 
through the Bitter Root Mountains and extend to some point west 
of Tekoa, Wash. Power will be furnished by developing sites 
along the St. Joseph River between Ferrel and North Fork, where 
something like 180,000 horse-power can be obtained if desired. 
Itis understood that this power may be developed by an inde- 
pendent company, as in the case of the Western Pacific work, 
= the surplus sold at Spokane and in the Coeur d’Alene 
district, 


_ Iris a pity that there exists a “battle of the gauges ” 
in India, for railway progress is considerably embarrassed in con- 
sequence, The two gauges used are 5ft. 6in. and 3ft. 34in., the 
latter being the metre gauge. Over the new railway bridge at 
Caleutta, for instance, it is proposed to carry two tracks of 
3ft. 3zin. gauge, though the lines at present there are 5ft. 6in. 
Nevertheless, the progress in Indian traffic is very good. During 
the last year there have been opened 792 miles of new track, 
which, though it may seem little when compared with the 
tremendous mileage of Indian railways, is yet equal to Glasgow 
from London and back. 


NOTES AND MEMORANDA. 


AccorpinG to an American contemporary, flues of 
reinforced concrete for dust collection are going out of favour, as 
it has been found impossible to prevent them from cracking. 


AccorDING to the Engineering and Mining Journal, 
chilled steel shot of extreme hardness and adapted to replace 
diamonds in drilling through many formations, is made by spraying 
or atomising molten steel into cold water, thereby chilling it 
instantly. 


Bors the Italian and French Governments are encourag- 
ing the use of antimony pigments, which have the advantage over 
white lead of being innocuous, and over zinc paint of being perma- 
nent and sun proof. Antimony is also obtaining a wide application 
in the manufacture of bearing metal and other alloys, 


Mr. W. A. D, Rupee has determined the specific heat 
of carbonic acid by heating the gas in small steel bulbs immersed 
in a calorimeter containing paraffin. The value obtained was 
about 0-45 for a temperature range of from 36 deg. to 60 deg., 
when the gas was under a pressure of about 480 atmospheres. 





AccorpDinG to the Engineering and Mining Journal 
an excellent self-lubricating non-shrinking packing for a high- 
pressure steam hot water locomotive and stationary engine throttle 
valves should be made of twisted strands of pure asbestos, braided 
and combined with waterproofing material, vuleanised, and coated 
with plumbago. 


AccorDING to a contemporary, the highest mercury 
columns are those fixed in the wall at Butteaux-Cailles (500 m. 
= 660 atmospheres), in a mine near St. Etienne (400 m. = 530 
atmospheres), and oni the Eiffel Tower (300 metres = 400 atmo- 
spheres). The highest mercury column in England is, we believe, 
in Manchester. It is only 53 m. high. 


A Parisian metallurgical engineer claims to have per- 
fected a process of welding copper to steel wire so as to make a 
non-corrosive coating. any advantages, it is said, will result 
from the use of this new wire, such as high tensile strength and 
elasticity, combined with smaller surface exposed to wind and 
sleet than would be the case with iron wire of the same con- 
ductivity. This wire is especially useful over long spans, as pole 
intervals may be much greater when it is used. 


Ir is convenient to remember, says Power, that if 
the charge taken in by a gas engine be compressed to one-sixth its 
original volume—that is, if the compression ratio be 6—the com- 
pression pressure will be ten times the pressure of the charge 
before compression. Thus, if the suction pressure be 134*lb. 
absolute, and the compression ratio be 6, the compression pressure 
will be about 135 Ib. absolute. This compression pressure is very 
often used in engines for operation on producer gas. 


Tue Beck “ Regler” consists of special resistance wires 
arranged in glass tubes filled with special gas chosen for iis 
properties of conducting heat. It is used for preventing rushes of 
current when the voltage on a circuit suddenly rises. Thus when, 
by doubling the voltage, the current with an ordinary resistance 
would rise from 8-8 to 12-1 ampéres, the current only rose to 
9-1 ampéres when the resistance consisted of the Beck ‘‘ Regler.” 
It may be made for currents of any value between 34 and 400 
amperes. 


A FIRECLAY mixture which is claimed to be suitable for 
standing —_ temperatures without cracking or checking may be 
made as follows :—45 per cent. crushed firebrick, 50 per cent. 
fireclay, and 5 per cent. clean sharp sand, to be moistened and 
mixed to a heavy paste. For steam-tight joints use white lead 
ground in oil, to which is added as much as will work in of black 
oxide of manganese and a small portion of. litharge. This is 
kneaded with the hand, the board being dusted with red lead. To 
use it, the mass is made into a small roll and pressed into position, 
the joint being first slightly moistened with linseed oil. 


THE principal use of cobalt, says the American 
Machinist, is in colouring glass. It has the property of colouring 
glass*blue. The oxide is used for this purpose, and is melted with 
the glass, which dissolves it and is coloured by it. The other uses 
of cobalt are small, although attempts are being made to use it in 
storage-battery work. This, however, can hardly be said to have 
passed beyond the experimental stage. The principal supply of 
cobalt until recently has been from Saxony, but the new discoveries 
of the large quantities in Ontario may be the means of opening 
fields for new domestic uses of cobalt heretofore unsought on 
account of the distant sources. 


On the French coast, says the American Machinist, 
there is being placed a lighthouse with an attachment for use 
during fogs, which is, in many respects, exceptional. An ear specialist 
of Paris has invented an arrangement which is said to be an exact 
imitation of the buman throat and mouth, with an air pump for 
lungs. Teeth, lips, and jawbones are all faithfully reproduced. 
With a small model, not much larger than the ordinary human 
feature, sounds have beea produced, ranging from a faint whisper 
to an ear-splitting yell. With a mouth measuring 6ft. across, and 
supplied by a compressed air plant, it is estimated that the artificial 
voice could be understood at distances of from three to six miles, 
depending upon atmospkeric conditions, 


Ir the field winding of a homopolar (unipolar) dynamo 
be connected as a shunt across the terminals of the machine, the 
great increase in the contact drop between the end rings and 
brushes which occurs with increase of load results in a consider- 
able weakening of the field and in poor voltage regulation. In 
order to maintain the exciting current constant in spite of changes 
in the load, a Mr. E. Thomson has patented the following arrange- 
ment :—The field is connected, through brushes, to two end rings 
belonging to the same conductor ; this may be either a special 
conductor provided for the purpose, or it may be one of the arma- 
ture conductors ; in the latter case, the conductor must obviously 
have a larger area than the other conductors. 


In a paper recently read before the Illuminating 
Engineering Society, the importance of efficient shop lighting is 
emphasised by a test made on lamps lighting the face-plate of a 
drill, where the lamp fitted gave 3-7 candle-feet, a new clean 
lamp gave 5-6 candle-feet, and a very dirty lamp 1-55 candle-feet. 
Wiping the dust from a mercury-vapour lamp and its reflector, 
increased the illumination 12 per cent. It was found that the 
product .of a shop working during night hours was increased 
15 per cent. by a thorough overhauling of the lighting. The 
paper also includes several series of tests in which the same and 
similar rooms were lighted by a number of different illuminants, a 
very large number of readings being taken in each case. Mercury 
a lamps are said to be very satisfactory for use in printing 

ouses, 


It has been shown that silver-iodide is about ten times 
as active photo-electrically as aluminium for ultra-violet rays. 
Violet rays, on the other hand, cause no photo-electric currents, 
although light of this wave-length is strongly absorbed, and, 
according to Scholl, produces conduction in the substance. Ultra- 
violet rays also produce conduction in the substance, but this 
effect is considerably smaller than for the violet. These differ- 
ences are explained if the internal conduction is due to slowly 
moving ions, while the discharging effect caused by the ultra- 
violet rays is caused by ions of great velocity. A layer of granular 
silver becomes a better conductor when ex to ultra-violet 
radiation, and also shows an increased discharging effect. Ex- 
periments with shellac give no discharge effects with ultra-violet 





light. This may be due to its transparency to these rays, 


MISCELLANEA. 


GoLpb-MINING operations are, it is said, shortly to be com- 
menced on the shores of Loch Fyne. 


AN agreement is reported between the Italian Govern- 
ment and a private company for the exploitation of the iron mines 
in Southern Italy. 


Tue large traveller used in er€eting the Blackwell’s 
Isiand bridge across the Kast River at New York was injured by 
lightning on September 23rd. 


Tue output of German coal for the first four months 
of 1907 was 46,087,753 metric tons—an increase of 1,528,039 tons, 
18,285,781 tons of lignite, 6,428,148 tons of coke, and 4,686,618 
tons of briquettes. 


Tue Secretary of the Admiralty has announced that 
Vice-Admiral Robert Leonard Groome, C.V.O , has been selected 
to succeed Vice-Admiral Sir George T. H. Boyes, K.C.B., as 
Director of Transports. 


In France the depth of drill holes for blasting is 
restricted to 14 m., or about 5ft. The miner is forbidden to touch 
a hole after it has once been fired, and when a shot is missed, the 
hole must be drilled over. 


To facilitate the transmission of energy to the working 
faces of the mines and tunnels the Yak Mining, Milling and 
Tunnel Company, Leadville, Colo., has adopted the policy of using 
small motor-driven compressors to supply the drills. This plan 
avoids the use of long air lines with the attendant losses. 


Tue United States War Department is about to award 
a contract for the construction of its first dirigible balloon. The 
balloon will be about 190ft. in length, with a capacity of 50,009 
cubic feet ; will have two 120 horse-power French engines, and jg 
calculated to make 35 miles an hour. It is to cost some £12,009, 


Tue Boletin Oficial of Argentina of 8th August con- 
tains a copy of a Bill proposing that a Commission be appointed 
for the consideration of a system of irrigation of the district served 
by the national railways for 50 kiloms. on either side of the lines in 
the provinces of San Luis, San Juan, La Rioja, Catamarca, Salta, 
Jujuy, and Santiago del Estero. 


An irrigating canal has just been completed in Hawaii 
capable of carrying 45,000,000 gallons of water daily over a 
distance of 16 miles of tunnel'and open ditch. Its purpose is 
primarily to carry-water for irrigation from the Waimea River to 
the-Kekaha plantation ; but on its way it will be used at two places 
for the development of electricity. 


Tse steam end of the 6000-kilowatt Allis-Chalmers 
turbine alternator recently shipped to the King’s County Electric 
Light Company of Brooklyn is said to be one of the largest and 
most powerful so far built. As an indication of its size, it is 
interesting to note that a steel forging weighing 240,000 lb. went 
into the construction of its spindle. 


An extensive wireless telegraph system has been 
erected by the United Fruit Company on its fruit steamers, and 
at numerous points on the Gulf of Mexico and the Caribbean 
Sea, for communication between the offices, steamers in transit, 
and its plantations in Central America and the West Indies. A 
station was recently added at San Antonio, at the extreme western 
end of Cuba. 


Ir is reported that the old battleship Hero, for some 
time tender to the Excellent gunnery school, is being fitted up as 
a target, and it is thought probable that the Dreadnought will fire 
upon her, to ascertain more accurately the effect of the broadside 
of eight 12in. guns upon a vessel cased in comparatively up-to-date 
armour, and of more modern construction than any target ship 
hitherto employed. 


Ir is definitely-announced that the threatened lock-out 
in the shipbuilding trade, which might have involved 27,000 men, 
is averted. The Boilermakers’ Society, whose rejection of an 
agreement for the prevention of sectional strikes had precipi- 
tated the crisis, announced on Wednesday, October 2nd, that the 
largest ballot vote in the history of the Society has resulted in 
favour of the agreement, and the lock-out notices will be with- 
drawn. 


Ir is reported that a wireless alarm system has 
recently been invented by a Chicago electrician. ‘‘This system 
will,” says the Electrician, ‘‘allow a policeman on his beat to be 
called up from his central office. The receiving apparatus may be 
carried in the pocket or helmet, and on the signal being given 
from the head office a bell in the pocket will ring. The inventor 
is now engaged in perfecting his apparatus, with which it is hoped 
some tests may shortly be carried out.’ 7 


AN important decision was come to at a joint meeting, — 
held at Walsall last Monday evening, of workmen’s representa- 
tives from the whole of the collieries of the Cannock Chase, South 
Staffordshire, East Worcestershire, and North Shropshire districts, 
Mr. Alfred Stanley presiding. A resolution was passed that 
unless the non-union men joined the Miners’ Association by 
November 2nd, notices be given to terminate existing contracts. 
It is stated that 30,000 miners will be affected. 


A MEETING was held at Lydney, Forest of Dean, on 
the 28th ult., of representatives of the colliery masters and asso- 
ciated workmen to consider the state of the trade. It was acknow- 
ledged that the demand was excellent, being more than equal to 
the output, and, having regard to the conditions obtaining in the 
Midlands and in South Wales, it was resolved to advance prices 
1s. per ton, and to increase the wages of the workmen by 5 per 
cent. This is the second advance this autumn in Dean Forest. 


Sranparp Oil Barge No. 94, an American vessel, is one 
the largest barges in the world. Its capacity is greater than most 
tank steamships engaged in the Transatiantic trade. It has a 
capacity of 2,704,000 gallons, and is 370ft. long, 50ft. beam, and 
30ft. moulded depth. Should the barge break adrift from its tow, 
itcan easily take care of itself, as it is equipped with 5 masts, 
rigged with fore and aft canvas. The barge is also equipped 
with a complete wireless telegraphy apparatus. It carries a crew 
of thirteen all told. 


Accorpinc to the Manila American (Manila, P.L.), a 
circular has been issued by the Board of Foreign Affairs at Harbin 
to the effect that no foreigners shall henceforth be allowed to 
engage in mining enterprise within 30 li—or, say, within a 
distance of 11? English miles—of the railway, without a 
special licence. Mires which are already being worked will be 
examined to ascertain their daily output, and as soon as the proper 
agreements have been drawn up with the foreign countries 
interested, a scale of taxation will be arranged for all mining enter- 
prises, 


It is now compulsory for ordinary seamen who are 
desirous of advancement to the rating of able seamen to undergo 
a course of thirty days’ training in the use of mechanical tools 
and in stokehold work. Ordinary seamen now receive fifteen days’ 
training in the use of the simpler tools used by stokers, and in the 
working of the water-tight doors, sluices, fire mains, ventilation 
system, &c., five days in sweeping tubes and cleaning boilers, five 
days’ actual watchkeeping in the stokehold in harbour, or when 
the ship is under easy steam at sea, and five days’ other stokehold 
training, including instruction in steamboats. In every ship 
there is, therefore, a reserve of men for duty in the stokehold in 
case of emergency, 
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SUBSCRIPTIONS. 


Tue Enornger can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (pai 
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Half-yearly (including double ber) .. £0 lds. 6d. 
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Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers pa: in advance at these rates 
will receive Tus ENoiIngER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Taz Enoineer, and 
accompanied by letter of advice to the Publisher. 
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TO CORRESPONDENTS. 


&@ In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
or insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destinati No 
notice can be taken of communications which do not comply with these 
instructions. 

4M All letters intended jor insertion in Tax Enoinger, or containing 
questions, should be accompani the name and address oy the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

4a” We cannot undertake to return drawings or manuserepts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 

K. (Whitefriars-street).—We would suggest thit you should apply to 
Robert Boby, Limited, of Bury St. Edmunds. 

P. B. (Totnes).—The article on ‘The Setting Out of Tube Railways” 
appeared in our issues of October 26th and November 2nd, 9th, 16th, 
and 23rd, 1906. 

T. R. B.—Tbere are several Italian papers; for example, L’ingegneria 
Ferroviuria and La Marina Mercantile Italiana, but so far as we are 
awa’, these papers have to be obtained from Italy direct. 

F. P. (Leeds) —We do not think there would be much call for such a 
machine as you outline. A good for2man would know at orce whether 
too much time was being taken over the work, and we much doubt if 
works owners would consider the expense cf equipping their works 
with the machines worth while. 

Ioxo —We don't boone understand your quest'on. If you will write to us 
more fully we shalt be pleased to do what we can to help you. Press- 
ing of course, squeezes out a good deal of moisture, bur, on tke other 
hand, it sometimes—depending on the nature of the material being 





treated—-so hardens the outside surface that interior moisture cannot 
escape. 
W. H. 8.—Im all such cases you will be safe if you apply the formulse— 


Me = 0-98M + 0-2T 
ift>r 
and 
Me = 0-7M 
ifr >. 
You will notice that these are approximate forms of the equation — 
Me = §M+3/. y M? + 12 
fon which you derived your equa ion 
Te = M WV m2 + 'T?. 
The values of / and r are respectively the distance from the point of 
support and the distance from which the turning force is actiog in a 
plane perpendicular to the »xis of the b r. 
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7 p.m, at the Westminster Palace Hotel. Annwal general meeting of 
the Institution, followed by the annual general meeting of the Benevolent 
Fund. At 8 p.m. paper on * The Economic Design of Holluw Shafts,” 
by Professor W. E. Lilly, D.Se. 
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Engine Breakdowns. 


THe annual reports of Mr. Longridge are always 
interesting, instructive, and not infrequently amus- 
ing. What he has to say about the experience of 
the British Engine, Boiler and Electrical Insurance 
Company during 1906 is no exception to the general 
rule. The report covers a great deal of ground. 
We shall confine our attention to ore portion of it. 
It is as usual illustrated by excellent diagrammatic 
sketches, and those showing how various break- 
downs have taken place are very instructive. We 
have eighteen of these sketches, and the story 
they have to tell is always the same. In every 
instance we find that the crank shaft, or axle, or 
crosshead pin, or crank pin, bas broken at a place 
where the section changes, or that the part broken 
has been tightly compressed. The fact that sudden 
changes of section are the usual causes of disaster 
is fairly well known, and it is commonly assumed 
that if sufficient filleting be provided all will be well ; 
but no one can tell with certainty why change of 
section is a source of weakness, or how much fillet- 
ing will suffice to prevent fracture To say that a 
sudder reduction in the diameter of « shaft has the 
same effect as nicking dces not really help us much. 
That nicking will weaken a bar is a matter of com- 
mon knowledge ; but precisely why the effect is pro- 
duced has not yet been settled. But, after all, it is 
very far from being the invariable rule that a sudden 
change of section or a sharp corner materially 
weakens a shaft ; everything depends on what the 
life of a shaft is supposed to be, and the conditions 
under which it works—at least this is the lesson to 
be drawn from the report before us. 

If sufficient care be employed by the turner to 
prevent the formation of a definite nick, even 
though he leaves a fairly sharp corner on a bar 
where stresses are tensional and compressive only— 
as, for example, in a piston-rod—it does not appear 
that any particular risk is incurred. At all events, 
there are thousands of piston-rods at work which 
are fitted into crossheads with microscopic fillets, 
yet we seldom hear of a fracture. When, however, 
we have either bending strains or concussion the 
case is different. Thus the hammer faces in the 
old-iashioned helves, unless heavily filleted, always 
broke off where the shank joined the head. Of all 
the casualties reported by Mr. Longridge in 1906, 


piston-rods represented only 2:7 per cent. It is 
the bending stress that does the mischief, and it 
appears that a combination of a bending and a 
torsional stress are the most mischievous. These 
are just the stresses that are to be found in the 
most pronounced form in mill engines. We have 
a heavy fly-wheel in the middle of the crank shaft, 
and a crank disc at each end of it. The shaft 
always deflects at the middle, and as the wheel 
revolves we have an incessant alternation of com- 
pressive and tensile stresses set up. ‘In theory 
nothing will happen so long as the elastic limit of 
the metal has not been passed, but in practice shafts 
have been known to crack or give way altogether 
long before the elastic limit has, to all appearance, 
been approached. It is, however, to be remembered 
that if the material be good, even though the shaft 
be defective, the life of it may be very long, if 
only the load be not excessive. Thus Mr. Longridge 
gives particulars of a breakdown which occurred to 
a McNaughted beam engine which had a new shaft 
put in in 1860. In 1898 a new and heavier fly- 
wheel was put on, and the engine speeded up from 
36 to 47 revolutions per minute. The shaft 
cracked almost through at the place where it joined 
the fly-wheel seat. This was 8-5in. square; the 
shaft was Siin. diameter. There was practically 
no fillet. The design could not have been worse, 
and yet the shaft must have made about 230 millions 
of revolutions between 1860 and 1898, and about 
63 millions from 1898 till it gave way. During 
the latter period the stresses at the fracture 
—neglecting the inertia of the reciprocating parts, 
and assuming the fly-wheel to be of sufficient weight 
to keep the pressure on the teeth of the spur wheel 
uniform—must have been, from the maximum 
bending moment occurring when the crank was on 
the bottom centre, 5400 }b. per square inch, and 
from the combination cf bending and twisting 
moments, at cut-off a little before half stroke, 
6450 lb. During the thirty-eight years’ working 
with the lighter fly-wheel the stresses must have 
been less, probably something like 80 to 85 per cent. 
of those given above. 

This shaft was of wrought iron, and it did not 
break suddenly ; due notice, indeed, was given by a 
creaking noise aud the wobbling of the fiy-wheel. 
In another case cited by Mr. Longridge we have a 
horizontal tandem engive. The crank shaft was of 
wrought iron, with no fillet of any kind where the 
crack occurred at the junction of the bearing with 


the body. ‘The engine had been practically 
rebuilé and the power augmented. The shaft 
had made about. 202,000,000 of revolutions 


during the thirty years it had been at work. 
The insurance company advised a new shaft; 
but as no defect could be found in the old 
one, it was retained and broke fourteen weeks 
afterwards. During the first 96,000,000 of revo- 
lutions the maximum stresses were 7200 \b. per 
square inch; during the next 100,000000 about 
8700 1b.; and during the last 2,000,000 about 
11,0001b. If the stress had not been augmented 
the shaft would probably still be at work. It 
may, perhaps, be argued that these two cases 
only demonstrate the excellence of old-time 
wrought iron. But Mr. Longridge cites another 
case in which the fly-wheel shaft of a pair 
of horizontal compound engines of about 630 horse- 
power broke in the journal atthe high-pressure end. 
The shaft was of steel, put in after a serious break- 
down in 1879. The neck was 1l}in. diameter and 
21tin. long, and the distance from the middle of the 
bearing to the centre line of the engines 251in. 
Load on crank pin, about 37,800 lb. The bending 
stress when the crank was on the centre was about 
6500 Ib. per square inch, and the equivalent of the 
combived bending and twisting stresses at the end 
of the admission about 8200 lb. per square inch. 
The shaft had worked regularly, and had made 
about 227 million revolutions during the twenty- 
seven years of its life. Nothing is said about filleting. 
The general conclusion which is to be drawn seems 
to be that so long as thestress does not exceed 7000 lb. 
on the square inch it matters very little whether 
there are or are not sudden changes in section. 
In modern work, however, the stresses are often 
much higher, as are the number of revolutions ; 
and because it so happens that, under peculiarly 
favourable conditions, the absence of fillets has not 
brought about an eariy breakdown, it by no means 
follows that a safeguard so simple and so easily 
provided should be omitted. 

If maximum endurance in a fly-wheel shaft is to 
be secured, then the shaft should be as far as 
possible of uniform: diameter all over, a parallel 
cylindrical portion at each end rising by a g:adual 
taper toward the middle, where again a larger 
diameter parallel seat would be provided for the fly- 
wheel. It is probable that the old-fashioned system 
of carrying tte wheel on flats with * Fox” keys 








would be more trustworthy than the modern fashion 
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of sunk keyways. End play would be prevented 
by sleeve collars, forced on by hydraulic pressure. 
It is very difficult to say how much or how little 
harm may be done by a keyway. It is worth 
stating in this connection that in the United States 
it is said that it is quite unsafe to drill holes in 
railway car axles to secure pulleys on them for 
driying dynamos for train lighting. In two recent 
cases the axles broke through shallow holes which 
had been drilled to receive the points of set screws. 
The axles were 3}in. diameter, and one bad run 
15,000, and the other 19,000 miles only. As a 
result the pulleys are now clamped on the axles, no 
set screws being used. Nothing, however, is sai¢ 
about the quality of the steel. If it be not better 
than some American rails, the failures in question 
are not very enlightening. 

[t is, we think, not easy to overrate the value of 
the work done by Mr. Longridge in collecting and 
publishing particulars of engine breakdowns. He 
supplies information which ought to be of the 
utmost value to engineers and steam users. Failures 
are more instructive than successes to those who 
know how to profit by them. 


The Iron and Steel Position. 


THE events now proceeding in international 
markets no longer leave any doubt that the down- 
ward movement in iron and steel prices is becoming 
general in its character. In the United States a 
less satisfactory situation of affairs has existed for 
several months past, and the declining tendency of 
business is reported to be still continuing. The 
German market, notwithstanding the issue by 
interested circles of statements alleging either no 
change or no material alteration in the position, 
has also been unable to resist the descending 
scale in the matter of prices and the conclusion of 
fresh orders for a variety of manufactures. Indeed, 
the course of the market in Rhenish- Westphalia 
and the adjoining districts of Luxemburg and Lor- 
raine, which mainly come into consideration as 
affecting rivalry with British and Belgian steel- 
works, has been so correctly judged in England 
that English prices of semi-finished steel were re- 
duced quite recently for the express purpose of 
meeting the increased competition which is antici- 
pated from continental producers. The Belgian 
Steel Syndicate, the constituents of which are 
suffering in conjunction with other makers, and 
particularly with regard to finished material, has 
just followed the English example by lowering the 
quotations for partly manufactured steel by from 
4s. to 63. per ton, the object being to induce 
the mere rolling mills to embark upon fresh busi- 
ness. This action represents an important step 
seeing that not only does Belgium depend upon the 
export trade for the disposal of about two-thirds of 
the tonnago of manufactured iron and steel pro- 
duced in that country, but also because Belgium, 
next to Great Britain, is the best customer for the 
semi-finished steel controlled and exported by the 
German Steel Syndicate. In these circumstances 
it is reasonable to assume that the latter combina- 
tion will also be under the necessity of reducing the 
charges for the same class of steel in the case of 
fresh business transacted in Belgium, if not in other 
countries. But there are other matters which 
come into consideration that may have an important 
bearing in connection with the future course of 
iron and steel markets in Europe, and which arise 
as a result of possible developments in Germany. 

It is necessary to mention in the ‘rst place 
that the prices of various kinds of finished steel, 
which are not price-controlled by the German Steel 
Syndicate, have dwindled in the past two or three 
months. Bars, sheets, plates, and hoop iron in 
particular, have declined, the first two products to 
a considerable extent both in the inland and the 
export markets. It is possible for members of the 
Steel Syndicate, although united as regards the 
prices and sales of semi-finished steel, railway 
material, and shapes, to offer the most strenuous 
opposition to each other in respect of the othermanu- 
facwures which are not disposed of by the syndicate. 
This is precisely what has happened in the desire 
to obtain new orders, and prices have largely fallen 
in the rush to secure work by the large firms which 
control their own supplies of raw materials. A 
farther section of the trade, which is less favour- 
ably situated in the scramble for work, is repre- 
sented by those rolling mills which have to purchase 
semi-finished steel from the Steel Syndicate for 
working up. So critical has the position become 
for this class, owing to the maintenance on the 
presont high level of the prices for blooms, billets, 
&e., in contradistinction to the diminution in the 
prices for manufactures, that many of the sheet 
rolling mills have decided to shut down for a period 
of ten days and threaten to close altogether. But 
amore important feature for the moment is the 





issue by the Diisseldorf Pig Iron Syndicate of a list of 
the charges to be made for pig iron in the year 
1908. It was stated in the recent report of the 
Steel Syndicate that there was no reason for ex- 
pecting an early reduction in the rates for raw 
materials, and from the interconnection between 
this combination and the pig iron and coal syndi- 
cate, it was understood that the reference applied 
also to coal and pig iron as well as to partly manu- 
factured steel. But what do we find? First, that 
fresh declines have now taken place in the quota- 
tions for spiegeleisen and No. 3 Luxemburg foundry 
pig on the Diisseldorf Exchange ; and, in the second 
place, that the Pig Iron Syndicate has lowered by 
ds. per ton the prices to be charged next year for 
the districts of North Germany, as represented by 
Berlin, Hanover and Brunswick, together with 
Saxony. These are some of the so-called contested 
regions where competition is encountered, either 
from British exporters or from the Kraft Eisenwerk 
of Stettin, which has disassociated itself from the 
syndicate as from the end of the present year. There 
are other localities in the north where British rivalry 
is experienced, but in these cases the Pig [ron Syndi- 
cate reserves its freedom of action by not fixing 
any prices, especially for No. 3 foundry iron, so 
that it is at all times possible to attempt to meet 
the competition of the former. It is, however, 
important to observe that in all other parts where 
the Pig Iron Syndicate has hitherto had free play 
the prices for 1908 are to remain as at present. 

The outlook for the iron and steel trades in the 
near future, or after the existing long term orders 
have been completed, is indistinct at the present 
time, and it is probable that any change, in Europe 
at all events, will take its rise in Germany. Apart 
from the diminution in the prices of manufactured 
iron and steel in general, it has already been men- 
tioned that the rates for English and Belgian 
semi-finished steel have been reduced, and that pig 
iron will be cheaper in competitive areas in Germany 
next year. What will the Steel Syndicate in that 
countrydo? It has certainly failed to maintain the 
prices of those manufactures which form one-half 
the total production of 12,000,000 tons represented 
by its constituents. In fact, some of the latter are 
declared to be responsible for the heavy fall in the 
prices of bars and sheets in recent months. All 
that the syndicate has accomplished has been to 
uphold semi-finished steel, railway material, and 
shapes. But the public outcry against the con- 
tinuance under existing conditions of the inland 
quotations for blooms, billets, &c., as raised by the 
rolling mills pure and simple, is beginning to 
produce slight effects upon the Coal, Pig Iron and 
Steel Syndicates, which meet in conference this 
week to consider the question of the re-introduction 
of the system of bounties on exports, or the 
adoption of a financial equivalent. It remains to 
be seen what action will be taken. It looks as if 
dumping will soon commence again in order to 
relieve the pressure on the inland market in 
Germany, and if this should prove to be the case it 
will be both in the direction of semi-finished steel 
and manufactures, although affecting the latter to 
a larger extent than was the case two or three 


years ago. 


Initial Condensation. 


In our impression for Sept. 13th we considered 
at some length the theory of Messrs. Nicolson 
and Callander framed to explain the difference 
between the weight of steam accounted for by the 
indicator and that supplied by the boiler of a steam 
engine, and known as the “ missing quantity.” It 
will be remembered that whereas the usually 
accepted explanation is that steam is condensed 
during the admission period, and re-evaporated 
during the expansion and exhaust periods of a steam 
cylinder cycle, Messrs. Nicolson and Callander hold 
that the missing steam has leaked past the dis- 
tribution valves in the form of water; and that the 
possible heat interchanges between the cylinder 
walls and the steam are not competent to account 
for the loss. In a recent number of our United 
States contemporary, the Engineering Magazine, 
there appears an article on “The Interchange of 
Heat in Steam Cylinders,” by Mr. W. F. Cleveland, 
which advances an explanation of the cause of the 
loss, which, though not novel in the main, is new 
in the importance which it finds in certain facts, 
and therefore deserves careful consideration. 

The received theory is that a small thickness of 
the walls of the cylinder, the clearance space, and 
the piston face are no hotter than the exhaust 
steam has left them, and that the incoming steam 
being at a high temperature transfers heat to these 
surfaces and is condensed or turned to water in 
consequence. Thisis the missing quantity. During 
expansion and exhaust the metal returns its heat 
to the used steam, and is again cooled down for the 





next stroke. The contention of Messrs. Nicolgon 
and Callander is that no cooling of the kind can jy 
theory take place, and that as a matter of fag 
thermometers show that it does not take place. Qn 
different grounds Mr. Cleveland holds the same 
view. He maintains in effect that an interchange of 
heat between steam and cast iron at the requisite 
speed is impossible. Taking the case of a locomo. 
tive running at sixty miles an hour, he shows that 
the necessary interchanges must occur in minute 
fractions of a second, argues that the time ig go 
short they cannot possibly go on, and adduceg 
various experiments on heat transfer to prove his 
case. Having thus demolished one theory, he ig 
compelled to find another, because he does not 
attempt to dispute the proposition that there is g 
missing quantity. His theory is that the transfer 
does not take place between the metal of the c} lin. 
der and the steam, but between the steam and 
water remaining in the cylinder. If, in a word, the 
cylinder could be kept perfectly free from water—in 
other words, quite dry—then there would be no 
missing quantity, or next to none. 

Now it is a remarkable fact that although in 
Great Britain we manufacture a greater weight of 
steam than of any other material, the weight of it, 
if we incluce steamships, being probably somewliere 
about 500,000,000 of tons per annum, practically 
little or nothing is known about it. Some months 
ago we pushed inquiry among various eminent 
scientific authorities, with the general result tliat 
they had not given the subject any particular atten. 
tion. No one knows quite what steam is, or what 
are the precise phenomena of its formation and 
existence ; under what conditions it retains and 
under what it parts with its heat. There are in 
existence set phrases and formulw, and these are 
supposed to cover the whole ground; but the expe- 
riments made by Willans, Kennedy, Donkin, and 
others, in this country, to say nothing of those 
carried out in the United States, in France, 
Germany, Belgium, and Switzerland, all result in 
the presentation of problems, which may be ignored 
or glossed over, but none the less remain for solu- 
tion. When we superheat steam, and so make a 
gas of it, we are on comparatively firm ground; 
but while we have to do with an unstable fluid, 
hovering on the margin of condensation, every 
alteration in which means an internal or automatic 
interchange of heat which ne one really under- 
stands, almost any explanation of phenomena may 
be advanced, and it is nearly as difficult to refute it 
as to maintain it. So much premised, we give 
Mr. Cleveland's theory in essence as stated by him 
self. He holds that in every normal cylinder water 
remains unevaporated at the end of each stroke, 
“It is the water of condensation, acting directly 
upon the entering steam, that is the real agent of 
these so-called-interchange-of-heat losses, although, 
properly speaking, there is no interchange of heat; 
it is merely absorption during admission and 
discharge during exhaust. The enormous heat- 
absorbing capacity of aqueous vapour is well known, 
but this baleful characteristic is aggravated by the 
facility afforded for its action, in the thorough 
mixture of the products of compression with the 
entering steam.”’ 

The first question to be solved is, whence comes 
the water? It requires no proof, we should sup- 
pose, that whatever comes into the cylinder must 
also go out of it. If during admission steam parts 
with its heat to the cylinder walls, that heat must 
be given up during exhaust. If it is not, then the 
cylinder will become hotter and hotter until con- 
densation will cease. The only water that can 
remain must, if we accept received views concern- 
ing the properties of saturated steam, have come 
over with the steam, or result from the external loss 
of heat by radiation and conduction from the 
cylinder, or from the transfer of heat into work 
inside the cylinder. The missing quantity may 
easily be 30 per cent. Is it possible that the small 
quantity of water which may remain in a cylinder 
can effect such a condensation ? Ostensibly the 
answer is in the negative; but if never answers to 
jump at conclusions when we are dealing with 
steam. Mr. Willans once showed before the 
Institution of Civil Engineers that about a 
tablespoonful of water suffered to lie on the 
bottom of a vertical cylinder rendered an 
otherwise economical engine wasteful. We have 
already cited in these pages the case of a very large 
compound pumping engine at Staveley Colliery which 
would not make more than six strokes per minute 
uptil the cylinders were fitted with drain cocks ; 
then it made nine strokes. It is, indeed, recognised 
as an axiom that cylinders must be kept free of 
water if any economy is to be secured. In direct 
opposition, however, to Mr. Cleveland’s theory may 
be cited the results obtained with Donkin’s ‘ Steam 
Revealer,” which show that re-evaporation is com- 
plete at the end of the exhaust stroke just before 
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the admission port opens. It is true that the ex- 

eriments were made with a beam engine making 
about 60 strokes per minute. It is well known that 
the theory that less condensation must take piace 
in a compound than a simple engine because the 
temperature range is less does not bear the test of 

ractice. It has been proved over and over again 
that when steam is wet condensation takes place 
in a cylinder enormously more rapidly than when 
itis dry. Generally the explanation has been that 
the metallic surface ean absorb “ moist” heat more 
rapidly than “ dry ” heat. Mr. Cleveland will no 
doubt add that the real transfer is not between the 
east iron and the steam, but between the steam and 
the water. It is not too much to say that next to 
nothing is known certainly and beyond all doubt 
about the behaviour of saturated steam in a cylinder, 
and, so far, Mr. Cleveland’s theory may be quite 
sound. 

It is unwise to dogmatise about the transfer of 
heat from steam to metal or any other substance. 
The difficulties in the way of acquiring sound 
information are very great. It is by no means 
easy to obtain dry saturated steam for the purpose 
of experiment, the border line between wetness 
and superheating being very narrow. Everything 
goes to show that very minute percentages of water 
have a very great effect on the weight of steam 
condensed on metallic surfaces in a given time— 
why no one knows. The effect of pressure further 
complicates matters, and so does the character of 
the surfaces, whether smooth or dull. In the 
normal steam engine only the cylinder walls are 
bright, Donkin, again, has proved that a little oil 
in a cylinder has the same effect as a steam jacket 
in preventing condensation. The Institution of 
Mechanical Engineers has been trying for many 
years without success to find out whether jackets 
are worth having or not. Indeed, the only fact on 
which we can rely is that saturated steam cannot 
be used at all if the highest economical efficiency 
is desired. The way to get that is to superheat the 
steam so far that no free water can enter the 
cylinder. As much more should be added as will 
compensate for external cooling. If this be done 
then no water can accumulate in the cylinder, and 
Messrs. Callander and Nicolson for one reason, Mr. 
Cleveland for another, and we ourselves for a third, 
will rest content that given a sufficient pressure 
and range of expansion, a highly economical steam 
engine will result. 


Timber and its Protection from Marine Enemies. 


In May last we drew attention to the deteriora- 
tion noticed in the character of recently applied 
metallic protection to timber exposed to the attacks 
of the teredo. The recently received volume of 
the Translations of the Royal Society of New South 
Wales, a body which recognises practical engineer- 
ing questions as within its scope, contains a valuable 
contribution on the subject, as regards that State, 
by Mr. H. D. Walsh, M. Inst. C.E., Engineer-in- 
Chief to the Sydney Harbour Board. As Sydney 
Harbour alone contains about seven and a-half miles 
of wharfage, mostly timber piled, and experience of 
other Australian marine works is also dealt with, it 
is worth while noting some of the facts brought 
forward. 

The marine enemies of the timber pile are the 
Teredo, the Limnoria terebans, and the Sphceroma. 
The teredo infesting Australian waters, according 
to a paper read by Mr. C. Hedley, F.L.S., and 
appearing in the journal of the Australasian Associa- 
tion for the Advancement of Science, Vol. viii., is 
not the same as that found in Europe. It attains 
a considerable size, and Mr. Walsh states that he 
has seen one taken from one of the northern rivers 
of New South Wales as long as 6ft. and nearly in. 
in diameter. Its action is much more rapid than 
any other of the tribe, and it easily and quickly 
riddles timber of the density of ironbark, which has 
a specific gravity of 1:3. In fact, turpentine is the 
only Australian timber which the teredo dislikes, 
and this is on account of its nature, and not of its 
hardness, for it is one of the weakest of the native 
woods. The limnoria are small worms about the 
size of a grain of rice, which attack only the com- 
paratively soft woods, and they cause a very minute 
honeycomb, so that they do not cause much serious 
difficulty. The sphcroma are larger, but their mode 
of attack is different, as they erode the surface, and 
they are often the meansof disclosing the internal rav- 
ages of the teredo, as the hole made by the latter is 
very small near the surface, increasing with penetra- 
tion. In theearlier works, turpentine wood was largely 
used owing to its immunity, and piles of this mate- 
rial have been recently drawn, in view of larger and 
heayier construction, which are perfectly sound 
after thirty to forty years’ immersion, and in many 
cases they have been used for other purposes, 
though occasionally the sapwood shows signs of 


attack by sphoroma and limnoria. Owing, how- 
ever, to the quantity of the weuker piles required, 
and their extra bracing, &c., to obtain the requisite 
strength, ironbark piles sheathed with yellow metal, 
have been of late years preferred, especially in the 
more important works, and the durability of the 
sheathing used in the older works seemed to sup- 
port this view. Ironbark piles protected by Muntz 
metal supported the old Pyrmont Bridge, which has 
been superseded by the structure which was the 
subject of a paper last session at the Institution of 
Civil Engineers. These piles, which were 50ft. 
long, and forty-eight years in use, are practically 
quite sound, and have been driven again in a new 
wharf. The protecting metal was worn slightly, 
but was sound, fairly flexible, and polished brightly, 
and there are other instances in coast works where 
the Muntz metal has been in good condition for 
over twenty-five years. Within the last few years, 
however, the metal supplied has been found to 
decay more rapidly, and the official investigations 
referred to in our previous article were set on foot 
to ascertain the cause, and as the zinc disappears, 
leaving a brittle cellular copper skeleton, it is sug- 
gested that the modern electrolytic process in the 
production of copper, whereby chemically pure 
copper is attained, may have something to do with 
rapid corrosion. Advices from England recommend 
that Navy brass, manufactured by the Muntz firm 
at a slightly greater cost, should be used. This 
has an addition of about 1 per cent. of tin to the 
ordinary yellow metal, but there has not been suffi- 
cient experienee of this expedient to test its suffi- 
ciency. The coating of the metal inside with coal 
tar has been found to protect it from corrosion set 
up by juices from the woud. The engineer-in-chief 
comes to no conclusion, in his paper, from the state 
of things here presented, in which the whole of the 
ports of Australasia are interested, but it is evident 
that if the character of the sheathing be not restored 
to its former efficiency, either the inferior turpen- 
tine timber, with its excess of material, must be 
resorted to, or solid masonry or concrete adopted. 

At Darling Island, in Sydney Harbour, the quay 
wall is of oblong concrete blocks, set corner- 
wise, viz., with beds and sides inclined to the hori- 
zontal, which tends to compress the joints, but the 
labour required is so expensive in Australia, far 
more than high wages alone would account for, 
owing to trade union restrictions, that timber in 
general will be preferred. There is a drawback, 
however, to the latter in the facilities which its 
construction affords to the sheltering of rats. For 
the last ten years or so, Australian ports have been 
periodically infected by the bubonic plague, now 
fully ascertained to be introduced from ships by 
diseased rats; but again, this evil has been more or 
less successfully coped with by powerful steam jets 
from small steamers equipped for the purpose. 
There is certain to be increased wharf accommoda- 
tion wanted in nearly all ports in the future, though 
how the external trade, on which it depends, will 
be affected by the recently adopted high Customs 
tariff remains to be seen. For example, the total 
tonnage in Sydney alone, inwards and outwards, 
showed in the years 1822, 1860, 1880, 1900, and 
1904, the following figures respectively :—23,000, 
568,000, 1,470,000, 4,827,000, and 6,217,000. It 
will be interesting to hear later how this important 
problem of harbour construction in the southern 
seas has been solved. 


The Federation and the Unions. 


In our issue of May 3rd last we gave in full the 
text of an agreement which had been provisionally 
entered into between the Engineering Employers’ 
Federation and the Amalgamated Society of Engi- 
neers, the Steam Engine Makers’ Society, and the 
United Machine Workers’ Association. We say 
“ provisionally,” because at that time the agreement 
had only been signed by the representatives of both 
sides. We are now, however, pleased to be able to 
announce that this agreement—which takes the 
place of the agreement of, or, as it was better 
known, the terms of settlement of 1898—-has been 
duly ratified by a vote of the members of the three 
trades unions concerned. Last week the document 
was formally signed on behalf of the employers by 
the President of the Federation, Sir Andrew Noble, 
Bart., K.C.B., and on bebalf of the workmen by the 
Chairmen and General Secretaries of the Unions. 
This agreement is likely to prove most beneficial in 
its working. For the convenience of those who 
have not got a copy of our issue of May 3rd last 
before them, we have reprinted the full text on 
page 375. We understand that nothing has been 
added to or taken from it since it was pro- 
visionally signed, saving that the preamble 
has been slightly modified. We have not much 
further comment to add to that which was 


The keynote of the whole matter, as we then 
pointed out, is that labour and capital are alike 
to be allowed to conduct their own business without 
interfering with the business of the other. There 
will not, if the terms of the agreement be adhered 
to—and we have no doubt they will be—be any 
further trouble between union and non-union men. 
This, and the fact that the employers are to have 
full discretion to appoint the men they consider 
most suitable to work all their machine tools, and 
to determine the conditions under which they shall 
be worked, are certainly among the most important 
points in the agreement. Both sides have given 
in to some extent, and the net result is that a really 
workable arrangement appears at last to have been | 
arrived at. An excellent feature in the matter is 
that already several additional trades unions con- 
nected with the engineering trades have made 
application to become parties to the agreement. 








THE IRON AND STEEL INSTITUTE. 
No, II.* 


On the second morning of the meeting Professor 
Berwerth, who, through a misunderstanding of the 
arrangements of the meeting, had not been able to attend 
during the reading of his paper on the preceding day, was 
invited by the President to give some supplementary 
details in the further elucidation of the subject. This he 
did, and dwelt more particularly on the co-operation that 
he desired to establish between the naturalists working in 
the museum and the large body of experimental metal- 
lurgists, with the view of explaining many of the problems 
that arose in connection with the study of meteorites. 
These views were supported by Mr. Stromeyer, who 
considered that the time he had passed in the museum in 
the study of the collections had been of very great value 
to him and Mr. Stead, who desired to have illustrations 
of the prominent structures mentioned in the paper, and 
that he had succeeded in forming one meteoric mineral— 
Schreibersite—artificially. Professor Bauerman, referring 
to the difficulty of obtaining meteoric iron for experiment, 
owing to its rarity and cost, commended the authorities 
of the Imperial Museum for the liberal manner in which 
they devoted portions of their material to such uses, as, 
for example, the large cubic mass which had been etched 
out to demonstrate the crystallographic arrangement of 
the different constituents. They were fortunate in having 
an enlightened friend, Commerzenrath Weinberger, who 
had enabled them to acquire several of the more important 
of the later discoveries of meteoric iron. In proposing a 
vote of thanks to Professor Berwerth, the President 
announced that arrangements had been made with the 
author to supply the illustrations for the definite issue of 
the paper. 

Mr. Stromeyer then gave an abstract of his “ Further 
Experiments on the Ageing of Mild Steel.” This is a 
continuation of the subject presented at the last annual 
meeting in London, and records the results obtained by 
testing specimens that have been subjected to different 
methods of treatment, including storing for some time at 
ordinary temperatures in an artificially cooled atmo- 
sphere; boiling in water for a short time, and exposure 
in the steam space of boilers in active work. These, 
while continuing the subject, and fairly bearing out the 
propositions advanced of the preceding paper, are not yet 
finaliy concluded. The general results already obtained 
will be understood from the author’s concluding summary 
as follows :— 

Bending test of samples with sheared edges seem to be of no 
scientific value, even if the curvatures near the fractures are 
carefully measured by templates, for although the present twenty- 
six samples embrace most diverse qualities of mild steel. this 
bending test has revealed nothing about them. Bending tests of 
samples with planed edges are even less useful; at least under 
these conditions all the ;,in. plates bent double equally well. 
Bending tests of samples having planed and nicked edges seem 
to be the best test yet devised for studying ageing qualities, but 
the injury done to the various plates by nicking, which is 
revealed by bending, does not appear to discriminate between 
plates which have high or low percentages of phosphorus, sulphur, 
&ec., nor between those which have, and those which have not 
behaved well in practice. The bending of nicked samples is there- 
fore in this respect no better than the ordinary tensile, temper, and 
cold bending tests, which would only have rejected the high 
carbon steel samples. 

The brittleness, revealed by the bending of nicked samples, 
more especially if the plates are maintained at a fairly high 
temperature, as in boilers, suggests that caulking, particularly 
that injudicious caulking which grooves the underlying plates, nay 
initiate a local brittleness which, aftera time, might endanger the 
boiler if severely stressed. This may account for the explosions 
which were formerly so common amongst locomotive boilers having 
single riveted lap joints, for at these joints the cylindrical form is 
replaced by a zig-zag form, and instead of the simple tension stress 
there are locally very intense bending stresses. ‘hese experiments 
would also suggest that the practice, fairly prevalent on the 
Continent of Europe, of resorting to frequent bydraulic tests, 
which, of course, produce much higher stresses than those to 
which boilers are subjected while working may cause such frac- 
tures as actually occurred in the two boilers from which samples 
were taken. 

These experiments also suggest that the heating of structures, 
which are severely stressed by other means than by nicking, may 
create a brittleness which will ultimately lead tofractures. Atany 
rate, the author’s experience ainongst marine engines showed that 
crank shafts are far more likely to crack if they have been care- 
lessly allowed to get hot, than if they are always kept cool while 
running. On the other hand, long exposure to cold has a less in- 
jurious effect on nicked samples than storing them at ordinary 
temperatures. 

It will thus be seen that the experiments, as far as they have 
already been prosecuted, have not revealed a test which will dis- 
criminate between reliable and treacherous qualities of steel, but 
they have nevertheless established the fact that mild steel does 
possess ageing properties, and that certain practices which are still 
fairly common amongst engineers are not free from danger_us 
possibilities. 

The President, before opening the discussion, said that 
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the author might be said to have thrown a bomb into the 
meeting, and the paper suggested that it might be well to 
go back to stone and wood for permanent construction, 
which it had, at any rate, given in structures that had 
stood for many centuries. He considered that the 
Institute could not allow imputations to be cast upon its 
honour without attempting to refute them. He was 
surrounded by criminals on the right and the left, and 
thought it would be their duty to warn the world as to 
the nature of the materials they were supplying. 

He then called for a discussion, which was opened by 

Mr. Ainsworth, who said that he was unable to criticise 
the paper, not having had time to examine it fully since 
it was issued to the members. He, however, adhered 
generally to the opinion that he had expressed on the 
London paper, and considered it improbable that good 
steel could be turned into bad by merely boiling it in 
water. 
Mr. Alfred Saxon said it was difficult to conduct experi- 
ments in a manner reproducing working conditions. If 
the statements of the paper were to be accepted as 
correct, it seemed to follow that materials should not be 
taken from stock, but directly from the maker’s works as 
they came from the rolls. He thought that ageing could 
not have the effect attributed to it by the author. Some 
of the samples seemed to have deteriorated after a very 
small ageing. With steel, as with men, the stress of life 
had a good deal to do with it. Some men were young at 
sixty, while others were old at forty, according to the wear 
and stress to which they had been subjected. 

Mr. H. C. King demurred to the author’s conclusions. 
At the works with which he was connected tests had been 
made upon axles which had been working for long periods 
under heavy loads without deterioration, and he would, 
if at home, have been able to give equally satisfactory 
figures for boilers. 

Mr. J. E. Stead considered the statements in the paper 
to be most extraordinary, especially those with regard 
to annealing. Fractures of boiler plates were often to be 
traced to distorted edges. Might not ageing for longer 
periods restore the good qualities? Boilers that had been 
long in use were still rendering good service, and they 
could not be destroyed merely to see if they had 
deteriorated. Boilermakers should induce the steel- 
makers to apply these tests in their own works, and if 
any connection could be shown between ageing and 
boiler explosions, they should be made compulsory. 

Mr. Joseph Adamson, in a few words, defended the 
boilermaker’s position; and Mr. Twynam_ inquired 
whether basic and acid steels showed any difference in 
deterioration. 

Mr. Stromeyer, in reply, considered that steelmakers 
should carry out the tests in their own works, and he had 
hoped that the London paper would have induced them 
to follow out the subject. He had devised a test which 
revealed great variations in the material tested, but he 
was not afraid as regarded steel in general, and had no 
experience that old boilers were better than new ones. 
He did not desire to make his tests compulsory, as no 
test could be devised that actually showed what happened 
in the boiler, but they seemed to be useful for eliminating 
material improper for structural purposes. In reply to a 
question from Mr. Martin as to whether high carbon 
steel aged, he stated that the paper referred exclusively 
to low carbon steels. Tool steel had good ageing 
properties. 

A group of four papers on the cognate subjects of case- 
hardening and steel hardening were next read in abstract 
by the Secretary. The first of these, on the “Case- 
hurdening of Mild Steel,’ by Messrs. C. O. Bannister 
and W. J. Lambert, gave the results of the chemical and 
microscopic investigation of bars of mild steels apparently 
of a very inferior composition subjected to case-harden- 
ing at periods varying from 24 to 120 hours. These the 
authors considered as showing that the carbon was taken 
up by solid solution without the formation of inter- 
mediate carbides. The carburising at 871 deg. Cent. goes 
on until saturation is reached with 0°9 per cent. carbon, 
after which very slow diffusion takes place to the interior. 
Long exposure at 982 deg. Cent. results in the formation 
of free carbide, Fe,C at the outside and a more free 
percolation to the interior, as evidenced by the wider 
range of carbonisation within the saturated portion. 

The second paper, on “ Case-hardening,” by Mr. G. 
Shaw Scott, of Birmingham, reproduced much with 
which we are familiar from the work of Dr. Guillet and 
others, notably on the influence of nitrogen in case-harden- 
ing. The only novel point appears to be a suggestion 
that when bars are subjected to continued heating in 
ammonia a twinned crystalline structure of a kind not 
further described is developed in the metal. This, 
according to Ormond, can only be freed when the iron is 
in the y state and most susceptible of absorbing carbon. 
Nitrogen should therefore be added to the elements which 
tend to the retention of this state in the iron, and may 
explain the reason of the greater rapidity of the cemen- 
tation when nitrogenous substances are present in the 
carbon used. 

The third paper, by M. L. Demozay, of Paris, on “ The 
Hardening of Steel,” is a numerical and graphic study of 
the progress of hardening in steel samples as influenced 
by rapidity of cooling, conductivity of the cooling fluid, 
initial heating, and the like. This, while containing no 
particularly new facts, is interesting as showing the dis- 
tribution of surfaces of equal hardness through the 
masses, and incidentally to explain the difficulty of 
obtaining uniform results by any fixed system of 
treatment. 

Mr. Perey Longmuir’s paper on “ Hardened Steels,” 
while adopting the conclusions arrived at by Messrs. 
Arnold and MacWilliam, contains a protest against the 
injudicious use of the microscope. As a matter of fact, 
no metallographic investigation yet published has been of 
the least service in the treatment of high-speed steel, and, 
with few exceptions, comparatively little information of 
value has been given on the hardening or tempering of 
carbon steels, The fact iz that many scientific workers 





are unfamiliar with practical conditions, and unaware of 
the high regularity and certainty obtained in hardening 
practice. A skilled hardener will av and temper seven 
gross of high quality pocket knife blades in a day of nine 
hours, leaving the tang soft while the blade is uniformly 
hardened through its entire length, and the wasters due 
to imperfect hardening are practically nil, and one man’s 
work, when examined microscopically, is not found to 
differ appreciably in structure from that of another. 
Similar conditions hold in the general cutlery and tool 
trades. Hardening operations are remarkably effective, and 
notwithstanding the large output, very free from waste. 

The discussion of these papers was very slight. Mr. 
H. C. King wished for more information about case- 
hardening. The papers began to be interesting at the 
point where the authors left off. Mr. Henry Webb con- 
sidered that the highest perfection in case-hardening had 
been attained in Lancashire, where it was applied to 
spindles. The neck of spindles in mild steel when un- 
treated would wear out in six months, but when case- 
hardened they lasted for nine years. 

Mr. Thwaite’s paper on “The Economic Distribution 
of Power from Blast Furnaces” was next read in 
abstract by the Secretary, in the absence of the 
author. This suggested a scheme for pooling the gas 
from all the furnaces of a district independently of 
their ownership. This would be utilised in gas engines 
for producing electric power, which would be distributed 
from a central transforming station to works requiring 
power. As an example, the following is given to repre- 
sent a German district, for which the pooling system 
was first outlined by the author :— 

K.H.P. 
1300 
2500 
1500 

500 


ee 
Metallurgical and chemical uses 
Electro-chemical uses ... SY. 
Works and town lighting 
5800 
The supply available, after satisfying works require- 
ments in one district, for a number of scattered works 
is :— 
Kilowatts, 
District A one furnace available 90 
a R .... twofurnaces ,, 
C... one furnace Fs 


” 


This shows a minimum power available which would 
justify the setting up of electro-chemical and metallurgi- 
cal works. A further assistance would be obtainable 
from spare coke oven gas, after subjecting it to a 
reducing treatment to diminish the hydrocarbon present. 
With pure dry gas, and well-designed gas engines, the 
kilowatt year could be obtained for 66s. 8d. 

The policy of pooling gas has been adopted in an Act of 
Parliament passed last session, which applies to an area 
of about 400 square miles, including many furnaces in 
different ownerships. The full description of the scheme 
it is hoped will be given in a future paper. 

In the discussion Mr. Greiner described the system in 
use at Seraing, where the kilowatt was produced at a cost 
of 80f. per annum. He thought that the pooling system 
might not be so readily adopted in England as in Germany. 
He would be glad to show the arrangement to members 
visiting Seraing. 

Mr. Martin pointed out that in the district where he 
lived a company was formed called the Waste Heat Power 
Company, which had offered to take all surplus blast 
furnace and coke oven gas either at a fixed price, or 
returnable in electric current, or partly in one and partly 
in the other form as desired. 

Mr. Gridley, who was connected with an electric power 
scheme in the Cleveland mining district, said that a coal- 
field central station by way of giving elasticity to the 
scheme was a necessity. The bad curve obtainable by an 
arrangement such as that suggested by the author would 
probably not give more than 50 or 60 per cent., whereas 
by combining with a power company having a system 
of mains a much fuller utilisation could be realised. 
He considered the author’s suggestion of 80,000 volts 
for the transmission pressure as too high for the damp 
English climate, where 20,000 volts should not be 
exceeded. 

The President, in moving a vote of thanks to the 
author, remarked in reference to Mr. Greiner’s obser- 
vations that pooling, although foreign to English ideas, 
was now being forced upon them by the pressure of 
circumstances. 

The final paper, by Mr. F. J. Carulla, on a new blue- 
black paint, described a method devised by Dr. C. F. 
Wulffing for utilising the chloride liquor from pickling steel 
wire-rods by precipitation with ammonia and blowing 
air through the precipitate to form a magnetic oxide. 
This is of a blue-black colour and extremely fine texture, 
making a good preservative covering for ironwork when 
ground with linseed oil. The precipitate seems to contain 
a trace of an ammonium ferrous chloride, which, however, 
is not detrimental to its use as paint. The filtrate 
liquors are utilised for the production of sal-ammoniac. 
This concluded the business, after which a vote of thanks 
of an unusually comprehensive character, rendered 
necessary by the very large number of public bodies and 
individuals who had co-operated to ensure the success of 
the meeting, was moved by the President in the following 
terms :-— 

That the best thanks of the Iron and Steel Institute be hereby 
tendered to his Imperial and Royal Highness the Archduke 
Friedrich for having graciously extended his patronage to the 
meeting. 

That the best thanks of the members be also given to the Lord 
Mayor and Corporation for their hearty welcome to Vienna and 
for having received the members with such splendid hospitality. 

That the best thanks of the members be also given to Mr. W. 
Kestranek, chairman of the Reception Committee; to Mr. Max 
Ritter von Gutman, the vice-chairman ; to Mr. Richard Ritter von 
Schoeller, the treasurer; to Hans Baron von Jiiptner, to Dr. 
Fugen Herz and Mr. Hugo von Noot, jun..the honorary secretaries ; 
and to the other members of the Local Reception Committee for 
the great cordiality of the welcome extended to them, and for the 
arrangements, ably planned and snecessfully carried out, for the 





convenience, instruction, and pleasure of the members during the 
present ting. The bers of the Institute desire specially 
to record their grateful appreciation of the arduous work done by 
Dr. Eugen Herz in making preparations for the meeting. 

That the best thanks of the members be also given to the com- 
mittee of ladies through whom the visit has been made so extra. 
ordinarily agreeable to the ladies accompanying the members, 

That the best thanks of the members be also hereby given to 
Professor Klaudy, President, and to the members of Council of 
the Society of Austrian Engineers and Architects for their kind. 
ness in granting the use of their building for the purposes of the 
the present meeting ; to the Committee of the Scientific Club for 
having granted the privileges of membership to them; and 
further to the proprietors and managers of the various works for 
their great courtesy in receiving the members. 

This having been passed by acclamation, the mecting 
closed. 

In the afternoon the members and ladies were taken 
by special tramcars to Schénbrunn, where, after enjoy ing 
the prospect from the Gloriette, afternoon tea was served at 
an adjoining garden restaurant, and the party returned to 
Vienna about sunset. In the evening a large number of 
the members attended a reception at the Imperial Palace, 
where they were received by the Archduke Friedrich, on 
behalf of the Emperor. The third day of the meeting 
was devoted to an excursion to the high Schneeberg, in 
which 400 members took part, requiring three special 
trams for their conveyance up and down the mountain, 
The proceedings in Vienna terminated appropriately 
with a banquet given by the Austrian Ironmasters at the 
Musical Societies’ House. There was an extremely 
brilliant festival, at which 580 persons were present. The 
fourth and fifth days of the meeting were given up to 
excursions into Bohemia, Moravia, and Styria, which will 
be noticed subsequently. 











FORTHCOMING MEETINGS. 


Berore the end of this month most of the engineering 
societies will have resumed their winter sessional meetings, 
and as an indication of the subjects which will occupy the 
attention of the members we now publish a list giving the 
titles of the papers which are to be dealt with and the 
authors’ names. In the case of the Institution of Civil 
Engineers we are unable to give a complete list, and even 
that which we do give is liable to variation, as the Council 
never tie themselves to a definite programme. The papers 
which have been sent in promise to be interesting, and many 
of them will certainly attract a good deal of attention. 
There are three papers alone on experimental investigations 
into the stability of dams, the following being the correct 
titles :—‘‘ Experimental Investigations of the Stresses in 
Masonry Dams,’”’ by Sir John W. Ottly, K.C.LE., and 
A. W. Brightmore, D.Sc., MM. Inst. C.E.; ‘Stresses in 
Dams: On Experimental Investigations,’ by J. F. Wilson 
and William Gore, Assoc. MM. Inst. C.E., and ‘‘ Stresses 
in Masonry Dams,’’ by E. P. Hill, M. Inst. C.K. 
There are to be three papers on harbour and dock 
works, one of which is to be read by Mr. H. T. Kerr, 
M. Inst. C.E., on ‘The Extension and Strengthening of 
Folkestone Pier,’’ whilst the second is to be a description of 
‘“*The Keyham Dockyard Extension,’’ by Sir Wheatley 
Eliot, M. Inst. C.E.; and the other allied to this paper 
describes the temporary works and appliances at Keyham 
Dock extensions, the author being Mr. George H. Scott, 
M. Inst. C.E. The remaining papers to be dealt with 
include :—‘‘ Train Resistance,’’ by C. A. Carns-Wilson, Assoc. 
M. Inst. C.E ; ‘‘ Experiments on Wind Pressure,’’ by Dr. 
E, T. Stanton, M. Inst. CE.; ‘‘ The Curzon Bridge,’’ by 
Mr. R. R. Gales, F.C.H., M. Inst. C.E.; ‘‘ The Pwll-y-Pant 
Viaduct,’’ by Mr. A. L. Dickie, Assoc, M. Inst. C.E.; ‘* Con- 
crete Viaducts,’’ by Mr. W. 8. Wilson, M. Inst. C.E.; ‘‘ The 
Construction of the Hulls Section of the Assam-Bengal Rail- 
way,’’ by Mr. T. R. Nolan, B.E., Assoc. M. Inst. C.E.; 
‘*The New York Rapid Transit Subway,’’ by Mr. C. B. 
Parsons, M. Inst. C.E.; ‘* The Opening and Development of 
a Coal Property in Durham,”’ by Mr. J. J. Prest, M. Inst. 
C.E.; ‘* Methods of Heating in Hospitals and Asylums,” by 
Mr. E. R. Dolby, M. Inst. C.E.; ‘The Tranmere Bay 
Development Works,’’ by Mr. S. H. Ellis, Assoc. M. Inst. 
C.E.; and ‘‘The Reconstruction of the North Pier, Tyne- 
mouth,’’ by J. C. Barling, M. Inst. C.K. 

The Manchester Association of Engineers have apparently 
completed their arrangements for the coming session. The 
opeping meeting will be held to-morrow—the 12th—which 
will take the form of a social gathering, whilst during the 
evening some of the members who went will give brief 
reminiscences of the Iron and Steel Institute’s visit to 
Vienna, On October 26th the new president, Mr. Joseph 
Adamson, will give his presidential address. Mr, A. R. 
Bellamy will, on November 9th, submit a paper entitled 
‘* Some Foundry Experiences.’’ ‘‘ Friction and Lubrication "’ 
is the subject chosen by Dr. J. T. Nicolson for his paper, 
which is to be read on November 23rd. The last paper this 
year will be taken on December 14th, when Mr. D. M. 
Nesbit will discuss the ‘* Ventilation and Warming of Work- 
shops.’’ The meetings will be resumed on January 11th 
with a paper on the ‘* Working of Gas Engines,’’ by Mr. P. R. 
Allen. A topical discussion is to take place on January 25th, 
the subject being ‘‘ Superheated Steam,’’ which will be intro- 
duced by Mr. Michael Longridge. The annual dinner will 
be held either on February 7th or 8th. Professor R. M. 
Ferguson will read a paper on *‘ Air Pumps and Condensers "’ 
on February 22nd. ‘*Steam Turbines’’ is the subject of 
Mr. S. L. Pearce’s paper to be read on March 7th, On 
March 14th Mr. Heatly will read a paper on ‘‘ Motor Cars.’ 
The last meeting of the session will be held on March 25th, 
when the general annual meeting will take place, and a 
paper will be submitted by Mr. M. G. Anderson on 
‘* Mechanical Refrigeration.’’ 

The Engineering and Scientific Association of Ireland 
has arranged its programme to the end of the present year. 
The first paper is to be taken next Monday, the 14th inst. 
It is entitled ‘‘Coal and its Ash,’’ and will be given by 
the chairman. On November 11th, Mr. James Lyon, M.A., 
is to read a paper on ‘Internal Combustion Engines.”’ 
Mr. James A. Duff is to give one on ‘‘ Non-conducting 
Coverings’’ on December 9th. Two visits have been 
arranged, and these will take place on October 24th and 
November 23rd. 1t has been practically decided to con- 
tinue the surveying classes, which, we are pleased to hear, 
have proved successful. It will be remembered that ins! ruc- 
tion was given in these classes in chain surveying, levelling, 
and the theodolite. Now it is proposed to give a course on 
engine indicating and the slide rule. 
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| trolled on the Daw pneumatic system. This system causes| engine and compressor is 155 tons. The high-pressure 
cylinder is fitted with double-beat equilibrium steam and 


1200 HORSE-POWER AIR COMPRESSOR. | the opening and closing of the inlet and delivery valves pneu- 
ier | matically at the proper times, irrespective of fluctuations of | exhaust valves operated by Robey’s trip valve gear. The low- 
Tyne has recently been installed at the Seaham Colliery, | the pressure in the receiver or the speed of the engine. pressure cylinder has valves of similar design to the high- 
ir- | pressure cylinder, the inlet valve gear being of the positive type 


belonging to the Londonderry Collieries, Limited, an air-| On page 368 are given two views of the colliery engine- 
, g plant of more than average interest. It has| house. One of these shows the high-pressure side of the | working on a rolling path and giving a rapid opening and 
closing. The operation of the exhaust valve is similar to 


resslD| 
oa supplied by Robey and Co., Limited, of Lincoln, | engine, taken from the fly-wheel end, and the other the low- 
to provide air under pressure for underground haulage | pressure side of the engine. On page 374 there are elevations | that on the high-pressure cylinder. The whole of the valve 
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Fig. 1—LOW-PRESSURE STEAM CYLINDER Fig 2—HIGH-PRESSURE STEAM CYLINDER 
in the colliery, and has two air cylinders, each 32in. | and plan of the engines. Figs. 1 and 2 show transverse ; gear is worked by two lay shafts driven by worm gearing 
from the main engine shaft, the gear being enclosed and 


diameter by 72in. stroke, driven by a cross-compound con- | sections of the steam cylinders, and Fig. 3 a longitudinal the } : C : 
densing engine having cylinders 30in. and 52in. bore by 72in. | section of an air cylinder showing the Daw valve gear. As | running in an oil bath. Both cylinders are provided with a 
stroke. The compressor is designed to run at 65 revolutions will be observed, the engine is arranged with the high and | system of forced lubrication, while the working parts are auto- 
per minute, which is equivalent to a piston speed of 780ft. low-pressure cylinders on either side, cross-compound fashion, | matically oiled. The engine exhausts into an independent 
: jet condenser fitted with three-throw air pumps running at 
140 revolutions per minute. These are driven by one of 
Robey’s compound high-speed vertical condensing engines. 
The engine-houre is admirably adapted to its requirements, 
the foundations being arranged to admit of thorough inspec- 
tion of all the parts below ground. The house is well lighted 
and has a ten-ton overhead travelling crane. 

The demand for air pressure is subject to considerable 
fluctuations owing to the nature of the work, and to prevent 
waste of power, an automatic governor is provided to regulate 
the speed of the compressor according to the quantity of air 

| used. This automatic pressure regulator acts in conjunc- 
tion with the engine governor. Theaircompressing cylinders 
are double acting, having one inlet and delivery valve, A, B, 
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Fig. 4—INDICATOR DIAGRAMS 





Fig. 3, disposed in each cover, C. To control the opening 
| and closing of these large hinged valves, and provide ample 
area for the influx and efflux of the air at the high piston 
speed, special attention was necessary in the design of the 
mechanism. The action of the air valve mechanism is shown 
in the figure. In this view the inlet valve A is shown closed ; 
IN| Compressed | being pivoted at the top, its opening and closing is under the 
A Rew control of a small slide valve actuated by an excentric on the 
3 eee emia | engine valve gear shaft. At the commencement of the 
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“Tie JENerncen:" i : ] Sw 4 suction stroke the slide valve in moving places the rear end of 
ores the control cylinder D in communication with the pressure 

Fig. 3—-LONGITUDINAL SECTION OF AIR CYLINDER END in the receiver, and this, by acting upon the piston, over- 

comes the spring and weight of the valve. This pressure 


is maintained, and the inlet valve is thus kept open 


per minute, and has a free air capacity of 8600 cubic feet per | and the air cylinders are arranged in tandem behind. The | during the full period of the suction stroke. The pressure on 
minute raised to 701b. pressure. It is claimed vhat the | bed-plates are massive castings, and the crossheads are carried | the inlet valve piston at the commencement of the suction 
piston speed and output are considerably in excess of those | in bored guides bolted to the cylinder flanges. The fly- | stroke causes the valve to open instantly, and the valve is of 
usual in air compressor practice, Notwithstanding the high | wheel, weighing thirty tons, is 20ft. diameter, built up in four | such large area and has such an extensive lift as will prevent 
piston speed, however, the plant runs very silently, owing to | segments and is fitted with a worm barring gear. The crank | all obstruction to or wire-drawing of the air during admission. 
the efficient action of the compressor valves, which are con- | shaft and discs weigh twelve tons, and the total weight of the | The cylinder is thus well filled with air at atmospheric pres- 
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— 
thus obviating one cause of loss of efficiency. Upon 
etion of the suction stroke the slide valve is reversed 
aust, and the spring being thus relieved of the pressure 
acting against it closes the inlet valve A. During the closing 
of the valve the control cylinder acts as a dashpot, the 
efilux of the compressed air being under the control of a small 
regulating valve. It is the effective action of this dashpot 
which prevents any noise caused by the seating of the valve 
A. Thecontrol piston and cylinder are ground to an accurate 
fit, and the piston, being long, is air-tight. 

'The delivery valve B is also shown closed, the spring 
ssure in the receiver and the weight of the valve itself 
tending to keep it normally closed. This valve, of course, 
opens outwardly, and the casing by which it is surrounded is 
in open communication with the receiver, the pressure of 
which is always being exerted on the back of the valve. The 
discharge area of this valve is larger than usual. It has a 
series of openings which are normally covered by bars of 
corresponding area formed on the valve seating, so that as 
soon as the valve commences to leave the seating these trans- 
verse openings become available in addition to the peripheral 
space. By this means, with a moderate movement of the 
valve, the discharge area is increased nearly three-fold. It is 
claimed, too, that the intervening bars increase the valve 
seating, and when the valve is closed present a greater surface 
to resist the pressure in the receiver than that to the pressure 
on the cylinder side, over and beyond such increase as is caused 
by the peripheral seating. To ensure efficiency in working 
it is necessary to equalise any difference in pressure thus 
caused, aud this is effected by the balancing piston shown in 
Fig. 3. The piston is of such a diameter as will balance the 
pressure on the seating, besides overcoming the effect of the 
spring when the valve is closed. Indicator cards—Fig. 4— 
tuken from this compressor serve to show that this device 
causes the delivery valve to open at the instant that the 
receiver pressure has been reached in the cylinder. This is 
necessary for efficient working, otherwise an increase of pres- 
sure in the cylinder over and above that in the receiver 
would cause loss of power and unduly stress the working parts 
of the engine. 

The control of the opening and closing of the delivery 
valve B, Fig. 3, is effected by means of a small slide valve 
which places the front end of the balancing cylinder in com- 
munication with the receiver. The pressure in the latter 
acting upon the piston equalises the difference in pressures 
on the delivery valve due to the valve seating and causes the 
valve to open at the correct time. On the movement of the 
valve from its seat there is, in addition to the pressure on the 
balancing piston, a considerable force exerted on the delivery 
valve, due to the velocity of the escaping air which impinges 
against it. To balance these forces and to ensure quiet work- 
ing of the valveadashpot is provided. The volume of air used 
to control the balancing piston is simply the small amount re- 
quired to fill the clearance space when the delivery valve is 
ciosed. The balancing and dashpot pistons and cylinders are 
accurat*ly ground fits, The pistons are long to ensure air-tight 
working, and are provided with forced lubrication. To pre- 
vent undue heating of the air it is drawn in direct from the 
outside atmosphere through large ducts, and the compressing 
cylinders are water-jacketed. 

As these engines have to run continuously from Monday to 
Saturday, particular attention has had to begiven tolubrication 
of the working parts. This is practically automatic through- 
out, and requires the minimum of attention. All gearing is 
placed outside, and both the inlet and delivery valves can be 
removed without breaking the cylinder cover joints. At the 
present time a speed of 48 to 50 revolutions per minute 
suffices for the colliery requirements, but the compressor is 
designed to make 65 revolutions per minute, at which speed 
its capacity is 8600 cubic feet per minute, which is equivalent 
to about 1158 horse-power given off by the air cylinders. A 
test has shown that the theoretical work should amount to 
1268 horse-power, so that the mechanical efficiency of the 
plant is 91°32 per cent. 

The following are particulars of a test run of the plant at 
62 revolutions per minute, handed to us by the makers, 
Robey and Co,, Limited, Lincoln :— 


sure, 
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Dimensions of Compre SKOI's 


Duplex air cylinders, diam. each .. .. .. ..  32in. 
Piston-rods.. 


High-pressure steam cylinder .. 30in 
Piston-rod eS ie ieee ee eee 
Low-pressure steam cylinder .. .. .. .. .. O2in 
Piston-rod ee ae re ae 
Common stroke of allcylinders .. .. .. .. 72ia. 
Revolutions per minute oa ae) a 62 
Piston speed, feet per minute .. .. .. .. .. Tdk 
Capacity, cubic feet of tree air at 62 revolutions 

SOM a? Sa an oat Seek” eke os SEO 
Mean volumetric efficicacy, shown by cards .. 9-2 per cent. 
Net output of free air per minute at 62 revolu- 

TO COREE RE on edu Ve ees cont kins, .dg SO 

Temperatures. 

Temperature of atmosphere atairinlet .. .. 72 deg. Fab. 
Temperature of air at exit from compressing 

cylinder $e” ws ‘oe Sh b9° 60 oe eo) ee SaaS NUM 
Temperature of cooling water at inlet to water- 

SU és ce Ge. le ae ee, ke eee 119 deg. Fah. 


It will be observed that pending the provision cf a more 
capacious cooling plant, the temperature of the cooling water 
is rather high. This accounts for the somewhat excessive 
temperature of the air delivered from the compressing 
cylinders. With cooling water of lower temperature there 
would be a corresponding impr >vement in efficiency, although 
the volumetric efficiency of 96°2 per cent. for single-stage 
compression, and at a high piston speed, isa matter on which 
the builders are to be congratulated. 








NEW FORE PART OF THE SUEVIC. 


Tux new fore end of the White Star Liner Suevic, illus- 
trations of which under construction on the stocks at the 
Harland and Wolff establishment, Belfast, we gave in our 
impression of September 27th, was safely launched on the 
oth inst. The story ct the salving of the vessel, wrecked on 
the Stag Rock at the Lizard on the Cornish Coast on March 
17th last, was fully recounted in our impression for 
April 12th last, when two striking illustrations of the salved 
portion of the vessel in dock were given. The launch of the 
new portion—a ship which is not yet a ship—and with the 
bow going first into the water, provided a somewhat peculiar 
spectacle, which was witnessed by thousands of spectators. 
The operation of sending the structure afloat was in every 
way successful, the distribution of weights on board, in the 
shape of two boilers mainly, being such as to secure proper 
stability and trim. Further provision and adjustment of 





weights on board will, of course, be made for the voyage, 
under tow, to Southampton, where the junction to the major 
portion of the salved vessel will be carried out in the 
Trafalgar Graving Dock. The new portion extends from the 
stem to the bulkhead aft of No. 3 hold—that is, the fourth 
bulkhead from the stem—and has a total length of about 
212ft., a number of the strakes of plating, of course, being of 
shorter length to suit the exigencies of butt distribution in 
the junction of the two parts. The bow portion has deck 
houses, the captain’s bridge, &c., complete, and it is now at 
the builders’ jetty being equipped with everything necessary 
for the cross-Channel trip. The total weight of the portion 
is understood to be about 3000 tons, and in launching it was 
brought to a standstill within a distance of S80ft. after 
leaving the ways. The date of departure for Southampton 
will probably be the 19th inst., and the towing will be accom- 
plished by two powerful steam tugs. The work of joining 
the two portions together in the Trafalgar Graving Dock will, 
it is anticipated, occupy about two months, and the result, 
it is hoped, will be to make the ship as good as when she 
originally left the builders’ works. Her launch, it may be 
stated, took place on December 8th, 1900, and she was one 
of five twin-screw vessels of 12,000 tons, designed and built 
for the Australian trade of the White Star Line. 








AN INDUSTRIAL AGREEMENT. 


WE give below the text of the agreement between the 
Employers’ Federation and three unions, which has now 
been finally ratified :— 

AGREEMENT 
MADE THIS Ist Day or OcToBER, 1907, 
BETWEEN 
ENGINEERING EMPLOYERS’ FEDERATION 
(Hereinafter called the ‘‘ Federation ’’) 
OF THE ONE PART, 
AND 
THE AMALGAMATED SOCIETY OF ENGINEERS, 
THE STEAM ENGINE MAKERS’ SOCIETY, and 
THE UNITED MACHINE WORKERS’ ASSOCIATION 
(Hereinafter called the ‘‘ Trade Unions ”) 
OF THE OTHER PART. 

The Federation on the one hand, and the Trade Unions on the 
other, being convinced that the irterests of each will be best 
served, and the rights of each best maintained, by a mutual agree- 
ment, hereby, with a view to avoid friction and stoppage of work, 
agree as follows :— 





THE 


1, GENERAL PRINCIPLES OF EMPLOYMENT. 


The federated employers shall not interfere with the proper 
functions of the trade unions, and the trade unions shal! not inter- 
fere with the employers in the management of their business, 


2. EMPLOYMENT OF WORKMEN. 


Every employer may belong to the Federation, and every 
workman may belong to a trade union or not, as either of them 
may think fit. 

Every employer may employ any tan, and every workman may 
take employment with any employer, whether the workman 
or the employer belong or not to a trade union or to the Federa- 
tion respectively. 

The trade unions recommend all their members not to object to 
work with non-union workmen, and the Federation recommend all 
their members not to object to employ union workmen on the 
ground that they are embers of a trade union. 

No workman shall be required, as a condition of employment, to 
make a declaration as to whether he belongs to a trade union or 
not, 


3. PIECEWORK, 


Employers and their workmen are entitled to work piecework, 
provided : 

(a) The prices to be paid shall be fixed by mutual arrangement 
between the employer and the workman or workmen who perform 
the work. 

(6) Kach workman’s day rate to be guaranteed irrespectively of 
his piecework earnings. 

(c) Overtime and nightshift allowances to be paid in addition to 
piecework prices, on the same conditions as already prevail in each 
workshop for timework. 

All balances and wages to be paid through the office. 


4, OVERTIME, 


The Federation and the trades unions are agreed that systematic 
overtime is to be deprecated as a method of production, and that 
when overtime is necessary the following is mutually recommended 
as a basis, viz.:— 

That no uniou workmen shall be required to work more than 
32 hours overtime in any four weeks after full shop hours have 
been worked, allowance being made for time lost through sickness, 
absence with leave, or enforced idleness, 

In the following cases overtime is not to be restricted :— 

Breakdown work, repairs, replacements, or alterations for the 
employers or their customers. 

Trial trips and repairs to ships. 

Urgency and emergency. 

5, RATING OF SKILLED WORKMEN, 


Employers have the right to employ workmen at rates of wages 
mutually satisfactory to the employer and the workman, or work- 
men, concerned, 

In fixing the rates of skilled workmen, the employer shall have 
regard to the rates prevailing in the district for fully trained and 
skilled men. 

Unions, while disclaiming any right to interfere with the wages 
of workmen other than their own members, have the right in their 
collective capacity to arrange the rate of wages at which their 
members may accept work. 

General alterations in the rates of wages in any district shall be 
negotiated between the employers’ local association and the 
local representatives of the trade union or unions concerned. 

6, APPRENTICES. 

There shall be no recognised proportion of apprentices to 
journeymen, but it shall be open to the unions to bring forward 
for discussion the proportion of apprentices generally employed in 
the whole federated area. 

An apprentice shall be afforded facilities for acquiring a prac- 
tical knowledge of the branch of trade he adopts, and shall be 
encouraged to obtain a theoretical knowledge thereof as far as 
circumstances permit. 


7. SELECTION, TRAINING, AND EMPLUYMENT OF OPERATIVES AND 
MANNING OF MAcHINE TOOLS, 


Employers have the right to select, train, and employ those 
whom they consider best adapted to the various operations carried 
on in their workshops, and to pay them according to their ability 
as workmen. 

Employers, in view of the necessity of obtaining the most 











economical production, whether by skilled or unskilled workmen, 
have full discretion to appoint the men they consider suitable to 
work all their machine tools, and to determine the conditions under 
which they shall be worked. 

The Federation recommend their members that, when they are 
carrying out changes in their workshops which will result in dis- 
placement of labour, consideration should be given to the case of 
the workmen who may be displaced, with a view, if possible, of 
retaining their services on the work affected, or finding other em- 
ployment for them. 


8. PROVISIONS FOR AVOIDING DISPUTES, 


With a view to avoid disputes, deputations of workmen shall be 
received by their employers, by appointment, for mutual discus- 
sion of any question in the settlement of which both parties are 
directly concerned ; or it shall be competent for an official of the 
trade union to approach the local secretary of the Employers’ 
Association with regard to any such question ; or it shall be com- 
petent for either party to bring the question before a local confer- 
ence to be held between the local association of employers and the 
local representatives of the trade unions. 

In the event of either party desiring to raise any question, a 
local conference for this purpose may be arranged by application 
to the secretary of the Employers’ Association, or of the trade 
union concerned, as the case may be. 

Local conferences shall be held within twelve working days 
from the receipt of the application by the secretary of tlie 
Employers’ Association, or of the trade union or trade unions 
concerned, 

Failing settlement at a local conference of any question brought 
before it, it shall be competent for either party to refer the matter 
to the Executive Board of the Federation, and the central authority 
of the trade union or trade unions concerned. 

Central conferences shall be held at the earliest date which can 
be conveniently arranged by the secretaries of the Federation, and 
of the trade union or trade unions concerned. 

There shall be no stoppage of work, either of a partial or of a 
general character, but work shall proceed under the current 
conditions until the procedure provided for above has been 
carried through. 

9. CONSTITUTION OF CONFERENCES, 

An organising delegate of the Amalgamated Society of Engineers 
shall be recognised as a local official entitled to take part in any 
local conference, but only in hisown division. In case of sickness, 
his place shal] be taken by a substitute appointed by the Executive 
Council. 

Any member of the Executive Council or the general secretary 
of the Amaig-mated Society of Engineers may attend local con- 
ferences, provided that the member of the Executive Council 
shall attend only such conferences as are held within the division 
represented by him. 

A member of the Executive Council, or the general secretary 
of the Steam Eugine Makers’ Society, and of the United Machine 
Workers’ Association respectively, may attend any local conference 
in which the societies or either of them are directly concerned. 

Central conferences shall be composed of members of the Execu- 
tive Board of the Federation, and members of the central authority 
of the trade union or trade unions concerned. 

An employer who refuses to employ trade unionists will not be 
eligible to sit in conference. 








InsTITUTE OF MARINE ENGINEERS.—At the Institute of Marine 
Engineers on Monday, October 7th, Mr. James Knott, J.P., chair- 
man of the Prince Line, Limited, gave his opening address as 
President of the Institute for session 1907-1908. In the course of 
this he gave a short sketch of the remarkable changes that have 
taken place in shipowning in his experience, extending over thirty 
years. Referring to the Institute, it was, said Mr. Knott, just 
nineteen years ago that month since Mr. Adamson, the hon. 
secretary, had sent out circulars with the object of founding the 
Institute, and the position and work of the Institute must be very 
gratifying to him. There was a total increase of all grades of 
membership since February of fifty-four; the receipts in money 
amounted to £732 16s. 6d. ; in volumes, twelve. He regretted to 
say that several members eminent in the engineering world had 
been removed by death, including Mr. Walter Brock, Mr. Henry 
Rait, and Mr. Ernest Gearing. Mr. Knott then presented the 
Denny Gold Medal, for the best paper read before the Institute 
during each session, to the hon. secretary, Mr. James Adamson, 
for his paper on ‘‘The Advantages of a ‘I'echnical Society.” A 
discussion ensued on a paper on ‘‘Salinometry,” prepared by Mr. 
James Shirra, Vice-president, resident in Sydney, and read on 
April 17th last. 

SUBMARINE TELEGRAPHY.—At the Engineering and Machinery 
Fxhibition at Olympia last Tuesday evening Mr. Chas. Bright 
lectured on ‘‘Submarine Telegraphy.” In the course of his 
lecture, Mr. Bright described the methods of transmitting 
electrical signals through cables. A description was given of the 
various stages of construction in a cable from the copper conduc- 
tor and insulator to the iron sheathing, showing the great 
improvements that have been effected in the quality of material, 
&c., since the first lines were laid, though the genera! principles of 
construction were practically the sane. The methods of survey- 
ing the ocean, of laying the cable, and providing for irregulari- 
ties of the bottom, including the landiag of the shore ends, was 
next dealt with, as also of picking up and repairing when required. 
The telegraph fieet of some fifty-five vessels was then alluded to, 
as well as the cable-testing huts and signalling stations and instru- 
ments throughout the world. There are some 257,000 miles of 
cable in all at the bottom of the sea, representing over 52 millions 
sterling, each line costing about £200 per mile to make and lay. 
The average useful life of a cable now-a-days may be anything 
between thirty and forty years, according to circumstances. 
About six million messages are conveyed by the world’s cables 
throughout the year, or 15,000 a day, the working speed for any 
one cable being up to 100 words per minute under present condi- 
tions. 


A New Toot WAREHOUSsE.—We have recently had an oppor- 
tunity of viewing the new showrooms and storehouse which have 
been opened in Fetter-lane by Richard Melhuish, Limited. On 
finding that the old building, which has so long constituted one of 
the principal tool and machinery establishments in London, had 
become inadequate to cope with the present business, Mr. Melhuish 
acquired Nos. 50 and 51, Fettez-lane, situate almost directly oppo- 
site the old establishment. On this site a fine new building has 
been erected, having a frontage of 40ft. and a depth of 100ft. The 
design of the building has been well thought out, and many excel- 
lent labour-saving devices have been fitted. A feature worthy of 
special comment is that good accommodation is provided for the 
staff. Electric and hydraulic lifts are in use, enabling light and 
heavy goods to be conveyed to the various departments with the 
utmost ease and rapidity. Runways of special construction are 
fitted in the various departments. The goods can be removed from 
the lifts in any department and lifted high above the fioor level 
and conveyed to the shelves and bins without any lifting being 
done by the men in the usual sense. A large Pooley weighing 
machine has been erected on the ground floor, which is directly 
under the runway, so that goods may be weighed before storing. 
The methods of storing the goods, such as bolts, nuts, washers, 
tools, &c., are in many cases decidedly ingenious. On entering the 
building an observant visitor will be struck with the excellent way 
in which the natural light penetrates. This is due to the fact that 
a Luxfer prism has been fitted fora depth of 2ft. in the upper por- 
tion of the shop front along the entire width, and as the end of the 
ground floor is lighted by skylights, there is an entire absence of 
dark spots on this floor. 
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EXPRESS LOCOMOTIVE—PRUSSIAN STATE RAILWAYS 


HANNOVERSCHE MASCHINENBAU-ACTIEN-GESELLSCHAFT, HANOVER-LINDEN, ENGINEERS 








LOCOMOTIVE FOR THE 
RAILWAY 


On June 15th last representatives of the Governments of 
the towns of Hanover and Linden and other public authori- 
ties of numerous administrations of German and foreign 
railways, and other gentlemen, met at the Hannoversche 
Maschinenbau-Actien-Gesellschaft of Hanover-Linden, on 
the occasion of the delivery of the 5000th locomotive con- 
structed by the firm. The engine which we illustrate has 
been built to the order of the Prussian State Railways. It 
is of the 4-4-0 passenger type with front bogie, of the Prussian 
State Railways normal type. The cylinders are 18in. and 
27in. and the stroke 234in. The driving wheels are 5ft. Yin. 
diameter, and the trailing wheels 3ft. 4in. The wheel base 
is 7ft. 3in. + Sft. 64in. + S8ft. 64in., making a total of 
24ft. 4in. The chief boiler dimensions are :— 

Working pressure, about .. 
Numter of tubes .. .. .. 
Diameter of tubes 
Length of tubes .. .. 
Diameter of boiler shell 


‘eel STATE 


- 1761b, per square inch. 
o On 
.. in. 
.. left. Shin. 

. 4ft. Tin. 

- 24°6 8q. ft. 


Grate area ° 
- 1le8 sq. ft. 


Heating surface in tubes |. 

Heating surface in fire-box .. .. 96°7 sq. ft. 

Height of centre of boiler abuve rails 7ft. -}in. 
The tender is of the double bogie type, and has a capacity of 
1400 gallons of water. The special fittings include Lidner’s 
starting device, which allows the live steam to enter the low- 
pressure cylinder, the reversing lever being at one of the 
extreme positions. Also Staby’s smoke consuming device ; 
the second dome fitted to the top of boiler serves as a 
receptacle for the steam working this device. Other special 
fittings include steam heating apparatus, compressed air 
sanding apparatus of the Lentz type, Nathan’s lubricator, 
and Friedman’s suction restarting injectors. The super- 
heater, which is of the Ranaficas type, is built into the 
smoke box. The superheater is formed by the subdivision of 
the receiver into forty-six seamless iron tubes, each of 1in. 
diameter. It actsat the same timeas a spark arrester. The 
heating surface, measured on the outside, is 154 sq. ft. 
The capacity is 1°75 times the volume of the high-pressure 
cylinder. Already six express locomotives for the State 
Railways of the Grand Duchy of Oldenburg have been fitted 
with this type of superheater, and a further consignment of 
eleven engines are, we are informed, also to be so fitted. 








CLASSES IN PHOTOGRAPHY.—We have received from the Poly- 
technic Education Department a programme ‘of the photographic 
section of that institution, from which we gather that the classes 
commence on October 21st. The opening night will be held on 
Tnesday, October 15th, in the large hall of the Polytechnic at 309, 
Regent-street, W. 

THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS.— 
In view of the fact that the opening meeting of the coming session 
of the Incorporated Institution of Automobile Engineers clashed 
with one of the most important days of the Commercial Vehicle 
Trials it hae been thought advisable to postpone the meeting of the 
Institution from Wednesday, October 9th, to the 20th November. 
This meeting will be held at the Institution of Mechanical Engi- 
neers, Storey’s-gate, St. James’s Park, S.W. at 8 p.m., when Col. 
R. E. Crompton, C.B., R E., will be in the chair, and will give his 
presidential address on ‘“‘ The Future of Automobile Engineering.” 


THR JUNIOR INSTITUTION OF ENGINEERS.—On the invitation of 
the organising managers, Messrs. Bridges and Smith, a large 
number of the members of the Junior Institution recently visited 
the Engineering and Machinery Exhibition at Olympia. Divided 
into groups they were shown round by Dr. Hele-Shaw, F.R.S , 
and Messrs. John Bilbie, W. H. Cook, Thos. How, and Capt. H. 
tiall Sankey, members of the Hon. Advisory Council, who, owing 
to the limited time at disposal, made a point of directing attention 
to the especially interesting of the many fine exhibits which are to 
be seen. The exhibitors themselves greatly assisted in this 
arrangement, the result being that the members were enabled 
closely to inspect and have explained to them all the prominent and 
novel features throughout the building. At the conclusion Sir Alex. 
B, W. Kennedy, as President of the Exhibition, addressed the party 
in one of the rooms near the entrance, where afternoon tea was 
taken on the invitation of Mr. Geo. B. Woodruff, member of the 
Institution. The thanks of the members for the arrangements 
which had been made for their reception were expressed by the 
chairman, Mr. Lewis H. Rugg, and by Mr. B. E. Dunbar Kilbourn. 
In the evening the members met in the lecture hall, Col. Sir 
Edward Raban, past-president, being in the chair, to hear an 
interesting and well illustrated lecture by Dr. Leonard Hill on 
** Deep Diving and Caisson Work,” 





THE SOCIETY OF ENGINEERS. 


A PAPER on ‘‘ Liquid Fuels for Internal Combustion Engines ” 
was read by Mr. Robert W. A. Brewer, on Monday, October 7th, 
1907. Theauthor, in his opening remarks, stated that by ‘‘ liquid 
fuels” it is implied that the fuels described enter the engine 
mechanism in a liquid as distinct from a gaseous state. He 
proceeded to point out the advantages of the adoption of large 
‘‘ heavy oil” engines for marine purposes as compared with gas- 
producing plant and gas engines. A short synopsis was given of 
what had been accomplished by makers of heavy oil engines and 
paraffin engines, and the two methods of carburating air by means 
of paratiin were discussed. The necessity for an accurately 
measured feed of oil for each working stroke, as distinct from the 
utilisation of a spray carburetter, was discussed. The author 
showed why the specific gravity of petrol had increased during 
recent years, and how carburetters could be modified to utilise 
satisfactorily petrols of even a greater density than those now on 
the market. 

Distillation tables and the points of difference between what are 
known as ‘‘heavy” and ‘‘light” petrols, with their chemical 
compositions and boiling points, were given. The author also gave 
the results of a number of experiments he had made during the 
last two years upon petro!s of various densities, and roixtures of 
petrol and paraffin. The advantage of the adoption of a spirit of 
a greater specific gravity than 0-720 was clearly demonstrated. 
Explosive mixtures were discussed in detail, and the proportions 
were given of petrols of various densities, which produced the best 
explosive mixtures with air. (Other tables showed the results of 
some of the author’s experiments upon the rate of evaporation of 
various petrols, and the effect of heat and air currents. These 
showed that higher temperatures materially affect the rate of 
evaporation of petrols of greater density, whilst the effect of air 
currents was less marked. Results of road tests upon carburetter 
loss and strength of explosive mixture were compared with those 
put forward theoretically and as the result of laboratory experi- 
ments. 

The author gave notes upon the sources of supply and prices of 
petrol, and the causes of the unstable state of the petroleum 
market. The necessity for some alternative fuel was considered, 
and some results of the author’s experiments with benzol and 
alcohol were given in tabular form. The results of the benzol 
tests were satisfactory, the distance covered by the car per gallou 
of fuel showing a marked increase as compared with various brands 
of petrol. 

Alcohol was tested when mixed with a proportion of another 
liquid fuel and without any alteration to the engine. The results 
obtained showed great promise for this fuel, and enabled the 
author to refute statements which have been made with regard to 
alcohol being an impossible fuel for a motor car engine. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Quarterly Meeting. 

THE Octoher quarterly meeting of the Midland iron trade, 
held on the Iron Exchange, Birmingham, on Thursday, brought 
out a fair amount of new business, consumers being anxious to 
secure supplies, as they have no stocks. The sustained activity of 
the home and foreign demand for various engineering productions 
was one of the chief causes of a good call for constructional 
sections of steel. Prices in some instances—including some 
grades of pig iron, and also galvanised sheets—were below three 
months ago, but the high price of fuel prevented any general 
giving way. 

Marked Bar and Sheet Iron Values, 

Staffordshire marked bars have this week been kept at 
the £9 standard, at which figure they have stood since December, 
1906. Reduction is considered to be impracticable, in view of the 
cost of production, whilst an advance would also be out of the 
question just now. Belgian competition in unmarked iron is still 
being spoken of, but Midland makers of the best qualities of 
merchant bars are well supplied with orders. Quarter-day quota- 
tions may be named as: Marked bars, £9 ; Earl Dudley’s brand, 
£9 12s. 6d.; second grade, £8 ; unmarked bars, £7 5s. to £7 10s.; 
and North Staffordshire bars, £8. All these figures are practically 
the same as three months ago. Hoopiron is £8 5s,; gas strip, 
£7 15s. to £7 17s. 6d.—the same as three months ago, but 5s. 
more than in January; slit nail rods, £8 10s.; and rivet iron, 
£7 15s. Black sheets were.not any stronger than recently, singles 
—black iron or steel—being quoted £8 7s. 6d. to £8 os, 6d. ; 
doubles, £8 10s, to £8 15s.; and trebles, £9 2s. 6d. to £9 7s. 6d. 
Doubles are about the same as, or perhaps 2s. 6d. less than, three 
months ago, and 7s, 6d. less than when the year opened, 


Galvanised Corrugated Sheets. 

A fair d d for galvanised iron was experienced, the 
general quotation being £13 2s. 6d. f.o.b. Liverpool, which is 15s 
less on the quarter. All the rise gained since January—when the 
figure was £13 5s.—has, indeed, been lost, and the quotation js 
back at 2s. 6d. less than was then the case. Yet the forgj 0 
demand so far this year has kept up in a very encouraging 
manner, the nine months’ reports having reached 364 342 ton, 
valued at the very large amount of £5,365,646, which was an y,.,- 
provement upon a year ago in quantity of 40,501 tons and in valyy 
of £1,105,094. India was the largest buyer for the nine months 
the requirements of that market increasing on the year from 
63,587 tons to 79,072 tons ; whilst second place is occupied by the 
Argentine Republic, whose purchases amounted to 55,232 ‘tons 
which quantity, however, was below a year ago by 5436 tons. 
The third best customer was Australia, with 54 432 tons, or 10,864 
tons better on the year. Increases are also noticeable with Japan 
New Zealand, Canada, and some other markets. With regard to 
the single month of September, the exports to all markets werg 
33,065 tons, valued at £491,016, being increases respectively upon 
last year of 2755 tons and £81,910, , 


Structural Steel. 





There was a good demand for structural steel, and engi- 
neers were able to obtain some descriptions upon considerably 
easier terms than three months back, Thus mild bars were quoted 
£7 153, to £8, or a reduction of 5s.; and joists, at £615s to £7 
were a reduction of 10s, Other sorts were quoted without apparent 
alteration on the quarter at :—Angles, £7 5s. to £7 10s.; boiler 
plates, £9 2s, 6d. to £9 5s,; and girder plates, £8 to £8 5s, 


Semi-finished Steel: German and Belgian Offers. 


Steel billets were easy, owing to Welsh tin-plate bars and 
North of England sheet bars being offered at lower prices than 
recently. There is a somewhat weaker tone also, owing to the 
encroachments of Belgian manufacturers, who are said to be 
offering iron and steel bars and plates and steel billets at nearly 
£1 per ton below Midland prices. The German Verband have not 
followed the Belgians in their sweeping reductions, but their pro. 
ducts are regarded as more reliable. The German competition at 
present is by no means serious, as they will only accept orders of 
a certain bulk, and cannot guarantee delivery within a month or 
six weeks, and in some cases not even this year. In some 
quarters British makers are blamed for the present competition, 
on the ground that they have unduly inflated prices. Such com. 
plaints are, however, generally voted unfair, and as not possessing 
sufficient basis of fact. For English steel, £5 15s. to £5 17s. 6d. 
appears to be the general quotation for Bessemer billets, with 
Siemens billets at £6, which figures are a reduction of 10s. on the 
quarter. 


Pig Iron. 

Foundry sorts of pig iron were in satisfactory request by 
engineers and ironfounders at prices which were supported at the 
Exchange a week ago by the dearness of fuel, though some descrip- 
tions are easier to buy than three months ago. Staffordshire cinder 
forge pig iron was quoted 57s., or 1s. drop on the quarter ; part- 
mine, 60s., or a reduction of 2s. 6d.; best all-mines, 87s. 6d. to 
92s. 6d., and cold blast, 115s. ; these two last descriptions showing 
no change. Northamptons were 57s. to 58s., or 3s. down on the 
quarter ; and Derbyshires, 58s. 6d, to 59s, 6d., or 4s, reduction ; 
whilst North Staffordshire at 60s. to 61s. were a reduction of 3s, 
There is rather a shortage of native foundry iron just now. 


Wages in the Brass Trade. 

It has been decided that the current dispute in the brass 
trade us to wages shal] be submitted to the Board of Trade for 
settlement. The men ask :—(1) An advance to brassworkers above 
twenty-one years of age, increasing the minimum wage of 44d. per 
hour to 6d. per hour, with the bonus of 20 per cent. as at present ; 
(2 and 3), the present bonus of 20 per cent. to be increased to 3) 
per cent. to piece-workers and day-workers; (4) that such 
advances be paid to members of the society only. The employers 
propose :—That in the event of the men’s demands being carried 
to arbitration the masters claim a reduction of 10 per cent, in the 
present prices paid to piece-workers and in the wages of day- 
workers, except in the case of those receiving the minimum rate 
only. Both these sets of propositions have been before the Brass 
Trade Conciliation Board, consisting of eighteen employers and 
eighteen representatives of the National Amalgamated Society of 
Brassworkers. Equal voting has resulted, and the reference to the 
Board of Trade under the Conciliation Board rules, therefore, 
becomes necessary. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER. 
A Sagging in Pig Iron. 

ALTHOUGH there was a large attendance on the Map- 
chester Iron "Change on Tuesday, the general tone of trade was 
very indifferent in character. While there are large shipments of 
pig iron, from the East Coast particularly, there are rather som) re 
accounts of trade from the States, and this profitable avenue seems 
now to have been closed to British iron. Indeed, there are not 
wanting pessi:nists who predict that within a measurable distance 
of time American pig iron will be again ‘‘ dumped” down in 
Salford docks to the detriment of local trade. In any case, local 
buyers display no anxiety to cover for either prompt or forward 
Only very pressing requirements are filled. With one or two 
exceptions prices of pig iron are lower all round, as compared with 
last week. There is apparently a fair quantity offering in second 
hands, and we heard of Derbyshire being offered at 60s., or even 
a trifle less. Middlesbrough open brands about maintain late 
rates, but Scotch was lower. Indeed, the downward run of prices 
does not seem yet to have received any check. 


Finished Iron. 
There is a quiet feeling in finished iron, but no change in 
quotations, 


1. 
Steel and semi-manufactured stuff has a downward ten 
In billets, German competition is becoming a greater factor 


dency. 
Plates in second hands are also being offered at 


as time goes on, 
lower prices, 


Copper. 
Manufactured has shown little movement since our last, 
and the lower prices quoted do not seem to have stimulated 
demand to any material extent. 


Tin. 
English ingots have had something of a “slump,” and 
yuotations are some pounds per ton lower. 


Sheet Lead. 
Firm at full rates. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 62s. 6d.; Statlord- 
shire, 60s, 6d.; Derbyshire, 61s. 6d. to 62s.; Middlesbrough, open 
brands, 63s, to 64s. 4d. Svotch: Gartsherrie, 71s.; Glengarnock, 
70s. 6d.; Eglinton, 67s, 6d.; Dalmellington, 67s,, delivered Man- 
chester. est Coast hematite, 74s,; East Coast ditto, 7%:., 
both f.o.t. Scotch, delivered Heysham: Gartsherrie, 68s. 9d.; 





Glengarnock, 68s, 3d.; Eglinton, 65s, 3d.; Dalmellington, 64s. 9d.; 
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Delivered Preston: Gartsherrie, 70s, 3d.; Glengarnock, 69s, 6d.; 

linton, 66s. 6d.; Dalmellington, 66s, Finished iron: Bars, 
£8; hoops, £8 7s, 6d.; sheets, £8 15s, Steet: Bars, £7 15s.; 
hoops, £8 7s. 6d.; sheets, £8 15s.; boiler plates, official, £9 2s. 6d. ; 
plates for tank, girder and bridge work, £7 10s.; English billets, 
#5 12s. 6d. to £5 15s.; foréign ditto, £5 5s, to £5 7s. 6d. 
Copper: Sheets, in quantity, £82 per ton; tough ingot, £69; 
pest selected, £69 10s. per ton ; — tubes, 104d.; brass tubes, 
gd.; condenser, 9d.; rolled brass, 7d.; brass wire, 74d. to 7jd.; 
brass turning rods, 6fd.; yellow metal, 7d. per lb. Sheet lead, 
£24 10s. per ton. Tin ingots, En_lisb, £154 per ton. 


Laneashire Coal Trade. 

The attendance ou the Coal Exchange on Tuesday was 
rather under the average. The feeling, too, was somewhat 
quieter, and the excitement of the past few months is now dying 

Shipping demand is smaller, but slack remains in strong 

House coal a shade easier, 





down. 
request. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The hematite trade is‘beginning to show unquestionable 
signs of depression. Already indications are not wanting to show 
that the market is in for a period of steady fall, and ws to how 
long it will last depends on several things. First and foremost 
comes the question of fuel. That at the present time preciudes 
the smelter trom coming down with the price, and keeps the con- 
sumer back from placing an order for a bulky parcel. At present 
the buyer is limiting himself to sma!) parcels, just sufficient 
to keep himself going, knowing that the price must come 
down. Certain offers have been made, but at the price 
could not be accepted. There is a desire on the part of 
the smelter to keep the output within bounds, and as a 
result several furnaces have been put ovt of blast. Warrant 
stores are very low; indeed, they have never been so low before, 
and the maker is anxious to keep them at such, although, on the 
other hand, at the present prices the business done in warrants 
is very little, as with the prospect of the market weakening they 
are not a good speculation. It is feared that the coming winter 
will not see a very brisk state of affairs in the hematite trade of 
the district. Mixed Bessemer numbers are at 75s. per ton net 
f.o.b. nominally, with every indication of coming down, while 
warrant iron sellers are at 733, 9d. per ton net cash, buyers 6d. 
less. This is a sign of the times. Special hematites—ferro- 
manganese and spiegeleisen—are not in as brisk demand, and the 
output is being restricted. On the other hand, charcoal iron con- 
tinues to be busy. Iron ore is cheaper, and as low as 16s, 6d. per 
ton net at mines. Foreign oree are down to 203. 3d. per ton 
delivered at West Coast ports, There is no change in warrant 
—_ this week, the figure remaining about last week’s total— 
8720 tons. 


Steel. 

The steel trade is even worse than the iron trade if any- 
thing. Most of the mills in the district are idle, and when they 
may resume cannot at present be hazarded at. When prices of 
iron come down there may be a better state of things, but at pre- 
sent orders are few and far between. Prices practically remain 
unchanged, 


Shipbuilding and Engineering. 

In the shipbuilding trade there is need for more orders, 
as several of the stocks are to be empty shortly. At the present 
moment nothing seems likely to be coming to the yards. As 
regards engineering, there is a briskness which will continue for 
some considerable time, and this remark particularly applies to 
the marine engines, 


Shipping and Coal. 

There was a heavy fall in the shipments from West Coast 
ports last week. Only 2552 tons cf iron and 1499 tons of steel—a 
total of 4051 tons—-were exported, as compared with a total of 
19,846 tons in the same oak a last year—a clecrease of 15,795 
tons. The total shipments to date this year are 682,803 tons, as 
compared with 634,222 tons in the same period of last year—an 
increase of 48,58] tons. Coal and coke continue to be in brisk 
demand and at high prices, with no change to note, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
The Trade Position. 


GENERALLY, the situation remained as reported last week. 
In house coal, the advance already noted is maintained, and there 
is every appearance of present quotations being stationary for 
some time. We have not heard of any further locomotive fuel 
contracts having been placed by the railway companies. Steam 
coal is in continued active request both for home and abroad. The 
heavy industries are busy in the railway material and kindred 
manufactures ; but there is no improvement to report in the 
demand for marine and military material. 


Iron and Steel. 


: In the iron market there is no change. Hematites, 
delivered in Sheffield and Rotherham, are quoted at 91s. to 
923, per ton for West Coast, and 87s. to 903. per ton for East 
Coast, the latter subject to 24 per cent.; Lincolnshire, No. 3 
foundry, 623, 6d. per ton; No. 4 foundry, 623. per ton; No. 4 
forge, 61s. 6d. per ton ; No. 5, mottled, white, and basic, 63s. 6d. 
per ton. Derbyshire, No. 3 foundry, 61s. per ton ; No. 4 forge, 
o¥s, per ton; bars, £8 10s. per ton; sheets, £10 10s. per ton. 
The steel manufacturers in one or two departments are not quite 
so fully engaged, but generally there is a good business doing with 
most of the leading markets, although, as will be seen from the 
figures which follow, last quarter's steel trade with the United 
States exhibits a considerable shrinkage from those representing 
the trade done for the similar period ot 1906. 


Engine Fuel, Coke, &c. 


The quotations given last week still hold, coke, best 
washed, making 15s, 6d. to 16s. per ton; unwashed, 14s. to lis, 
per . Coking fuel, 6s. 6d. to 7s. per ton. Engine fuel, 6s. to 
‘8S. per ton, 


The Hull Coal Trade. 


The return for September, though not showing quite as 
‘emarkable an advance on the corresponding month of last year, 
as we have noted in several recent returns, still exhibits a large 
increase, Last month’s business amounts to 576,960 tons, being 
wn Increase of 92,416 tons on the tonnage of September, 1906. 
Vor the nine completed months of the year Hull has now dealt 
with 4,830,672 tons, as compared with 3,637,968 tons for the similar 
period of 1906. The increase for the three quarters is thus no 
‘ess than 1,192,704 tons. The exports from Hull for last month 
were 355,510 tons, as compared with 195,191 tons last year; for 
‘he nine months, 2,470,818 tous, as compared with 1,78i,801 tons 
for the corresponding nine months of last year. ‘The largest 
foreign customer was Holland, which took last month 100,794 tons, 
against 23,979 tons for September of 1906. North Russia is 
second with 64,099 tons, against 36,956 tons ; Germany third with 
62,586 tons, against 20,180 tons. For the nine months Holland 
received 614,430 tons, against 184,351 tons for the corresponding 
period of 1906 ; North Russia, 341,128 tons, against 392,686 tons ; 
Germany, 350,973 tons, against 175,589 tons. Coastwise exports 
during September amounted to 108,663 tons, of which London 





took 96,995 tons; last year, 84,314 tons, of which London took 
70,440 tons. Forthe nine months the coastwise exports amounted 
to 930,606 tons, of which 793,200 tons went to London, against 
526,435 tons, of which London took 386,764 tons, in the corre- 
sponding period of last year. 


Sheffield Trade with the United States. 


The quarterly return—for the three months ending Sep- 
tember 30th—of the United States Vonsu! for Sheffield shows that 
the exports from Sheffield to that market reached a value of 
£197,254 133, 4d. ‘’his amount compares with £293,138 83. 6d. 
for the corresponding period of 1900. The figures for the Sep- 
tember quarter of last year, however, were regarded as abnormal, 
and it was hardly anticipated that they woulda be maintained. OF 
this fall of £95,583 14s. 9d. the decreuse in the exports of steel 
accounts for £84,597 4s. 6d. For the September quarter cf 1906, 
steel was exported from Sheffield to the United States to the value 
of £231,992 Os. 7d.; the tigures for the corresponding quarter this 
year are £147,394 16s. ld. It is well to remember, however, that 
two years ago the figures were only £98,562 13s. 3d. Cutlery 
exhibits a slight increase—the value last quarter, £23,325, com- 
paring with £22,4)1 for the corresponding quarter cf 196. 
Butchers’ cuclery has decreased to £2033 from £2909; edge and 
other tools to £517 from £469; measuring tapes, &c., to £1772 
from £2588 ; machinery to £2,0 from £546; sheep and garden 
shears wo £778 from £1961 ; wwist drills to £608 trum £89/. On 
the uther hand, iucreases a:e shown in electro-pilate and silver to 
£1450 from £169; die blanks to £162 from £27; grindstones tu 
£752 from £560; saw blanks to £165 and scrap 1rou to £704 from 
nil; umbrella rivs wo £620 from £352; wheels and axles to £916 
from £255 ; wire-drawers’ plates to £294 from £51; and miscel- 
laneous to £282 from £24. 


Cutlery Exports. 


During September rather more was done with foreign 
markets 1n cutlery ware, the value, £66,547, comparing with 
£63,157 for September of last year. For the nine months the 
value is £567,652, compared with £518,461 for the corresponding 
period of 1906, ‘Lhe principal increases on the month were shown 
by Australia, New Zealand, and Canada, Better business was also 
done with Russia, Norway, Germany, Netherlands, France, Spain, 
and Canaries, aud Chili. Decreases took place with Sweden, 
Belgium, United States, Cuba, Brazil, Argentine Republic, British 
South Africa, and British East Indies. 


The Lighter Trades. 


The cutlery, silver, and electro-plate manufacturers are 
somewhat better employed, and further improvement iz looked for 
on account of requirements for Christmas and New Year. In 
general goods required for agricultural parposes makers report a 
good season, more especialiy for machine knives, scythes, and 
vther hand tovls for uarvest work. In steel parts and castings 
there has also been more doing on engineering account, and the 
call is well maintained. It is a long time since the file manufac- 
turers were so busy, both in the home and distant markets. 
Joiners’ tools are not in very active request for the home districts, 
but the colonial requirements keep several houses well employed. 
In the plate trade several exceptionally good orders have been 
received for ship and hotel equipment. 


The New Australian Tariff. 


At a meeting of the Council of the Sheffield Chamber of 
Commerce on the 7th inst., the new Brazilian, New Zealand, and 
Australian tariffs were al! referred to the ‘lariff Committee for 
consideration. With regard to the Australian tariff, it was pointed 
out that, although it was in force, it had not yet received the sanc- 
tion of the Australian Parliament, and was therefore open to 
alteration. 1t was decided to make representations to the proper 
quarter, advocating that a simple declaration on the back of the 
invoice should be regarded as sufficient evidence for the purpose of 
obtaining the benetit of the British preference, without the 
exporter being required to make a statutory declaration or to 
obtain a certincate from a Chamber of Commerce. 

The Cutlers’ Company. 

On the 3rd inst., Mr, Henry Hall Bedford, chairman of 
Messrs. John Bedford and Sons, manufacturers of steel, tiles, &c., 
Lion Works, Sheffield, was duly installed, with the accustomed 
ancient ceremony, Master Catler of Sheffield, in succession to Mr. 
W. F. Osborn; Clyde Steel Works. ‘Ihe newly installed Master 
Cutler, in returning thanks, referred to the work of the company 
in the interests of the trading community of Sheffield. They had 
been carefully watching the fraudulent use of the good name of 
the city by foreign makers of steel, cutlery, and files. It was only 
because of the want of funds that more progress had not been 
made in collecting evidence and taking action to stop this piracy 
of the reputation which Sheffield-made goods had acquired. 
However, ne was glad tosay that the Board of Trade had now 
promised to prosecute in any well-authenticated case of fraud 
which might be brought before them. This was a most important 
step in advance, on which the Cutlers’ Company was to be congratu- 
lated, and which would do much to stop the evil complained of, 
and be of consequent advantage to the trade of the city. The 
Master Catler went on to say that the question of the marking of 
foreign-made goods imported into this country had been most 
caretully considered, and the Cutlers’ Company had finally 
recommended that such goods be marked “ not British,” or ‘‘ not 
british made,” rather than ‘‘ imported,” or ‘‘foreign made,” as 
suggested in the Biil lately before Parliament, or that the maker’s 
name and place of origin should be compulsory, as suggested by 
the Federated ‘rade Society. The company thought its 
suggestion would prevent adverusing the place of origin, and would 
provect British manufactures, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Trade Position. 

AFTER a longer experience of improving trade than usual, 
it becomes somewhat plain that, so far as this district is concerned, 
the crest of the wave of prosperity has not only been reached, but 
business is moving down the other side. This is apparent when 
the closing of shipyards and steel works has to be reported, and 
slackness of operations at others is becoming common. Vacant 
berths are numerous at the shipyards, and on the Wear two of the 
leading yards have beenclosed, A hard winter in the shipbuilding 
industry, and also with those who have to supply materials to the 
builders, appears to be certain, for there is nothing to justify the 
expectation of an early revival. Trade has fallen off in most 
branches of the finished iron and steel industries, and particularly 
so at the plate and angle works, this latter being due to the dulness 
that has overspread the shipbuilding trade. The Cleveland pig 
iron trade is tie only one which shows activity, and that 
is only so far as regards the ordinary Cleveland iron, for 
the hematite pig iron branch is becoming affected by de- 
pression, as might be expected, seeing that much of the 
hematite made in this district is used by those producing 
materials for shipbuilding. The blowing out of hematite furnaces 
in the West Coast indicates a declining condition of business in 
hematite. But the trade in ordinary Uleveland pig iron has not 
yet to complain of any actnal depression, The requirements of 
consumers are still in excess of the production, and makers find 
themselves unable to supply all the iron that is needed, with the 
result that there will have to be heavy withdrawals from the stock 
in the public store. 1t appears rather anomalous to find trade in 
finished materials falling off at the same time that the demand for 





pig iron is more than maintained. But that is the case at present. 
‘The prospects, however, are very uncertain, and buyersin thepresent 
circumstances refuse to purchase heavily for forward delivery, pre- 
ferring to wait until they can estimate the future course of trade 
more clearly. They do not fear that waiting will involve them in 
having to pay higher prices ; that they think is very unlikely; and 
it is more probable that cheaper materials will be obtainable. 
There is, it must be acknowledged, a general lack of confidence, 
which is manifested, among other things, by the rapid fall in the 
market price of the shares of many companies engaged in the iron 
and allied industries. The extraordinary figures shown by the 
Board of Trade returns and other statistical figures have no 
influence in staying the downward movement, for itis held that 
these relate to trade that is past, and afford no criterion of what 
it is going to be. 


Cleveland Iron. 

The situation in the Cleveland pig iron trade is still fairly 
satisfactory, though the demand from abrvad is not so pressing as 
it was ; but nevertheless deliveries are still excellent, and to make 
up for a slackening in exports a larger inland demand has sprang 
up, especially from the Midlands, which keeps the requirements in 
excess of the produc.ion, and Connal’s have to supply what the 
makers cannot. There is a feature, however, whicn 1s somewhat 
unfavourable a3 indicating what view the speculators in Cleveland 
warrants take uf the future. It is that the three months’ price for 
these C.eveland warrants has been 2s. 6d. to 3s. per ton below that 
which rules for prompt. Something will, however, have to be done 
in the way of reaucing the cost of production, for it is stated that 
any ironmaster who has to give the present rates for materials, 
particularly coke, cannot produce Cleveland pig iron at a profit at 
the existing selling price. Some easing in the price of coke may 
be looked tor, as uhe rush from abroad for Durham coke has some- 
what subsided, and the blowing out of Cumberland furnaces will 
lessen the consumption of Darham coke also. but cheaper Cleve- 
land ironstone cau hardly be expected seeing how scarce it has 
bedome. The prices of Cleveland pig iron at date of writing are :— 
Ne. 1, 61s.; Nu. 3, 55s.; No. 4 foundry, 54s. 6d.; No. 4 forge, 54s. ; 
mottled and white, 53s. 6d. per ton 1.0.b.; and all qualities are 
scarce except No. 3. Even that is scarce with makers, 


Hematite Iron. 

The slackening of business in the steel trade is detrimen- 
tally affecting the demand for hematite iron, and the outlook is 
not favourabie. Thus consumers are holding off in the expectation 
of some relief from what may be considered high prices, and which 
certainly are when compared with the figures for ordinary Cleve- 
land iron, The consumption will be lessened by the reduced 
operations at the plate mills, and quotations may be expected to 
be still easier. ‘hey have dropped 6d. this week. For mixed 
numbers East Coast hematite pig iron 77s. 6d, per ton is the quota- 
tion, but it is practically nominal. Rubio ore is down to 19s. 6d. 
per ton, c.i.f. ‘lees, and Swedish ore has likewise been reduced in 
price. 


Stock of Pig Iron. 

The present production of Cleveland pig iron is still short 
of the requirements, and this necessitates the withdrawal of con- 
siderable quantities from Connal’s public store. The reduction 
last month was 36,258 tons, making a decrease of 128,795 tons in 
the third quarter of the year, and of nearly 389,000 tons since the 
beginning uf the year. At the end of September the total stuck of 
Cleveland iron in Connal’s was 149,963 tons, a year ago it, was 
598,955 tons, and in March, 1905, over 750,000 tous. This month 
the withdrawals are very heavy, the decrease reported up to 
Weduesuay being 18,967 tons, the stock having declined to 
130,996 tons. 


Cleveland Miners’ Wages. 

The ironstone miners of Cleveland instructed their 
executive to app'y for a substantial advance of wages, but when 
the representatives met the employers on Monday last at Middles- 
brough, they were informed that the best the employers could do 
was to leave wages unchanged for the next three months at the 
figures that have been ruling for the last six months. They were 
not prepared to enter into a six months’ agreement on the same 
terms, as they said it was quite impossible to forecast the state of things 
so far ahead. The condition uf trade, they stated, was not now 
what it had been, and the state of unsettledness generally which 
existed in the industrial world was such as to have a most detri- 
mental effect upon business, The miners are this week taking a 
vote of the whole of the members of the Association as to whether 
there shall be a general strike to coerce non-members to join the 
organisation. 


Average Price Cleveland Iron. 

The accountants have reported after an examination of 
the ironmasters’ books that the average price realised by the 
producers for the No, 3 Cleveland pig iron delivered during the 
third quarter of the year was 57s. 3d. per ton, or 8-55d. more 
than in the second quarter. This is the highest figure that has been 
reported since 1900, and it is 3s. 10}d. per ton more than the rate 
announced at the commencement or the year. The average quoted 
price of No. 3 Cleveland pig iron in the third quarter was 
56s. 112d. per ton, and while the average realised price in that 
quarter improved 84d. per ton, the average quoted rate declined 
ls. 5d. In accordance with the sliding scale, the wages of blast 
furnacemen for this quarter will be raised 1 per cent., making 84 
per cent. advance forthe year. Railway rates for the carriage >t 
ironmaking materials will also be advanced 1 per cent., making 7 
per cent. advance this year. 


The Abolition of Sunday Work. 

The Mayor of Middlesbrough and others are interesting 
themselves about the abolition or reduction of Sunday labour at 
the works, and a meeting is to be held in Middlesbrough Town 
Hall on the 28th inst. on the subject. Finished iron and steel 
manufacturers have intimated to the Mayor that no work is car- 
ried on at their establishments except to carry out repairs. If 
that were not doneon that day Monday would te an idle day for 
the general body of workmen. As douole time has to be paid on 
Sundays as little labour as possible is engaged. The Cleveland 
ironmasters years ago, when a similar agitation was in progress, 
tried the experiment of weekly stoppages of the furnaces, but it 
was altogether a failure, and had to be abandoned. The furnaces 
became ** gobbed,” and there was great difficulty for days in work- 
ing them. It may be stated that the ironmasters on Sundays only 
employ one-third the number of men who are engaged in the 
week-days. 


Shipments of Pig Iron. 

The exports of pig icon this month are extraordinari/y 
brisk, and shippers are rushing the iron away~as quickly as pos- 
sible before une close of the shipping season. The quantity 
shipped up to 9th was 47,047 tons, against 28,783 tons last montu, 
35,331 tons in October, 1906, and 27,159 tons in July, 1905. 


Shipbuilding. 

Orders for new vessels are conspicuous by their abserce, 
and work at the yards is declining rapidly, so tnat it is alms; 
certain there will be a very dull winter. In tte district gene- 
rally there are many vacant building berths. The conditions are 
against an improvement in this branch of industry, and the ship- 
ping trade will be even less satisfactory after the closing of the 
Baltic. . The voting of the Boilermakers’ and Shipbuilders’ Sociéty 
on the question of ratifying the Eainburgh agreement resulted &s 
follows :—For ratifying, 11,109 ; against, 7553; majority, 3556. 
A lock-out was ihus avoided, ‘The Engineering Employers’ 
Federation have, it is reported, come to an agreement with the 
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Animes Society of Engineers, and the latter have withdrawn 
their demand for 1s. per week advance, while the employers have 
consented to raise the wages standard in certain cases. 


Coal and Coke, 


signs of weakness are reported in some localities where an easier 
tendency has been manifested; . The past. week’s shipments from 
Scottish ports showed a decrease of 16,000 tons compared with the 
preceeding week, but they were still 32,500 tons larger than in the 
corresponding week of 1906. Prices are generally quoted without 

hange, but it is reported that concessions of 3d. to 6d. per ton 





The ‘‘boom” in the coal trade is less p d—in fact, 
the extraordinary demand on export account is quietening down 
consumers —_— apparently bought as largely ahead as they 
consider advisable, especially when such high prices are asked. 
That the colliery owners have this year done exceedingly well is 
seen in the fact that on Saturday the wages of the Northumber- 
jand miners were advanced 8} per cent., making 23} per cent. rise 
this year. The prices of coal are somewhat easier, best steam 
being now at 15s, 6d; small steam at 10s.; best gas at lis; 
bunkers at 13s. to 14s.; and coking coal at 13s. 6d. Bunkers have 
been sold for delivery over next year at 13s. 6d. f.o.b. for best, and 
123. 9d. for seconds, Coke is likely to decline in price, since less is 
called for from abroad, and the blowing out of furnaces on the 
West Coast will reduce the consumption. . Ironmasters have 
bonght furnace coke this week at 21s. 6d. per ton delivered equal 
to Middlesbrough, but 22s, is the regular quotation. 








NOTES FROM SCOTLAND. 


(from our own Correspondent.) 
The General Trade Outlook. 


THE prospects of trade may be regarded as ‘moderately 
encouraging. In most departments there is a fair amount of 
business being dove, manufacturers having cufficient employment for 
the present, but there is less certainty as to the future. A number 
of heavy contracts, involving large quantities of iron and steel, are 
known to have been placed, and these are bound to furnish stead 
work to the branches of trade in which they have been ewan 4 
It is probably among the smaller and miscellaneous industries that 
the greatest uncertainty prevails as to business prospects. That a 
lock-out has been ave in the shipbuilding and boiler-making 
trade is matter for satisfaction ; but we are still threatened with 
trouble in connection with the railways, although it is hoped that 
a general strike of railway workers in Scotland may be averted. 
Dearness of coal is telling severely in all departments, and so 
augmenting the cost of production as to keep back contracts that 
otherwise might be available. On the other hand, the easier 
tendency of iron and steel prices, indueed largely by foreign com- 
petition, may be an incentive to the placing of orders. 


The Warrant Market. 

A comparatively small amount of business is being done 
in pig iron warrants, but owing to the restricted supply of warrants 
the market has shown a good deal of sensitiveness, and quickly 
responded to any considerable demand. There has been some 
talk on ‘Change of speculators being responsible for depression in 
prices, but, while there may be some truth in the allegation, it is 
pointed out that the great decrease in stocks of iron in the 
warrant stores has been steadily curtailing the speculative element 
in the market. Business has been done in Cleveland warrants 
from 55s. 6d. to 55s. 11d. cash, at 54s. 104d. to 54s. 6d. one month. 
and 53s. 6d. to 53s, 3d. for delivery in three months. Cumberland 
hematite warrants have been quoted 74s. 3d. to 73s. 9d., and 
standard foundry pig iron 54s. 104d. to 54s. 6d. per ton. 


Demand for Seotch Makers’ Iron. 


There has been very little demand for Scotch pig iron for 
America, Considerable shipments are still taking place to Canada, 
and the current demand for foundry qualities both for England 
and abroad is reported to be well maintained. The better 
qualities of No. 1 Scotch pig iron, being scarce, are maintaining 
their prices at a relatively higher level than other brands. Some 
attention has been directed to the blowing out of several furnaces, 
and various reasons have been assigned ; but it is weli understood 
that the long period during which the furnaces have been steadily 
kept in operation has rendered repairs in some cases indispensable. 
There are now 87 furnaces in blast in Scotland, compared with 90 
at this time last year, and of the total, 43 are making hematite, 38 
ordinary, and 6 basic iron. The stock of pig iron in Glasgow 
warrant stores now amounts to only 1570 tons, and is so small that 
it may be said to have practically ceased to have much influence 
on the market. 


Prices of Scotch Pig Iron. 
Since Jast report the prices of Scotch makers’ iron have in 
a number of instances been reduced 64. to Is. per ton. G.M.B, 
No. 1 is quoted at Glasgow, 67s. 6 .; No. 3, 64s. 6d.; Govan and 
Monkland, Nos. 1, 68s. ; Nos. 3, 64s. 6d. ; Carnbroe, No. 1, -69s. ; 
No. 3, 65s.; Clyde, No. 1, 72s. 6d.; No 3, 67s. 6d.; Gartsherrie, 
No, 1, 73s. ; No. 3, 68s.; Calder, No. 1, 74s.; No. 3, 69s ; Summer- 
lee, No. 1, 76s. 6d.; No. 3, 69s.; Langloan, No. 1, 78s.; No. 3, 
74s.; Coltness, No. 1, 90s.; No. 3, 73s.; Glengarnock, at Ardrossan, 
No. 1, 73s,; No. 3, 68s.; Eglinton, at Ardrossan or Troon, No. 1, 
.; No. 3, 65s.; Dalmellington, at Ayr, No. 1, 70s.; No. 3, 65s.; 
Shotts, at Leith, No. 1, 73s.; No. 3, 69s.; Carron, at Grangemouth, 
No. 1, 788.3 No. 3, 70s. per ton. 


Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week were small, being 5339 tons, against 6504 in the correspond- 
ing week. To Canada, 1135 tons were despatched , South America, 
358 ; United States, 50; India, 385; Germany, 372; Holland, 
165; Australia, 162; France, 10; Belgium, 40; Spain and 
Portagal, 200; other countries, 425; the coastwise shipments 
being 2037, against 2738 in the corresponding-week. -The arrivals 
of Cleveland pig iron at G emouth were 10,295 tons, being 
5345 more than in the corresponding week of last year. 


Hematite Iron and Steel. 

The prospects of the hematite trade are, on the whole, 
fairly encuuzaging, although it might be a mistake to expect the 
consumption to continue on so extensive a scale as that to which 
we have lately been accustomed. The production of hematite pig 
iron in Scotland at t, however, is comparatively large, 
amounting to from 13,000 to 15,000 tons per week.- Prices have 
been receding somewhat, in sympathy with the condition of the 
market, but the decline has been smaller than in the case of other 
kinds ofiron. Merchants quote for Scotch hematite 78s. 6d., for 
delivery at the West of Scotland steel works. _In the steel trade 
there are complaints of a scarcity of specifications, and it is also 
alleged that merchants are contracting with shipbuilders at prices 
considerably below those now quoted by the steel makers. At the 
same time, it is stated that not a few of the makers have good 
orders on their books, The current demand for manufactured steel 
is quiet. 


The Finished Iron Trade. 

The makers of finished iron in the West of Scotland have 
generally good employment, but as regards the future they are 
called to contend with very severe competition from abroad. 
Not merely are foreign makers competing for trade abroad, but 
they are making a remarkably decided and active endeavour to 
get a hold upon our home trade, by quoting prices very consider- 
ably below those of our makers. Some doubts have been expressed 
as to the quality of the material offered ; but as to the general 
effect of the competition on the trade, it has undoubtedly caused 
a good deal of surprise as well as of anxiety to the home makers, 
who have to contend with high wages and dear fuel. 


The Coal Trade. 
There is a large volume of business in the coal trade, and 





have in some instances been made for future delivery. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
September Coal Trade. 

THE returns of the coal trade in September from the 
Welsh ports have just been issued, and, with thé exception of 
those from Llanelly, are satisfactory, as compared with those for 
September, 1906. Cardiff sent 1,384.528 tons, instead of 
1,220,174 ; Newport 323.219, instead of 294,229 tons; Swansea 
215,156, instead of 204,185 ; Port Talbot 73,217, instead of 57,715 ; 
Llanelly 14,524, instead of 24,894; and Neath 9267, instead of 
7916 


State of the Coal Trade at Cardiff. 
A fair amount of trade continues, though some degree of 
easiness of prices prevails, and as a result of a fall in Scotch coal 
attempts have been made to force down prices in Cardiff, but not 
with success. Confident impressions remain that a firmer tone is 
to be expected. ‘‘ We shall be well into next year,” said a 
member on ‘Change before any appreciable alteration in price is 
seen. It is, however, but right, as giving the true character of 
the present state of the trade, to note that coalowners in some 
cases have relaxed prices for 1908 fully 1s. per ton less than what 
they asked some months ago. Cardiff received 600 tons coal from 
Glasgow this week. 


Latest Coal Prices. 

At Cardiff this week best steam was quoted at 19s. to 
20s.; and it was a matter of knowledge to some on ’Change that 
sales had been effected in a case or two for best Admiralty coals 
at 205.; seconds are at 183. to 18s, 6d.; ordinary large steam, 17s. 
to 18s.; ordinary drys, 17s. 3d. to 18s. Best Monmouthsbire 
black vein, 17s. 6d. to 18s.; Western Valleys, 17s. to 178. 6d.; 
Eastern Valleys, 15s. 6d. to 16s. 3d.; best house coal, 2ls. 6d. 
to 22s.; seconds, 19s. to 20s.; No. 3 Rhondda, 20s. 6d. to 21s.; 
through, 16s, 9d. to 17s.; No. 3 smalls, 13s. 9d. to I4s.; No. 2 
Rhondda, 15s. to 15s. 6d.; through, 123, 9d. to 13s.; No. 2 
smalls, 9s. 6d. to 103; best washed nuts, 15s. 6d. to 15s. 9d.; 
seconds, 14s. 6d. to 15s.; peas, 13s. 6d. to I4s.; seconds, 13s, to 
13s. 6d.; best small steam coal, 103. 9d. to lls. 3d.; other kinds 
of small, 8s. 6d. to 10s. 6d. Patent fuel, 18s. 6d. to 19s. Coke: 
furnace, 2ls. to 22s.; ordinary foundry, 223. 6d. to 24s. 6d.; 
special, 26s. to 31s. 


Pitwood. 

This still maintains a firm tone. A little has been coming 
in from France and Spain, and Irish cargoes have increased from 
Waterford, Dungarvan, and Kenmare. Latest prices :—35s. to 
37s. 6d., Cardiff. Newport quotes up to 35s. 


Anthracite. 

At Swansea there has been a similar falling in price to 
that which has occurred at Cardiff, large anthracite being about 
6d. per ton less for large malting. Machine-made qualities are 
firm, the better class in particular. Latest quotations were :— 
Best hand-pieked, 29s. to 30s.; seconds, 28s. to 29s,; Swansea 
Valley, big vein, 24s. 6d. to 26s. 6d ; red vein, 19s. 6d. to 20s. 6d. 
Machine-made coals: Cobbles, 27s. to 28s.; nuts, 28s. 6d. to 30s.; 
peas, 14s. to 16s.; rabbly culm, 10s. to 103. 6d.; duff, 6s. to 6s. 6d. 
Other quotations :—Best steam, 19s, 9d. to 20s. 3d.; seconds, 
17s. 9d. to 18s, 3d.; ordinary large bunker, 14s. 9d. to 15s. 3d.; 
No. 3 Rhondda, 20s. 9d. to Zls. 3d. Patent fuel, 15s. to 19s. 


The Royal Commission on Mining. 

At the Southport Conference of the Miners’ Federation, 
which was attended by Mabon and other representatives from 
Wales, the President referred to the appointment of the Royal 
Commission and other subjects of general interest. In particular, 
he said that it would be a great pity if the payment of compen- 
sation led to recklessness in the conduct of great companies. The 
Government had given them an Eight Hours’ Bill, which, while it 
did not meet their views, offered the basis of a settlement The 
bank-to-bank princip'e was admitted. They would be no parties 
to the working of overtime on certain days, or to the clause which 
gave power for the suspension of the Act in war or other emer- 
gency. e@ miners were sufficiently patriotic to do what was 
right. The Welsh members suppor the movement for the 
recognition of the railwaymen’s demand. With regard to the 
inflation of coal prices, the view of the meeting was that it was 
not due to the wages of the miner, and that if necessary they 
would fight out the question before their Conciliation Board. 


Coal Business for Next Year. 

It was announced this week on Change, Cardiff, that 
among the applicants for coal in the new year are the Paris, Lyons, 
and Mediterranean Railway authorities. Their requirements are 
80,000 tons large coal, 40,000 tons small, and 36,000 tons patent 
fuel. Also the Egyptian State Railways will require for the first 
nine months of the year 310,000 metric tons. As no acceptances 
have been announeed, no idea of prices can yet be given. 


The North Walian Collieries. 

There is hopeful news in North Wales that the long- 
pending dispute will come toan end. Notices have been withdrawn, 
so that a peaceful arrangement is tolerably certain. 


Iron and Steel. 

The long-rumoured dumping of American and German 
steel began this week, 2400 tons coming from New York, 1928 tons 
from Antwerp ; all sent to Newport. In addition, 2000 tons steel 
bars have come to Newport from Bilbao consigned to Mardey and 
Co., 1010 tons pig iron from Grimsby, and 630 tons pig from 
Middlesbrough, with a quantity of scrap steel. Some degree of 
quietness prevails in the iron and steel trade, though the make of 
heavy rails for home and colonial service continues, and at Dowlais, 
where the average output has not been so well maintained, steel 
sleepers are in demand, and at the mills a quantity of small 
‘*goods” are being turned out. Ebbw Vale has been importing 
iron ore from Herrang as well as Bilbao, and Blaenavon from 
Nicolaieff. Cyfarthfa is moderately active. In a visit lately to 
Dowlais I noted evidence of the greatextensions and impryvements 
rogressing. In the neighbourhood, but not officially confirmed, 
it was intimated that several furnaces of the advanced type are to 
be , and two are progressing; and a large expenditure 
sanctioned gives evidence of a satisfactorv outlook of trade. Pig 
iron make continues vigorously conducted at Swansea, and blast 
furnaces generally are being briskly worked. On ’Change, Swansea, 
this week the following quotations ruled : —Pig iron, hematite, 
mixed numbers, 72s. 9d, instead of 75s. 44d.; Middlesbrough 
55s. 6d. instead of 54s. 4d.; Scotch, 64s.3d. instead of 64s.; Welsh 
hematites, 82s to 83s. instead of 82s. 6d. to 833. 6d. Heavy rails 
unchanged. Steel bars unchanged :—Siemens, £6; Bessemer, 
£5 16s. to £5 17s. 6d. Iron ore:—Rubio, 18s. 6d. to 18s. 9d.; 
Almeria, 18s. 3d. to 18s. 6d.; slightly lower prices than last week, 
Newport and Cardiff. 


Tin-plate. 
The Harbour returns show a satisfactory state of business 


44,508 boxes were despatched, while nearly double the number 
83,604 boxes, were received from works. This left stocks gt 
198,329 boxes... A fair demand ¢ontinues for tin-plate, and yuite 
a heavy run has set in for black sheets, chietly from Russia. |) 
some departments, such as the tin houses, there has been a little 
less doing. Quotations remain much about the same, ordinary tin. 

lates a trifle less. Latest prices; Bessemer primes, [.C. /0 
4, 112 sheets, 108 lb., 143, 3d.; wasters, 133. 10}d. Siemens sae, 
C.A. roofing sheets, £10 lds, to £11 perton; big sheets for 
galvanising, £11 ; finished black plates, £11 to £11 5s,; galvanised 
sheets, 24 gauge, £13 2s. 6d. Other quotations: Block tin, 
£152 103.; copper £64 ; lead, £21 7s. 6d.; spelter, £21, 12s. 6d; 
silver, 23, 6d. per oz, Copper trade fairly good. It is probable 
authorities consider that lower values may be quoted, but mukers 
are fairly satisfied with the pr ts. he lessened prices of raw 
material, such as tin bars, are telling on the situation, but makers 
are well booked for this year, and are confident that ample traJe is 
in store. 














AMERICAN NOTES. 
(From our own Correspondent.) 


New York, October 2u.J, 

PiG iron has, it is generally believed, reached a level of per. 
manency. This conclusion does not improve business, notwith. 
standing a goodly ber of cc s have less than enough 
material to see them through to the end of the year. Some 
furnace interests refused to make quotations this week on bacic, 
No reason appears on the surface. Two or three large users of 
basic have also declined to make purchases which were sched :!ed 
to be made this week. Everywhere there is a listless feeling 
apparent. Forge iron is also quiet, but some inquiries made at our 
larger offices indicate the probability of orders. Great activity 
— among agricultural iron and steel interests. Large orders 

ave just been placed for wire products, Agricultural steel is just 
now leading in activity all other kinds of steel products. Manu- 
facturers of farming implements and jobbers in all lines of wire 
products have rather suddenly appeared in the western markets, 
and their business is of large proportions. 

The sheet mills are not running quite as full. Prices on sheets 
have been shaded farther. The demand for fabricated stee) shows 
a falling off, but it is regarded as temporary. This view is held 
because so much business is pending, especially in the western 
cities. Inquiries this week from Japan cover 5000 tons bridge 
material, One inquiry from Turkey is for 20,000 tons rails. The 
Panama Canal Commission wants twelve barges. The Boston and 
Maine Railroad has placed an order for 1000 steel cars. The New 
York Central has asked quotations on 15,000 cars, delivery to be 
spread over an unknown period, and the Baltimore and Ohio and 
the Harriman lines will probably close for 10 cars in a few 
days. This means long-continued activity of the steel plate mills, 

The copper market is still unsettled, Prices have sunk below 
15. American buyers are hesitating. Means of stimulating an 
artificial demand are being considered. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Messrs, STEWART BLACKER QUIN AND Co., of 16, Donegall- 
square South, Belfast, ask us to state that they have opened a 
branch at 25, Old Broad-street, Loudon, E.C., and an agency at 
52, Broadway, New York. 

Ruston, Proctor AND Co., Limited, have just obtained a gold 
medal for an oil engine at the Industrial and Agricultural Exbibi- 
tion, Surat, India, and a gold medal for suction gas plant at the 
Amsterdam Exhibition, 

THE Electric and Ordnance Accessories Company, Limited, has 
been awarded a gold medal by the New Zealand International 
Exhibition for its exhibit of Stellite telephones, telephone acce-- 
sories and general electrical manufactures. 

Mr. J. Eacies, A.R.C.Sc. (London), at present headmaster of 
the Science and Technological Department at the Darlington 
Technical College, has jast been appointed Principal of the Tech- 
nical and Art School and Director of Studies at Doncaster. There 
were 113 applicants. 

WE are informed that the Glacier Antifriction Metal Company, 

Limited, is removing its offices to the new buildings directly oppo- 
site its old offices, and on and after October 7th, 1907, the 
registered address of the company will be Grlacier Building, 112, 
Queen Victoria-street, London, E.C. 
Mr. Geo, A. Becks, Assoc, M. Inst. C.E., who for the last 
fourteen years has been associated with the Broadway Testing 
Works, has severed his connection with Mr. Stanger and opened 
offices at Nos. 4 and 5, Queen Anne’s-chambers, Westminster, 
where he continues to practise as a consulting and inspecting 
engineer, 











HAULBOWLINE DockyarD.—On the 3rd September the Lord- 
Lieutenant of Ireland cut the first sod in connection with the 
extension of Haulbowline Dockyard in Cork Harbour. The island 
of Haulbowline was purchased from Lord Inchquin in 1878, and a 
small naval yard was subsequently formed on it. The closed basin 
has an area of nine acres, and a depth of 33ft. . The largest battle- 
ships and cruisers can be accommodated in it, but the dry dock is 
only 426ft. in leagth on the blocks, although of ample depth and 
width, the gate opening being 94ft. in width, and the depth over 
sil! nearly 30ft. at high water of neap tides. The works now in 
progress include the lengthening of the dry dock to 600ft. The 
dock will then be capable of taking in the largest of his Majesty's 
ships. The work is estimated to cost £110,000, and to occupy 
three years. The extension of the dock will be a considerable 
advantage to the Navy, there being no other naval station in 
Ireland, and at the present time there is no dry dock in any part 
of that country in which battleships of the Dreadnought, and 
cruisers of the Invincible types can be placed, 

Contracts.—Gwynnes Limited have secured a contract for the 
large graving dock machinery for the Bombay Port Trust, This 
plant will be steam driven by cross-compound engines with water- 
tube boilers by Babcock and Wilcox,- Limited, with -all appur- 
tenances complete, The plant will consist of three sets of 
pumps, engines, &c., and has to deal with 8,500,000 gallons of 
water per hour.—Among the contracts recently received by the 
Haste Pump Company, Limited, of Openshaw, is one from the 
War-oftice for two further sets of surface-condensing plants, each 
capable of dealing with 27,000 lb. of steam per hour; one boiler 
feed pump for the Southwark Corporation Klectricity Works tv 
deliver 1000 gallons per hour, against 200 lb pressure; one set of 
three-throw Edwards’ air pamps for The Electrolytic Alkali 
Company, Limited, of Middlewich; and two large filters of 
the Wilson patent self-flusbing type to the order of Davis, 
Perrett and Co., Limited. — Walters and Co,, Ocean-cham- 
bers, Birmingham, have secured an order from the Malvern 
Urban District Coancil for the supply and erection of two 
water-jacketed air compressors, manufactured by Reavell and 
Co., Limited, of Ipswich, driven by two electric motors manu- 
factured by Rhodes, Motors Limited, of Doncaster, The 
plant is to be used for the purpose of sewage disposal.—An order 
has been placed with Messrs. Davidson and Co., Limited, of 
Belfast, fora ‘‘Sirocco” induced draught fan and engine tobeerected 
in the Warrington Electricity Works. The fan will measure 60in. 
in diameter, and jis to be capable of dealing with the prodacts of 
combustion of 11,500 lb, of coal per hour.—The Shanghai Harbour 
Board has ordered a second fire-float from Merryweather and Sons, 
Limited. The hull is being built at Shanghai, and the entire 
machinery for fitting up on board has just been shipped from 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 
The Rhenish-Westphalian Iron Market. 
Tuat trade in the iron and steel-producing districts is 
peginning to fa)] off cannot be denied, and though, for the present, 
employment is reported to be going on at most establish- 


ular 
es, producers, before long, will experience some difficulty in 
keeping their concerns fully occupied, for consumers are giving 


out but small orders, as a rule, buying only what is absolutely 
necessry. The tone of the iron market accordingly is rather 
weak. he Diisseldorf Pig tron Convention bas, according to the 
Cologne Gazette, fixed the prices for 1908 recently. For Rheinland- 
Westphalia, Hesse-Nassau, and for South Germany prices are to be 
the same as before, while for Berlin and Brandenburg the price 
for hematite has been fixed on M. 88 p.t., and for foundry No. 1 
on M. 85 p.t. For Hanover and Brunswick the prices for 1908 
have been fixed at M. 90 to 91 p.t. for hematite, and at M. 88 to 
89 p.t. for foundry pig No. 1. For Saxony M. 88 will be the 
ruling quotation for hematite, and M. 85 p.t. for foundry pig 
No. 1; for Thuringia and for the Saxon Principalities M. 90 p.t. 
will be quoted for hematite, and M. 86 p.t. for foundry pig No. 1, 
al! free place of consumption, The above quotations show a 
decrease of about M. 5 p.t. when compared with the prices hitherto 
quoted, Quotations for foundry pig Ne. 3 have not yet been 
fixed, nor bave those for the maritime countries, 8 :hleswig, 
Pomerania, and Mecklenburg, which will henceforth be provided 
by the Liibeck blast furnace works, which bas also joined the Con- 
vention. 


Rhenish-Westphalia. 


Rumours are afloat of a temporary stoppage being contem- 
plated by the Rhenish- Westphalian plate and sheet mills, because 
inland quotations are so low that they mean a loss of M. 5 and 
M. 10 p.t. to the mills, and for export sales a loss of M. 17 to 
M, 29 p.t. is often reported, while the prices for semi-finished 
steel remain firm. It is not at all likely that a measure like the 
above will come into force, but the present position of the plate 
mills is certainly most unfavourable, and. producers of plates and 
sheets are doing al] in their power to induce the Steel Convention 
to grant them the export boanty so often asked for by the ‘‘pure ” 
plate mills. The position of the iron foundries is comparatively 
satisfactory, though an abatement in activity can also bo notieal 
in this branch of industry, Cast iron tubes for waterworks are in 
specially strong request. 


The German Coal Market. 


Excellent accounts continue to be given of the coal trade 
over here. In Silesia, as well as in Rheinland.Westphalia, the 
pits, though working to their fullest capacities, cannot satisfy 
theie customers, and foreign imports have therefore been increas- 
ing lately. In Rheinland-Westphalia, Bohemian coal has been 
offered at M. 220 per 200 q. for steam coal, and M. 225 per 200 q. 
for nuts. The collieries, cokeries, and briquette works of the 
Ruhr district delivered by rail 267,513 wagons, 10 tons each, 
duriog the period from the lst to 15th of September, in twelve 
working days, as compared with 270,860 wagons, in thirteen work- 
ing days, during the same period last year. 


Firmness in Austria-Hungary. 


The iron and steel trade continues to show a good deal of 
animation in all the principal departments, and quotations are stiff. 
Only in the girder business a weak tendency is complained of, 
which is chieHy due to the languid trade in the building line. 
Coal for engine and house-fire purposes is in very strong request, 
and supplies are insufficient, causing the import in English coal to 
increase strongly. 


Unfavourable Accounts from Belgium. 


An irregular sort of trade is done in the various depart- 
ments of the Belgium iron industry, raw material showing much 
firmness, while quotations for most sorts of finished iron move 
steadily downwards, increasing the disproportion of prices for raw 
and manufactured iron, Bars are specially dull and neglected, 
and further reductions in prices are reported almost every week. 
Officially 145f., f.o.b. Antwerp, is quoted for export orders in iron 
bars, and for steel bars 150f. p.t. 1s quoted, but sales have been 
effected at even lower rates. Cirders, on the other hand, are firm 
at 148-75f. p.t. for export, and 167-50 p.t. forinland consumption, 
and buyers do not hesitate to pay these prices. Common plates 
in iron and steel realise 160f. to 165f, p.t. for export, and 182-50f. 
to 185f. p.t. for home consumption. In hardware only a limited 
hand-to-mouth sort of business is done, the decreasing tendency 
inducing consumers to hold back with their demand, because they 
expect to be able to purchase at lower rates later on. Business 
on the Belgian coal market is very active, house fuel meeting with 
uncommonly good request. Anthracite has been realising up to 
3of. p.t. ‘bough the iron trade has been decreasing, there is 
still a very strong demand experienced for all c of engine 
coal. Beriquettes are in rising request at firm quotations ; sales on 
home and on foreign account have been satisfactory of late. 


Quiet Trade in France. 


‘ There is no change perceptible in the condition of the 
French iron industry, the principal departments remaining well 
employed. Here and there a lack of fresh orders has been com- 
plained of, but the majority of the mills and factories report 
themselves in fair activity. In coal also a sound trade is being 
done ; consumption in house fuel is very heavy, and increasing 
from week to week, dealers and consumers fearing an advance in 
prices in the course of winter. 








NAVAL ENGINEER APPOINTMENTS. 

THE following appointments have been made at the Ad- 
miralty :— 

Engineer Captain.—J, M. C, Bennett, to the Victory, additional, 
for oil fuel coarse, 

Engineer Commanders.—T, W, Christian, leat, H. Humphreys, 
and K. Spence, lent, to the Victory, additional, for oil fuel course ; 
C. F. H. Tilbrook, to the Victory, additional, to assist in super- 
vision of machinery in torpedo boats and torpedo-boat destroyers. 

Engineer Lieutenants.—U. H. Starr, to the Victory, additional, 
lent, for oil fael course; H. M. Wall, to the Blenheim, additional, 
and H. W. F. Heneage, to the Mars, on completing ; P. D. Church, 
to the Vernon, additional, for torpedo store; C. P.. W. Bartlett, 
to the Commonwealth; A. D. Larg, to the Leander, for the 
Bittern; and F, C. R. Paton, to the Illustrious. 

Engineer Sub-Lieutenants.—J. F. Dodd, to the Lancaster; A. 
C, Wippell, to the Britannia; E. McK. Phillips, to the New 
Zealand ; C. S. Youle, to the Vengeance; J. W. Phillips, to the 
lmnumph ; C. H, Haly, to the Swiftsure; and L..D. Swectlove, to 
the Devonshire, all lent for training. 

The ne of KEngineer-Lieutenant G. M, Grays to the 
Formidable is cancelled, 





THE INCORPORATED ASSOCIATION OF MUNICIPAL’ AND CoUNTY 
ENGINEERS.—A Western District meeting will be held at ‘réign- 
mouth on Saturday, October 19th, 1907. At 10.15 a.m. members 
will assemible at. the Town Hall. A paper, “ Briéf “General 
Statistics, and Notes of Three Yoars’ Work at Teignmouth,” ‘by 
C.\", ‘Gettings, surveyor and water engineer, Teignmouth, will ‘be 
taken as read and diseussetl, ‘Various inspections have been ar- 
ranged for the afternoon, 





BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.I.Mech. Z. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W. 

The first date given is the date of application ; the 
the t+ mae ts the date of the advertisement of the aeceptance of the complete 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 














STEAM ENGINES AND BOILERS. 


19,501. August 31st, 1906.—IMPROVEMENTS RELATING TO STEAM 
GENERATORS, Claude A. Bettington, 11, Charles-street, St. 
James's, London, W. 

This invention relates to boilers for generating steam ordinarily 
under pressure, preferably from water distributed in small spaces 
connected with each other and with the steam space, which may 
be constructed of detachable parts and in sections. The main 
feature of the boiler is in the arrangement of battle walls and steam 
and water chambers, wh ch form a ti hamber closed at 
the upper end, the tubes and baftie walls being disposed in such a 
manner that the products of combustion are caused to 
radially outwards and upwards. There are thirteen figures. 
Fig. 1 is an elevation with feed-water economiser and air heater, 
partly in vertical section, with a combusti bamb itable for 
solid lump fuel for pulverulent or liquid fuels, but it is shown as 
fitted for powdered fuel. A is a continuous steam and water drum, 
and « are spring bends joining the parts of the drum. B! are 
water tubes connected at the bottom with the feed-water system 
and at the top with water tubes B’ and also through downcomers 
) with the steam and water drum A, and at the bottom with steam- 
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ing water tubes B*, and at the top with collecting pipes and a 
receiving pipe and through them with the steam and water drum 
A. Cis the central combustion chamber. E is a jwall or column 
of refractory material. E! are batile plates. F is the fuel flue 
heading from the pulveriser and blower into the combustion cham- 
ber at the bottom. F! isa trap with a slide f and a hand hole /!. 

G is a combined fuel pulveriser and blower, H! H? H* H+ H® H®are 

headers. Iisa receiving pipe. K and K are collecting pipes. M 

are feed-water pipes. M! is the feed-water inlet. N are channel 

iron supports. O and O are blow-off pipes and equalisers. P and 

P are outgoing flues for the escaping gases. R is the steam outlet. 

S is the encircling airspace. S! isa hot-air tube leading there- 

from toward the blower. S*a flue gas inlet. S*isa gas or fuel 

inlet. It is claimed that this boiler utilises all the radiant head 
from the combining elements or from the standing incandescent 
parts, a high percentage of the heat tending to escape by convec- 
tion and the heat tending to escape by conduction.—September 

11th, 1907. 

4022. February 18th, 1907.—IMPROVEMENTS IN BOILER TUBE 
CLEANERS, Robert O. Hodge, 594, Hast Feriy-street, Buffalo, 
New York, U.S.A. 

This invention relates to that class of boiler tube cleaners or flue 
blowers which are adapted to deliver a jet of steam from the com- 
bustion chamber into the rear ends of the tubes or flues and drive 
the soot forwardly through these tubes and out through the 
chimney. There are seven figures. Fig. 1 is a fragmentary verti- 
cal section of the rear end of a marine boiler fitted with the 
improved tube cleaner or flue blower. The construction shown is 
a marine boiler having a smoke-box or combustion chamber A 
within the rear part of the shell B and furnace C connected with 
the lower end of the bustion ch , and tiues D connected 
with the upper part of the inuer wall a of the chamber in the 
usual manner of this type of boiler. A horizontal thimble, nipple, 
or short section of tubing E is extended across the water space 
between the rear walls +, a! of the shell and the combustion 
chamber, and secured in openings in these walls by upsetting the 
ends of the thimble. A single thimble of this kind is placed 
opposite the centre of the flue area in a small boiler, but if the 
boiler is of very large capacity and hasa correspondingly larger flue 
area, two or more of such thimbles are employed. The body of 
the cleaner consists of two telescopic sections F, F!, which are 
adapted to slide one upon the other for extending the same into 
the combustion chamber, when in use The outer or rear section 
F! is arranged within the onter part of the thimble, and rigidly 
secured in place by means of bolts_/ conuecting laterally-projecti 
lugs /! with the rear wall of the boiler shell. Steam is conduc 
into the rear end of the outer body section by means of a pipe G 
connecting with a laterally-projecting nipple gy at the rear end, the 
steam supply being controlled by a valveg! in the pipe. The inner 
or front section F of the body is movable axially or lengthwise into 
and out of the outer section. The inward orforward movement of 
this inner section is limited by means of an enlargement or external 





“shoulder formed at the outer end thereof and engaging with an 


internal shoulder at the inner end of the rear body section. Iisa 
steam Gelivery or discharge nozzle arranged at the inner end ‘and 
‘adapted to deliver a jet of steam successively into the rear ends of 
the tlues of the boiler. The nozzte consists ofa rear intet portion 
and a delivery portion. ‘Upon rotating the front body section, 
while the outlet of the nozzle mounted thereon projects laterally 


at the test angle relatively to the axis of the front body sec- 
tion, the steam issuing therefrom will be delivered in a circular 
path successively into the outermost flues of the flue area. Upon 


turning the nozzle in the front body section so that the outlet of 


Ne 





Fig.l. 


the same is parallel with, and substantially in axial aligament 
with, the front body section, the steam issuing from the nozzle will 
be directed into the flues at the centre of the flue area.—September 
11¢h, 1907. 


6420. March 16th, 1907.—ImPROVEMENTS IN MARINE QUADRUPLE 
Expansion Steam ENGINES, John Kraft, Jemeppe-sur-Meuse, 
Belgium. 

In the navigation of steamships fitted with side paddle-wheels, 
especially in rivers presenting sharp curves, it is desirable to be 
able to work the paddle-wheels independently either ahead or 
astern, or to arrest one whilst the other rotates in either direction, 
and in addition to be able to work both wheels together in either 
direction. This reyuires an independent motor for each wheel, 
and in order that each wheel may be manceuvred promptly each of 
the motors must have at least two cylinders with cranks at right 
angles, It istherefore necessary to have a four-cylinder engine. 

This problem has already been solved by actuating each wheel by 

a compound engine. and by disposing a clutch coupling between 

the shafts of the two wheels. This invention has for its object 

another solution giving a more economical engine, and one based 
upon the employment of a quadruple-expansion engine. The 
drawing diagrammatically illustrates this invention. The quad- 
ruple-expansion engine employed is divided into two groups, 
which may be termed the high-pressure group and the low-pres- 
sure group r tively, the high-pressure group, for instance, 
comprising two cylinders I. II., and the low-pressure group two 
cylinders III. IV. Each group directly operates one paddle-wheel, 
the two shafts of which wheels may be united when required by a 
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clutch coupling A. When the two wheels are to work together in 
the same direction, the coupling A is clutched, and the entire 
engine works as a quadruple-expansion engine. In order to 
enable the two wheels to work independently of one another, the 
following arrangement is adopted :—Between the two adjacent 
cylinders II. III. of the two groups—that is to say, between the 
two groups of cylinders—an intermediate reservoir or receiver B is 
provided. In this receiver an approximately constant pressure is 
maintained, viz., the } ressure which occurs therein, when all the 
cylinders work together in the same direction, and the entire 
engine works as a quadruple-expansion engine. The constant 
pressure in the receiver B is maintained by connecting it with the 
steam main T or boiler by a by-pass pipe fitted with a reducing 
valve C, and by connecting it to the cond J b 





E, or atime ph Vv 
a pipe fitted with an escape valve D, loaded to permit escape of 
steam. at a predetermined pressure. The d E is.ind 

dent and may bea surface condenser. Thus, if the pressure in the 
receiver B falls below a predetermined degree, the reducing valve 
C will admit sufficient steam to raise the pressure to the required 
degree, whereas, if the pressure in the receiver B rises above a 
predetermined degree, the loaded escape valve D will allow the 
excess steain to pass to the condenser EK or to the atmosphere, 2s 
the case may be. Asa further precaution a safety valve F may be 
fitted to the receiver B, this valve F being loaded for a pressure a 
little above that required to open the escape valve D, which com- 
municates with the condenser K, the safety valve F exhausting to 
the atmosphere. All the valves referred to operate automatically. 
—September 11th, 1907. 








INTERNAL COMBUSTION ENGINES. 


19,806. September 5th, 1906.—IMPROVEMENTS IN VAPORISERS, 
FoR USE with EXPLOSIVE VAPOUR~ENGINES AND THE LIKE, 
Rupert J. Isaacson, Great Wilson-street, Leeds. 

This invention relates to vaporisers for use with explosive vapour 
engines, and has for its object improvements therein, whereby oils, 
such -2s paraffin, can. be -rapitly vaporised, and whereby sach 
engines can be run at Tittle cost. It also comprises means whereby 





the inlet nozzle for supplying oil to be vaporised, which is liable to 
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become clogged or stopped up, can be readily cleaned whilst the 
engine is running. There are four figures. Fig. 2 is a sectional 
elevation. Within the casing 1 of the exhaust box there is fitted 
an S-shaped channel 3, made integral with the exhaust box, an 
enclosed space 4 being formed between the pipe 3 and the inside 
of the casing 1. The inlet orifice 5 of the pipe 3 is formed in one 
side 6 of the casing 1, the outlet end 7 being formed in one end 
and being connected with the admission valve chamber of the 
eagine in connection with which the vaporiser is fitted. Through 
the side of the casing 1, opposite the inlet orifice 5, and communi- 
cating with the outlet end 7 of the S-pipe 3, is formed a port 8 for 
the admission of a certain amount of extra air when necessary, and 
a lid 10 is fitted, so that, when such extra air is not required, the 
port 8can be closed. In the end 11 of the box 1 of the S-pipe 3, 
and communicating with this pipe, is formed an orifice 12 of suffi- 
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cient size for drawing off, when the engine is stopped, any un- 
vaporised oil which may be lodged in the pipe. Through the end 
13 of the casing 1 there is formed a port which communicates with 
the exhaust port of the engine and with the space 4 surrounding 
the pipe 3, a suitable outlet port being formed in one side of the 
casing 1. The exhaust gases from the engine enter the space 4. 
This pipe is thereby heated to the required degree and maintained 
thereat. Oil is snpplied from a float chamber or tank at each 
suction stroke of the engine piston, and passes through the inlet 
nozzle 20, spreading and ming vaporised, in which condition it 
passes to the engine through the outlet 7. On first starting, it is 
necessary ‘to use petrol, which is supplied from another tank. 
This requires extra air for its proper combustion, and this is sup- 
plied to the S-pipe 3 through the orifice 8. When the vaporiser 
has attained its proper heat, the petrol is shut off, the additional 
air passage 8 closed, and the paraffin oil turned on. Should the 
nozzle 20 at any time become clogged or stopped up from any 
cause, the part of the rod 25 extending beyond the plug 21 is 
pushed inwards by the push button 29, and the part of the rod 25 
on the opposite end of the plunger 24 passes through the orifice of 
the nozzle, so as to remove the obstruction.—September 11th, 1907. 


TURBINES. 


29,407. December 24th, 1906.—IMPROVEMENTS IN TURBINE 
WHEELS FOR STEAM OR GAs TURBINES, The Maschinenfabrik 
Ocerlikon, Ocerlikon, bei Zurich, Switzerland.—Date under Inter- 
national Convention, Januury 20th, 1906. 

This invention relates to a turbine wheel for steam or gas 
turbines, the blading of which consists of blades and distance 
pieces, or of blades alone, inserted in annular, dovetail-shaped, 
or other under-cut grooves. In such a turbine wheel the blades 
and distance pieces, or the blades or the distance pieces alone, are 
riveted axially. The object of this axial riveting is to obtain a 
more solid or rigid attachment of the blades than usual, and to 
prevent the rotor groove walls at their narrowest cross section 
breaking away. In order that blades of considerable radial length 
may be efficiently secured according to this invention the bottom 
of the undercut groove may be_formed with an annular groove, 
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into which the long blades extend, and wherein they are secured 
by axial rivets. There are eight figures. Figs. 7 and 8 show a 
plain annular groove at the bottom of tbe dovetail groove to serve 
for the attachment of very long blades. It is advantageous in 
such construction to let the radial strain be taken up by the rotor 
groove walls only. In this case the rivets are only intended to 
hold the rotor groove walls together, and to secure them against 
breaking away. The radial depth / of the groove is not sufficient, 
however, to fix the blades, as it is very small compared with the 
radial depth H. It is for the purpose of increasing the radial 
depth of the holding portion that the additional annular groove is 
turned in the bottom of the dovetail groove, and into which the 
blades extend. The distance pieces are riveted in the outer 
portion of the groove, and the blades into the inner portion of the 
groove, to the side walls for the purpose of securing the side walls 
together.—September 11th, 1907. 


GAS PRODUCERS. 


21,258. September 25th, 1906.—IMPROVEMENTS IN THE MANU- 

" FACTURE OF PRODUCER GAS AND IN GENERATORS THEREFOR, 

Joseph E. Dowson, M. Inst. C.E., 39, Victoria-street, West- 
minster. 

The objects of this invention are to facilitate the production of 
gas, and to prevent an accumulation of troublesome liine and other 
ueposits in the gas generator, so that the working of the apparatus 
is improved. There are three figures. Fig. 1 represents a central 
vertical section of a gas generator and of a convenient form of 
receiver to contain water and air at pressure. a is the body of the 
gas generator and / a lining of firebrick ; c is a feeding hopper with 
valve ; d is the fire-grate ; ee are doors for raking the fire and with- 
drawing clinker, &c. ; fis an ash-box with door g; his the water- 





atomising apparatus ; ¢ is the inlet of air at pressure, andj the 
inlet of water at pressure ; 4 is the gas outlet ; / is a fan to blow up 
the fire at starting ; m is a receiver to contain air and water and 
x is a pump to force air at pressure into m. There is an inlet for 
air at pressure, and also an inlet for water ; the mixture of air and 
water is discharged through a small orifice. The receiver m and 
the atomiser are of ordinary construction. The pump 7 is made 
to force air at pressure into the receiver m; the cocks 7 and s are 
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then opened and regulated to admit the required quantity of air 
and water to the atomiser i, The air and water mix near the 
nozzle of the atomiser, and the mixture of atomised water and air 
which leaves the orifice is then forced into the fire through the 
grated. A further supply of air may be forced in by the pump x 
or other convenient means; but if the gas plant is worked by 
suction in conjunction with an engine, the latter should draw in 
an additional supply of air through the opening y. In this way a 
useful combustible gas is formed and leaves the generator at ¢.— 
September llth, 1907. 


MISCELLANEOUS. 


21,496. September 28th, .1906.—CoMBINED SYPHON AND WATER 
POWER ENGINE, Constant Stroh/, 5, Odilienstrasse, Strasburg, 
Elsass, Germany. 

This invention relates to that type of water-driven power devices 
in which a turbine is placed in a syphon for the purpose of utilising 
the flow of water through the latter. In this construction, a 
turbine is placed above the high-water level. The advantages of 
the arrangement are, first, a considerable reduction of the 
ordinary cost of installation requisite in the utilisation of water 
power, especially the cost of the under-water constructions. because 
the foundations of the machine are placed out of reach of the 
water supply; secondly, by simply putting the syphon out of 
action, for instance, by opening an air cock in the head of the 
syphon, the entire system can be drained dry, so that no pumping 
out of the tubes or of the turbine chamber is necessary, whereby 
also inspection, maintenance, and repairs of the apparatus are 
facilitated ; thirdly, such a device can be immediately connected 
with already constructed works, such as bridges, weirs, and 
embankments, and the apparatus is easily transportable and takes 


to pieces, and can therefore be qoickly and cheaply erected for 
temporary purposes, when required. There are four figures. 
Fig. 1 shows a side elevation of a turbine with horizontal shaft. 
‘he water from the upper reservoir a rises in the tube b, which can 
be closed by the slide valve c, and which is connected to the casing 
of the turbine ¢. From this a tube f passes into the lower 
reservoir. This tube contains at its lower end a closing device g. 
The tube 4 is provided with two tubular connections, which also 
possess closing devices. The turbine is placed in the casing d and 
transmits its powers to the outside through the axle’. At the 
first starting of the apparatus, it is filled like any other syphon by 
well known means ; for instance, the air may be drawn out through 
the pipes / or 4, or the entire apparatus may be first filled with 
water after the valves y and ¢ have been closed. On the other 
hand, the stoppage of the apparatus is also attained by allowing so 
much air to enter it that the syphon action is interrupted, whereby, 
by a timely closing of the valve g, there is sufficient water retained in 
the apparatus to render it possible to start the whole apparatus by 
opening the valve g.— September 11th, 1907. 

This is selected not necessarily for its utility, but because it is 
interesting and peculiar. 


7666. April 2nd, 1907.—IMPROVEMENTS CONNECTED WITH NAvI- 
GATIONAL SOUNDING MACHINES, William D. Whyte, 144, 
Broomielaw, Glasgow. 

This invention relates to improvements connected with naviga- 
tional sounding machines, e object of this invention is to pro- 
vide an arrangement whereby the sounding device is delivered and 
received by a hollow boom projecting into the still water at or 
below the ship’s bilges, so as to obviate danger of the sounder 
coming in contact with the propeller or the ship’s side. There are 
three figures. Fig. 1 is an elevation of part of the side of a ship 





showing the apparatus in use. The soundings are taken by aid 

a swivelling boom swung from the ship’s ‘aie, the sounding line 
being carried on the usual winch drum A, and paid out from it to 
and through the boom. ‘The boom consists of a hollow tube u with 
pulleys } and }!, one at each end, and attached thoreto by collars 
ai, the sounding line a? being paid out over the pulley J, then 
through the boom, and against the pulley J! at the lower end, 








which end is immersed in the water. The boom is lowered from 
the davits c and «! by means of the guy ropes d and pulley blocks , 
from the housed position shown in dotted lines, and the lowering 
and raising of the boom is rendered possible by the hinge arrange- 
ment ath. The boom in its housed position may be carried by a 
bracket < fastened in a suitable manner to the ship’s side. ‘I'he 
upper end of the boom is supported by means of the bracket /, to 
which it is attached by the strong hinge 4.—September 11th, 1907. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Oficial Gazette. 


867,537. Process or -OptTarninc Gas FRoM Peat, J. EB Sw'th, 
Clinton, Lowa, assunor to National Peat Products and Chemicu! 
Company, a Corporation of South Dakota.—Filed December 8th, 
1906 


The process patented consists in obtaining illuminating gas from 
peat by subjecting fresh dried peat to the action of heat whereby 
gas is 5 Pet therefrom, then purifying the gas obtained by passing 


[685,537] 


it through dry peat, and then adding the peat through which the 
gas has been passed, to the fresh peat to be heated therewith to 
cause enriching vapours to be added to the gas. There is only one 
claim. 
865,545. BoTrLe ATTACHMENT, (f, 7. Trommald, Portland, Urry. 
— Filed March 21st, 1907. 
The cork is’ secured to the end of a spring as shown, so, that it 
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cannot be lost. The cork isa sufficiently tight fit to keep the 
spring bent. When the bottle is opsent the spring keeps the cork 
out of the way. ‘There are four claims. 








ArtiriciaL Ice Rink.—What is claimed to be the largest 
artificial ice rink in the world was opened on the Ist’ inst, at 
Crosemyloof, within a penny tram ride from the centre of the city 
of Glasgow. This enterprise is in the hands of the Scottish Ice 
Rink Company, and housed in a comfortable pavilion, is, of course, 
entirely independent of atmospheric conditions, The ice surface 
is oblong in shape, 140ft. by 98ft., and extends to 1525 square 
yards. The paces | plant, which has been supplied by the 
Haslam Foundry and Engineering Company, Derby, will, in the 
summer months, while the pavilion is closed, be used for the 
manufacture of ice for sale. The machinery is in duplicate 
throughout, one set for keeping the rink frozen, and tho other for 
making 25 tons of cell ice per day. Refrigeration is on the 
ammonia compression system, and power is obtained from two 
‘* National ” gas engines, each capable of giving 85 to 90 brake 
horse-power when working with suction peneneer gas. These 
drive by belts on toa countershaft, which in turn drives the 
refrigerating machines. The brine system of cooling is adopted, 
and two large brine coolers are placed in the engine-room. Pumps 
force the cold brine through mains to the rink and ico tanks. The 
ice floor surface, representing 100 tons of ice, is maintained by over 
six miles of wrought iron piping, through which the brine is 
circulated. 
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SOUND CONCRETE CONSTRUCTION. 
By J. T. NOBLE ANDERSON, B.A., B.E., M. Inst. C.E., &c. 
No. II1.* 
MELHODS OF CONSTRUCTION—“ FALSEWORix ” 
FINISH, 

'y addition to knowing how to dispose his material 
to meet all the stresses to which it is subject, the designer 
should be thoroughly acquainted with how it will be 
handled, placed, and circuinstanced. 

At the time when concrete material was used for little 
clse but mass work in foundations, abutments, and the 
hearting of piers, and such like places, these questions 
could with some impunity be left to the sole discretion 
of inspectors and foremen. But in these days of modern 
concrete work, reinforced, as arches or beams, used in 
place of cast iron, steel or timber, for joists, for fire- 
proofing, or for decking, the designer finds his responsi- 
bility widened, and he must arrange for, and specify in 
detail every particular of construction, making elaborate 
plans of the “ falsework,” showing every joint in the “ fram- 
ing,” and giving the dimensions of “shuttering.” A further 
feature of this attention to detail is that without it that 
artistic finish to the work on which so much of the public 
credit of the design must always depend cannot be 
obtained. 

The commonest mistake is to use too light timbering ; 
and especially in small contracts where there is little 
repetition work, it will be only from the most conscien- 
tious contractors that heavier timber work than is needed 
from regard to strength can be obtained, unless it 
has been previously mentioned in some way in the 
specification. If not, when conceded the contractor will 
fecl wronged, regarding this heavy extra expense as an 
unreasonable exaction. 

Generally speaking, to secure sightly finish the shut- 
tering should not be less than of 2in. thick, and of well- 
seasoned pine. The best timber is yellow pine. If the 
surfaces are to be exposed, the boards should be planed. 
For ordinary rough work, the surfacing which the buzz 
machine puts on the timber will suffice. But care must 
always be taken that the joints are planed to give a per- 
fectly tight fit, as otherwise the concrete, which, espe- 
cially for reinforced work, should always be made very 
fluid, will run away through the joints leaving slight 
cavities. The majority of concrete surfaces are not, 
however, so placed as to require a sightly appearance, 
and a common American method of securing this tight- 
ness is by using oiled paper, which may be either nailed 
or glued to the surtace of the shuttering. When a 
finished surface is wanted, it is well to remove all lag- 
gings and shuttering as early as it can be taken away with 
safety to the structure, and, before the surface has set 
hard, get it rubbed smooth with a hard wood surfacing 
tool, and then rub on a good thick wash of pure cement. 
To secure a uniform colour some suitable pigment, such 
as chrome, may be added to the concrete. 

As, however, the great majority of engineering works do 
not require much attention to such matters, a more impor- 
tant pointis the framing tocarry the shutters. The members 
of this should obviously be designed close enough together, 
and of stout enough scantlings to be quite rigid, and 
admit of the hard ramming of the concrete, without that 
damaging vibration and jumping which too often, where 
work is going on continuously for several hours, causes 
the working on the fresh stuff to jar the earlier work 
which is just beginning to set. ‘hen they must be 
jointed and tied together in such a way that as soon as 
the concrete has begun to set they can be eased; and 
then when they come to be removed that they may fall 
right away from the finished work, which, unless very 
firmly set, will always be liable to chipping or even serious 
damage from any jamming or forcing due to drawing 
asunder the timbers, which have swollen with the mois- 
ture of the concrete in working. A little skill in the use 
of wedges will allow of almost all that is wanted being 
obtained with them. Screws and tenon joints will do 
the rest. Where the pressures are considerable, hard 
wood and soft wood wedges, used in pairs, driven in 
opposition, are best, and give a level uniform bearing 
which cannot be got in any other way. 

In the case of reinforced concrete, another detail of 
very great importance is the provision of means for 
holding the steel reinforcements in their proper places 
while concrete material is being rammed round the rein- 
forcing framework. 

Kxpansion.—Another matter of great importance is to 
make proper provision for expansion during and after 
setting. 1n the case of floors in a store, itis quite possible 
that the nature of the service may preclude much change 
of temperature, and the only expansion to be provided for 
will be whatever occurs in the chemical and physical 
changes of the setting of the concrete. With a well 
chosen cement, properly protected from rapid desiccation 
by being covered and kept continuously wet until well 
set, the only provision is such as slacking the wedges, 
and freeing the concrete from external stresses coming 
upon it; quite a large area will stand without any sign of 
distortion, because the strength of the material against 
compression is so great that any internal compressive 
stress it may receive due to its own expansion will have 
no detrimental effect. With a subsequent cooling, how- 
ever, even though no distortion may have occurred, and 
no cracks developed from expansion from construction or 
heat, unless the material has been very well strengthened 
by reinforcement against tensile stresses, and is of 
sufficiently rich aggregate to give good adhesion, cracks 
are bound to develop. The extent, however, to which 
well designed and constructed reinforced concrete will 
take up such stresses is simply amazing to anyone with 
preconceived prejudices from experience with ordin 
concrete. In fact, it can be shown theoretically that 
there is no necessity to make any provision against 
failure from expansion and subsequent shrinkage in this 
material, Where, however, the necessity for such provi- 
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sion for expansion, ¢.g., expansion joints, comes in, is when 
unreinforced or partially reinforced parts are carried on 
reinforced works which have been so placed and designed 
as to admit of some breathing or distortion. As an 
example, the spandril walls over a reinforced concrete 
arch will always require expansion joints, since the arch 
breathes by rising at the crown. These joints are most 
usually placed over the centre of the piers, and over the 
abutments, and also over where the keystone would be, 
at the apex. Generally some device is chosen, for 
appearance sake, to mask the external evidence of this 
joint. 

How necessary these joints are may be gathered from 
the measurements made over the arches of the Botanic 
Bridge, Anderson-street, Melbourne. This bridge con- 
sists of three arches, each of 90ft. clear span. Roughly 
speaking, the results of a number of experiments taken 
in winter and summer showed that with a difference of 
temperature in the structure of nearly 40 deg. Fah., the 
difference in level of the crowns was about jin. A 
simple calculation, taking the curve as a parabcla—the 
rise is 12ft. in the 90ft.—will show that this agrees 
with a coefficient of expansion of about ‘000006 per 
deg. 'ah. Expansion joints were provided, which pre- 
vented any trouble in the spandrils over the piers. 

In another bridge constructed by my firm—Monash 
and Anderson—Wheeler’s Bridge, near Kingston, 
Victoria, on 75ft. spans, the spandril walls constructed of 
7 to 1 concrete, were badly distorted from expansion and 
suffered from subsequent cracking on contraction to such 
an extent that we straightened the walls by steel tie 
bolts and enlarged the expansion joints. In this case 
the fault occurred through our having used a material to 
fill the expansion joints which was insufficiently com- 
pressible. Since this experience I have never placed any 
material in these joints, always leaving them empty, and 
merely providing some sort of a cover plate just touching 
the external surface on the inner side. In the case of 
the joints over the piers or abutments, the best cover is 
a wall of brickwork, while in the case of a joint over the 
apex the best cover plate will generally be found to be a 
steel plate. 

As an example of how reinforced concrete will withstand 
distortion, the High-street Bridge, Bendigo, may be men- 
tioned. It has a width of 90ft., has a flat arch, 60ft. span, 
about 7ft. rise. Means were provided for measuring deflec- 
tion under test loads—on setting and on all critical occa- 
sions. No change which could be detected by an instrument 
which exaggerated all alterations of level twenty-four times 
occurred at any part along the width of the arch. This 
clearly shows that whatever the internal stresses may 
have been, they were quite insignificant from regard to 
the strength of the material. But probably the best 
example of the way in which the material will withstand 
internal stresses will be found in the ferro-concrete piles 
under Auckland Wharf, New Zealand. There a pile 60ft. 
long became displaced 2ft. It could not be drawn without 
damaging the work, and consequently the expedient was 
adopted pulling the top into place. 1n spite of the 
violent distortion the material does not show any sign 
of failure, but when the pile is pointed out, one can just 
detect the slight curve on the few feet exposed above 
the water-line. 

I have merely attempted to give some rough practical 
points in connection with this most important question. 
There are a great number of abstruse, and often puzzling, 
phenomena, arising from questions of elasticity; which 
would demand a special treatise. One small practical 
point of frequent occurrence should, however, be noted— 
this is what is known as the “map cracks,” which almost 
always occur sooner or later on well finished and smooth 
cement surfaces. These can to a great extent be obviated 
when the surface is carefully covered and kept moist 
until it has very thoroughly set. From the fact that 
plastered surfaces with weaker plasters than, say, 2 to 1 
seldom show any “map cracks,’ the common idea pre- 
vails among plasterers that this fault is due to the plaster 
being too rich. To some extent this may be true, but 
with suitabie cement it does not seem reasonable that so 
slight a difference in expansion as a coefficient of, say, 
0000058, instead of, say, ‘0000062 would have any effect 
when it is remembered that the richer material with the 
higher coefficient of expansion has also the higher strength 
and power of resisting the tendency to crack. The more 
obvious explanation is that this phenomena occurs where 
the surface is thin and much richer than the material ; in 
that case it resembles the cracks known as “ crazing,” 
which occur on the surface of glazed earthenware. 
Where concrete work is finished off by using neat cement 
and working up a smooth and polished surface with the 
steel screed, the result is at first to give a very fine and 
finished appearance, but the ultimate occurrence of these 
“mapcracks”’ ismostannoying. Almostas good an appear- 
ance can be obtained by merely enriching the concrete at 
the surface and working the cementy mortar well and 
thoroughly, when the smoother cement will tend to 
separate from the rest.of the material, and appear on the 
surface. Ifthe cement is of the very best, and the sur- 
face is not too soon exposed to the sun or draughts, there 
is every probability that no “map cracks” will occur 
with such works. With internal surfaces which are not 
accessible for such a thorough working up as will give 
this smooth surfacing, 1 common expedient is to rub 
down the surface with a rich mixture of cement and 
water. Commonly, this mixture is weakened by an 
adulteration of about 70 per cent. of fine sand being 
mixed or ground into the cement. Whether this has 
much real benefit in preventing these fine hair cracks 
from occurring I am not prepared to say. However, 
from not having so dark a colour or so smooth a surface 
it is much more difficult to notice them. 

Deformation wnder external stresses.—The example 
given of the pile in Auckland Wharf will show how 
great a deformation under external stresses reinforced 
concrete can stand. The phenomena which accompany 
its rupture are interesting, and give a good clue to its 
character. Generally rupture is preceded by a slow and 








gradual failure of the cement and mortar. First the 
slight deformation, which with delicate instruments may 
be observed from the time the stress is applied will begin 
to increase more rapidly than the stress, showing that a 
yield point has been reached. Slight hair cracks develop 
on the surface which gradually, as the stress increases, 
Jengthen and open out into decided cracks. By this time 
it will be evident that the mortar is so damaged that the 
steel must be carrying the whole tensile stress, and when 
ultimately complete collapse occurs it will be found that 
the steel has actually ruptured at a stress which can. be 
calculated and agrees fairly accurately with its ultimate 
strength in the original designer’s calculation. 

Of course, the steel will have ruptured in the ordinary 
way, giving elongation of length and contraction of area. 
Equally, of course, since the concrete after rupture will 
have pretty well its original volume, that material will in 
many places have separated from the steel. This separa- 
tion, however, will only be found at the places where the 
steel has stretched out and contracted in area. Generally 
pieces of the mortar between the steel grid and the sur- 
face will have chipped or spawled off, and the smooth 
grooves where if has adhered to the steel may be seen 
occasionally with scale or rust, if these have been allowed 
to remain on, adhering to the concrete surface. 

Occasionally a whole strip may come away like a skin 
peeling off; but this, unless with very exceptional dis- 
tribution of stresses, may be taken as an indication that 
the mortar has been made with too little water, or has 
been dried out rapidly after construction. A casual 
glance at any failure where some of the mortar has freely 
separated from the steel would cause a careless observer 
to assume that there had been no adhesion. But a 
careful use of the calipers will show that in such places 
the steel has drawn out and diminished in diameter, so 
that no possible adhesion could have caused the skin 
to adhere to a material so much inferior to the steel itself 
in tensional strength. This question of the adhesion of 
the mortar to the steel is one of the most vital ; without 
it the grid does more harm than good, making a plane of 
division in the middle of the material. It cannot be too 
strongly urged that the best way to insure adhesion is to 
make the mortar with plenty of water, and use plenty 
of cement in its composition. 

A great deal has been said, and there are many different 
views on the question of whether rust injuriously affects 
adhesion. As I said above, rust or scale can occasionally be 
seen with concrete after fracture. This is only after 
cases of very bad rusting, because on breaking open 
reinforced concrete which has been made with the 
ordinary trade steel rods got on the Australian market, 
where, after the long sea voyage, unless specially ordered, 
it is always slightly rusty, I have invariably found that 
the rust has entirely disappeared, and the surfaces were 
as bright and smooth as if they had been sand-papered. 

However, I had a number of laboratory experiments 
made to determine this question, and in almost every 
case the clean wire was found on tests up to three months 
after setting to give the better adhesion, and in some 
cases the superiority was very marked. Consequently 
I adopted the rule that all mild steel or wrought iron 
rods should be cleaned before being cut up to their sizes 
for the work, then painted with cement wash, and stored 
handily for assembling on the work. In factories for 
the manufacture of reinforced concrete articles, the rule 
is to use only the best tinman’s wire. 

Practical points on reinforcing steel.—With so very 
technical and recent a subject as reinforced concrete 
practice, it is obvious that the engineer who employs 
any contractors, except one of the large firms who have 
acquired experience by extensively handling this mate- 
rial, takes a very great risk. Similarly he takes a very 
nnnecessary responsibility on his own shoulders if he 
interferes in any of the practical details of design. 
At the same time, there are now so many patents 
on the market, that unless he is well acquainted 
with the first principles of the science, he will 
often be embarrassed as to which of two candidates 
should be preferred. A mere record of successful 
achievement alone will hardly suffice. Almost all the 
great makers have learnt their science by the evolution 
system of trial and failure. And few, if any, who have 
achieved much that is original have escaped some 
failures, which rumour will either exaggerate or diminish, 
according to the source through which it comes. 
Generally speaking, in my opinion, the points which most 
demand attention in rival designs are not so much ques- 
tions of the factor of safety nor the exact position in 
which the reinforcement is placed, as the practical con- 
siderations of whether the reinforcement can be intro- 
duced and kept in the desired place while the concrete is 
being rammed or tamped, for any subsequent move- 
ment would have a very prejudicial effect. In fine, 
movement while being embedded in the concrete will 
probably disturb things so that the reinforcement will 
not be situated exactly where itis designed to be situated, 
while movement after the concrete has begun to set will 
mean that the adhesion between the concrete and the 
steel will be destroyed. 

As already hinted, among these practical points is the 
question of the richness of the mixture. At the very 
start I would always feel inclined to rule out of court any 
reinforcement in which a water-tight concrete was not 
aimed at. I would also feel much inclined to rule out 
any reinforcement which made a general use of such 
rolled sections of iron or steel as angles, tees, zeds, or crosses, 
except, of course, where these steel sections act inde- 
pendently of the concrete. My reason for this is based 
on experience, and I believe that the chief cause why I 
have always found reinforcements of this kind to give 
unsatisfactory results is similar to that which makes 
external angles in concrete a weak point, or that makes 
sharp angles in cast iron, or sudden changes of section, 
sources of danger, namely, that there is always a state 
of internal stress, and that the strains become unequally 
and irregularly distributed when there is any sharp 
angular shape concerned with it. To some extent, also, 
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I have found an otherwise unaccountable weakness where 
flat iron is introduced. It is not my province here to 
discriminate .between rival systems. My own practice 
is, as far as can conveniently be done, to stick to round 
rod reinforcement, and to avoid too large sections, because 
in such large bars as 2in. in diameter and upwards, either 
the lengths are inconveniently short, or else there is a 
danger that welded lengths may inadvertently be used. 
I would prefer three bars, each of jin. in diameter, 
placed so as to break joint on every occasion to a single 
Zin. diameter rod. Aud when allowance is made for the 
thimble or whatever joint is made to take up tension, it 
will be found that one system is not more bulky than the 
other. With expanded metal I have found that the 
rigidity is admirable, but, the metal not being well dis- 
tributed to take up the strain, the collapse comes very 
soon after the mortar has passed its yield point, and with 
a rapidity which I consider less safe than a more slowly 
yielding material. Also proportionally to the steel used, the 
ultimate strength is lower. 

“ Fatigue.”—So far there are no classic experiments on 
the fatigue of concretes like Wéhler and Bauschinger’s 
on stee! and iron. And the records of such tests as have 
been published, ¢e.g., Van Ornum’s in the “ Proceedings,” 
American Society of Civil Engineers, vols. li. and lviii., 
suflice to show how great are the difficulties in this field 
of research. Among practical records the subject is yet 
too much in its infancy to yield any very compiete set of 
examples. While the idea of modern reinforced concrete 
has been more or less appreciated by a few constructors 
for more than fifty years, it is yet less than thirty years 
since Monier’s work was taken up and developed on a 
large scale, and so little progress had the knowledge of 
it made, that less than eight years ago the engineer-in- 
chief of the New South Wales Government Railways 
asked me, in doubt, if there were any example of this 
material having been used to carry locomotive trattic. 
At the present moment it is only about half of the big 
railway companies in America that have used it. And 
of those which are converting their steel viaducts into 
masonry, such as the Pennsylvania and the New York 
Central, the former use it, while the latter only use 
old-fashioned masonry. However, from its behaviour 
under highway road traflic, electric tramway traftic, 
and such railways as are to be found in the 
Alps, one feels no anxiety on the score of its 
durability, and it is hard to assign any more reason- 
able explanation for the British Board of Trade’s views 
on this subject than a timidly conservative shrinking 
from any new thing. Certainly none of the failures which 
have been recorded of this material can by any stretch 
of the imagination be connected with either old age or 
“fatigue.” So far as the steel is concerned, from all 
experience of this: material we know that with the light 
tensile stresses, to which it will be subjected in any well- 
designed reinforced concrete, it ought to be practically 
everlasting. Wuatever effect the embedding in cement 
mortar could have on it must be beneficial, as this has 
long been proved by an experience, now almost measured 
by centuries, to be one of the best preservatives against 
rust. 

On the other hand, so far as the concrete is concerned, 
that and kindred cements have been proved by an unim- 
peachable experience to be among the most durable of 
all materials. 

What then is there in these two substances to make 
them in any way mutually destructive? Clearly notiung. 

The only novelty which might demand caution is the 

mere text-book novelty of using masonry in tension. 
but anyone who has studied old works intelligently, and 
has been suflicientiy interested to calculate the actual 
stresses to which they have been and continue to be sub- 
jected, will know that this is no novelty, and that the 
slight strains of well-designed work will introduce no 
element of danger. Hence, while the caution of British 
oilicialdoin may be admirable, and in some things of great 
value, when it 13 used in such cases as this there is reason 
for strongest protest. It is not only that the credit of 
many new inventions is lost to this country, but the 
profit which has been reaped for a couple of decades by 
foreign nations whose engineers are not cramped by 
official restrictions has been lost too. 
_ ‘this enforced belatedness is the more aggravating since 
it can apparently be shown that nearly sixty years ago 
certain engineers in Great Britain were alive to the 
advantages of the system and ready to adopt the novelty. 
‘the loss in money spent since on public works which 
could more economically and better have been made of 
reinforced concrete than of wood, steel, or heavy masonry, 
can at the lowest estimate be measured in tens of millions 
of pounds. 








LOCOMOTIVE COALS. 


By A. JAcozsEN, Chief Chemist of the Danish State Railways, 
Copenhagen. 

Amonesr the different substances which are applied to 
industrial purposes there is none for which it is so diffi- 
cult to specify accurately as coal, and it is necessary for 
the analyst appointed to examine them to know for what 
purpose they are to be used before he is able to make 
researches into their fitness for that purpose, or even to 
testify as to the value of the given samples. Recognising 
this fact, the Danish State railways recently instituted 
tests of coal, and the following account of the results will 
be found valuable. 

The samples were selected from coals destined for 
locomotive purposes, and I may state immediately, that 
it has happened more than once, that coals which, 
according to the laboratory tests, were deemed fit for use 
in locomotives, in actual service have disappointed expec- 
tations. In ordering locomotive coais it is very neces- 
sary to specify (1) that the coals must leave no ashes, 
which may be melted into clinker, so that the free 
passage of air through the grate is prevented, and (2) 
that the coals must have sufficient evaporating power. 


In testing coals with regard to the first-named con- 
dition the old method is as follows:—Burn one gramme 
in a porcelain crucible over a common Bunsen gas burner. 
By careful weighing of the coals before this operation, 
and of the ashes afterwards, the percentage of the latter 
is found out. The ashes are now mixed with water, and 
worked up to a dough, which is moulded into a small 
brick or briquette. This brick is then heated in a small 
mufile furnace, or over a gas-blow lamp, to very 
high temperature, and if under this treatment it is 
melted down or run out the coals are unfit for use in 
locomotives, as they would, without doubt, leave slags 
which would burn on to the grate bars. 

But even if the brick of ashes apparently shows no 
alteration under this test it may still, in some cases, be 
found that the coals burn on to the grate bars, and cause 
great difficulties in actual service. In order to examine 
this more closely I expose a crucible with ashes of such 
coals to a gas-blow pipe flame for a longer period, and 
after cooling scatter the contents on a piece of paper. It 
may then appear that amongst the uninfluenced ashes— 
and these form by far the greater part—are to be found 
several black, milky, or colourless balls, the largest 
of which does not exceed the size of small shot. 1t is 
evident that by burning a sufficient quantity of coals, say, 
from 0°5 to 1 ton, these small balls may be able to fuse 
and form a thin, nearly fluent layer, which adheres to 
the bars, and stops the draught of air through the grate, 
while the greater part of the ashes lies above this iayer 
without showing any disposition to cake. 

I have examined the ashes from a large number of 
coal samples, and have always found these small balls, 
though very different in number, varying from two to 
about thirty, or even more, but I cannot yet say whether 
it is safe to judge from the number and size of these balls 
if the coals are fit for use in locomotives or not. To test 
coals in a laboratory with regard to very fusible slags it 
would be found necessary to burn several kilogrammes of 
fuel, and afterwards to heat the ashes to a very high 
temperature, and this would be a matter of great difti- 
culty and require quite special apparatus. It appears to 
me that the above-named circumstances must be Lorne 
in mind in testing coals for all steam boilers with a high 
furnace temperature, in which the draught of air for 
the greater part must pass through the grate. 

The heating value of the coals is found out by aid of a 
calorimeter in the railway laboratory, and the State rail- 
ways were the first in Denmark to introduce an up-to- 
date calorimeter and to carry out a series of tests of the 
most commonly used locomotive coals. This calorimeter 
is constructed to burn the coals in a reservoir made of 
steel and containing oxygen compressed to 15 kg. per 
square centimetre. 

From the main result of these researches, which I 
have carried out myself and compared with the results 
obtained in actual service, it has become evident that if 
coals show a low calorific value in the calorimeter they 
have a low evaporating power in the fire-box of the 
locomotive. But, on the other hand, it is not possible 
to say that if the coals show a high calorific value in the 
calorimeter they have a high evaporating power in the 
locomotive. In fact, it has been proved that, although 
most of the tests carried out in the laboratory were in 
accordance with the results found during the running of 
locomotives, yet some results agreed only in a less degree, 
and some did not agree at all. 

The fact is that in the calorimeter every particle of the 
coal is burnt, and the whole amount of heat is absorbed 
in the water of the apparatus, while in the locomotive 
more or less coal is leit unburned, and a greater or less 
amount of heat is carried off with the different amount 
of air which it is found necessary to apply for different 
sorts of coals to obtain a sufficient evaporation. Such 
coal particles which are not burnt in the locomotive are 
either dropped through the grate or carried through the 
boiler tubes to the smoke-box, from which, again, some 
are blown through the chimney into the open air. 

The amount of coal which is dropped between the fire- 
bars is almost insignificant, and does not vary much for 
different sorts of coal, but depends upon the disposition 
to crumble during storage or by breaking before being put 
into the fire. Far greater is the quantity of coal which, 
on account of the strong draught, is carried through the 
boiler tubes into the smoke-box and through the chimney. 
This amount, as a matter of fact, depends upon the force 
of the draught—measured by the resulting vacuum in 
the smoke-box—and is considerably augmented as the 
vacuum rises; but even if the vacuum in the smoke-box 
is kept constant, one finds, with different kinds of coal, a 
greatly varying amount of partially burnt coal particles 
at the bottom of the smoke-box, and likewise the amount 
which is carried through the chimney varies considerably. 
In judging of the value of coals, it is for this reason quite 
essential that this dust be taken into account, as other- 
wise the final result will be misleading. Moreover, in 
other respects, too, it is convenient to be able to determine 
how much dust the different sorts of coals will leave in 
the smoke-box, as the amount may be so great that 
several of the tubes are partly or wholly choked, with the 
result that the heating surface is reduced to a considerable 
extent. Finally, it is of great importance to be able to 
determine the amount of the particles which, in the shape 
of sparks, are carried through the chimney, and are very 
apt to cause fires along the railway. 

Itis evident that the above-named circumstances canr ot 
be investigated by common experiments in the laboratcry, 
and if a certain sort of coal is to be examined with rega.d 
to the applicability for use in locomotives, tests must be 
undertaken in such a manner that they approach the exact 
conditions which occur in the locomotive itself. For 
this reason, and for the sake of comparison, trials have 
been made in actual service for a period of, say, fourteen 
days with locomotives, which were run with coals known 
by experience to be well suited for use in locomotives, 
while for a like period a locomotive of the very same 
construction was run with a coal which was to be 





tested. The twolocomotives were tried on the same road. 


After a lapse of fourteen days the réles of the two loco. 
motives were reversed, and it was then possible, by com. 
paring the amount of coals burnt, and by taking into 
consideration the weight of the trains hauled, to obtain 
an idea of the value and other qualifications of the two 
different kinds of coals. 

However, even in trials carried out in this manner 
several circumstances may occur which cannot be con. 
trolled, and though continuing the tests for a long period 
we may equalise the variations caused by the resistance 
of wind and like matters, it will be difficult in this way to 
arrive at fair results. In any case we are not entitled 
to compare the figures from a certain trial with others 
conducted at different times, and for commercial 
reasons on different lines, with different drivers, and 
even with engines of quite different types. Moreover, 
such trials require a great deal of time, and on account 
of the large quantities of coals consumed it is not to be 
expected that contractors would be willing to give coals 
free of charge to the railways only in the hope of 
being able to tender for such coals. 

To obtain exact figures for the sake of comparison, it 
may easily be understood that such trials ought to be 
conducted with the consumption of rather small quantities 
of coals within a limited space of time and under pre. 
cisely similar circumstances. 

To attain this, Mr. Busse, Chief Mechanical Engineer 
of the Danish State Railways, had an old locomotive 
engine erected in the round-house at the goods yard in 
Copenhagen, and here the trials are now conducted 
without being influenced by the weather, and I shall 
now proceed to give a description of this engine and the 
manner in which the trials are conducted. The plant 
complete is illustrated on page 383. 

The cylinders and all moving parts have been removed 
and the steam passes either direct from the boiler 
through the pipe A into the chimney, or a part of the steam 
is taken through a line of pipes B leading to the sea shore. 
On each side of the engine a water tank, C, C, with a 
capacity of about 1°2 cubic metres is mounted, each of 
which is provided with a water gauge with a divided 
scale to indicate the amount of water drawn from the 
tanks. The water is carried to the tanks through the 
pipe D, which has a branch on each side so that the 
tanks may be filled separately. The water from the tanks 
is fed into the boiler by the aid of two injectors—one for 
each tank. The water which is drawn from the tanks 
by the injectors, but which is not actually fed into the 
boiler, is received by two waste water tanks E to be 
measured at the end of each trial. On the back plate of 
the boiler are mounted two water gauges provided with 
guards, and above the boiler two vacuum gauges—bent 
glass tubes filled with water—are placed, one of which 
shows the vacuum in the smoke-box while the other one 
indicates the vacuum in the fire-box; a steam pressure 
gauge is also attached. 

The coal which accumulates in the smoke-box during 
the trial is raked down into the ashpit F, whence it is 
taken afterwards to be weighed. 

To get an idea of the amount of dust which is 
carried away by the products of combustion and by the 
steam, the chimney is provided with an enlargement 
G which has a sloping bottom. In this space is 
placed a closed body H of a form shown in the 
the drawing, and above this the screens I are 
mounted. ‘I'his arrangement causes the greater part 
of the dust mentioned to drop down upon the sloping 
bottom plate; by the opening of a shutter which is 
placed at the lowest part, the dust may be swept down 
into the pipe K leading to the tank, whence it 1s 
taken to be weighed. Close to the engine is placed a 
tender divided by a partition into two parts, in the fore- 
most of which is placed a scale for weighing the coals. 

The feed water supplied is that commonly used for the 
locomotives in service. This water is purified, and is 
thereby freed from the greater part of scale-forming 
matters, and as the water in the boiler, moreover, is 
changed once for every three trials the formation of scale 
is wholly avoided. 

After the arrival by rail or vessel the coals which are 
to be tested are always stored for a period of two months, 
all this time being exposed to the influence of all weathers. 
For the last eight days, however, they are kept in the 
round-house so that the moisture contained. will be the 
same in all cases. 

The test is then proceeded with in the following 
manner:—The coals—1200 kilos. to 1400 kilos.—are 
weighed into baskets in the near division of the tender 
and the figures noted down. 

The fire is then kindled and coal from the tender is 
put on to it; the coal used for this purpose must be weighed 
separately and afterwards deducted from the total amount 
of coal used. Care must be taken that the water in the 
gauge glasses at the commencement of the trial is kept 
ata fixed mark corresponding to the water level com- 
monly used on the locomotives when in running order. 
A boiler pressure of 8 kilos. per square centimetre (114 lb. 
per square inch) being reached, the throttle valve is opened 
and the time noted. It may here be mentioned that the 
steam pressure in the boiler during the trial varies from 
8 kilos. to 8°5 kilos. per square centimetre. 

Generally the whole amount of steam is carried through 
the chimney, and by this means a vacuum of about 5*d5cm. 
(2in.) water pressure in the smoke-box is obtained. This 
corresponds to a consumption of water of 3 cubic metres 
per hour, and according to this the supply of steam 1s 
regulated and it is carefully noted how.much time is spent 
in evaporating each cubic metre of water. This time 
only varies by 0°5 to 1:0 minute. 

If it is desired to evaporate a greater amount of water 
per hour without altering the vacuum it is only necessary 
to open the before-mentioned valve on the discharge pipe, 
which leads to the sea shore, and by doing so, the amount 
of water to be evaporated may be exactly regulated. The 
temperature of the feed water is noted when the water 
tank is about half emptied. During the emptying of the 





one tank the other one is refilled. 
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During the entire trial the coals used are weighed before 
leaving the tender, and it is expressly remarked that all 
firing during the trials is done by an experienced driver 
who for years has been driving locomotives in regular 
service. 

A consumption of 9 cubic metres of water having been 
reached, the trial is stopped and the time noted, care being 
taken that the level of the water in the boiler is exactly 
the same as before the commencement of the trial. The 
water left in the two waste tanks is then measured, and 
the total amount is deducted from the original 9 cubic 
metres (2025 gallons), and the result is the real amount 
of water evaporated. 

The amount of coal used during the trial is noted, but 
for the sake of confirming this, the coals left in the 
tender are weighed once more. 

Afterwards the dust left in the smoke-box and in the 
enlargement of the chimney, and the slag and ashes on 
the grate and in the ashpit, are weighed. The nature of 
the slag is examined and it is noted if it has burned into 
the grate bars or seems to be inclined to do so. 

During the trial and for a period of 15 minutes-—corres- 
ponding with five to seven firings—it is noted repeatedly 
for how long a time the smoke is of a very dark colour; 
the number of firings in the period stated is noted as well. 
In this way an idea as to the disposition of the coals to pro- 
duce smoke may be formed, and it has been found that the 
duration of such smoke varies from six minutes to little 
or no time for smokeless coals, which only blackens the 
steam very little during the process of firing, and even 
this blackening disappears between two succeeding shovel- 
fuls of coals. 

To show some of the results of the trials, and to give 
an idea of the exactness one may expect, some extracts 
from the trial log-book are given below. 


dust in the smoke-box and in the chimney, from which 
information may be drawn about the value of the fuel 
which is lost here. 

TABLE TV, 


Dust in smoke-box. | Dast in vhimney. 
Vaenum 
in centi- 
matres, 


Number 


doen an. Ae sin | » s sa 
of abak. Percen- | Ashesin | Percen Ashes in 


tage of dust, tage of dust, 
coals used. per cent. |soais used. per cent. 


f4-4 
17-9 
48-2 
13-2 
37: 
37-3 
or. 


= 





As will be seen, the amount of dust in the smoke-box 
increases—sometimes even very much—with a stronger 
draught, and as the percentage of ashes at the same time 
is reduced, the dust which is occasioned by such stronger 
draught has an augmented: value. 

Experiments with the calorimeter show that one 
gramme of smoke-box dust calculated for ash-free matter 
by combustion develops about 7800 calories, in conse- 
quence of which it may be seen that much heat value 
is lost in cases where the coals yield a large quantity 
of smoke-box dust; it may likewise be seen tbat the 
quantity of such dust varies very much with different 
sorts of coals. 

The value of combustion of the chimney dust is not 
very great, on account of the large amount of ashes 
which it contains, but, as above mentioned, it must be 


TABLE I. 


Water 
Number of test. Time. Coals Water 


of coal 


evaporated 
consumed. evaporated per 1 kilo. 


Dust in Dust in | 


smoke-box chimney , 
: : Clinker on Ashes in Mean tem- 
in propor | in Proper-' the grate| the _ perature of 


tion to tion to tees E 
PR aE Pear epee ET ashpit. feed-water. 


sumed. sumed. 


evaporated 
per hour 


1 





98 | 
120 j 
92 | 
11°9j 
73 \ 
12% | 


29 | 


- : 1219 
-Same delivery . si 
ir. | 1122 


Same delivery 


If. 


hed. 
1055 j 


ITI.b Second delivery ont 


IIl.a First delivery .. 


As may be seen from the trials with samples I. and IL., 
trustworthy conformity is reached by duplicate observa- 
tions, and specially when it is taken into consideration 
that the trials with sample I. were amongst the very 
first which were undertaken. But, even if greater con- 
formity in general is not to be expected, the results must 
be admitted to be sufficiently exact for practical pur- 
poses. The trials with samples Ill.a and III}, taken 
from two cargoes which were delivered with a short inter- 
val, show a conformity which, even if like good results 
may not always be obtained, speaks well for the accuracy 
of the method. 

Besides using the testing engine for ascertaining the 
real value of coals, it may also be used to procure infor- 
ration with regard to the firing and like things, and 
I may here give some results obtained in this manner. 

If, for instance, while retaining the draught unaltered, 
it is attempted to evaporate a greater amount of water 
by aid of forced draught, one finds that the coals in this 
case are burned to less profit. This may be learnt 
from Table ITI. 

TABLE II. 





Water Water evapo- 
evaporated per | rated per 1 kilo. 
our. of coal burnt. 


Vacuum 
in smoke-box. 


Number 
of test. 





kilos, Centimetre. 
8-64 n 
8-15 

8-70 

8-00 1 


kiles. 
2721 

2772 
106:3 
1353 


tises in the quantity of water evaporated of 27°3 per 
cent. and 16°3 per cent. cause, as shown in the table, 
losses in the value of the coals of 8°7 per cent. and 
5°9 per cent. respectively. 

The trials prove, moreover, that a greater evaporation 
cannot be obtained by augmenting the draught without 
reducing the efficiency, and Table III. shows some exam- 
ples of this, and at the same time illustrates the simul- 
taneous augmentation of the dust in the smoke-box. 

TABLE III, 


Kilos. water | Amount of dust 
evaporated per jin percentage of 
L kilo. of coal withjcoals used with 
vacuum. | vacuum, 


No, Kilos. water evapo 
of vated per hour 
with vacuum 


test. ° 
in smoke-box. 


tem. 6cem. Secm.|4em. 6em. Sem.|4cem. dem 8 cm. 


V. ...| 2392 | 2986 


| 6-69 


VI....| 2325 | 2967 7-29 11-6 


VI. | 2284 | 2894 -44 | 7-95 | 7-19 | 3-0 8-2 


} | 





Finally, let me make some remarks pertaining to the 


8-0 | : es A 
| special trains for its conveyance to Prague, where on 


Per cent. Per cent. kilos, kilos, deg. C. 


granted that its weight affords means for judging of the 
disposition of the coals to throw sparks out of the 
chimney, and thus this figure is of great value, and it is 
proved, too, that the result of the test is in accordance 
with the practical result. 

All samples which were inclined to burn on to the grate 
bars during the tests have shown disposition to do so too 
in actual service; and, vice versd, all coals which have 
caused difficulties in actual service have done the same 
thing in the testing machine, and thus this fact, which is 
very important in judging coals for locomotives, may be 
said to be fairly settled by our method of testing. 

In the course of a year and a-half we have made about 
150 tests with the machine described, and during this 
time I have become fully convinced that we have found 
the best method for ascertaining the real value of coals 
for locomotive use, and it is my hope that by communi- 
cating this I may succeed in imparting the same opinion 
to the readers of your paper. 








THE IRON AND STEEL INSTITUTE. 
No. III.* 

THE excursions arranged by the Executive Committee 
for the final fwo days of the meeting, after the close of the 
official session in Vienna, were so planned as to afford to 
the visitors opportunities for seeing the working condi- 
tions in the typical centres of ironmaking in the Austrian 
dominions, apart from those of Hungary, which vary con- 
siderably as regards the supply of raw materials and fuel, 
some of them having both within reasonable distances, 
while in others either fuel has to be carried to the ore, or 
ore to the fuel, and often from considerable distances. 
This necessitated the division of the visitors into three 
groups, as follows :— 

1. To Bohemia for Kladno and Konigshof, near Prague. 

2. To Moravia and Silesia for Wittkowitz and 
Trzynietz. 

3. To Styria for Donawitz and Hisenerz. 

The arrangements were similar in each case, the excur- 
sion parties leaving Vienna in the morning, passing the 
night in the principal place visited, and returning at the 
end of the second day, thus giving to the visitors returning 
to England together by Salzburg, Basle, and Brussels, a 
final day in Vienna before starting on their homeward 
journey. As might have been expected, owing to the 
manifold attractions of the first objective point, Prague, 
the Bohemian trip was the most popular, and the party, 


| under the leadership of Mr. Kestranek and Sir Hugh 


| 


Bell, numbering 154 members and ladies, required two 


arrival the more seriously minded section, resisting the 

attractive programme of sight-seeing provided by the 

municipality, proceeded by a svecial train to the 

Konigshof ee about 20 miles distant to the south- 
* No. Il, appeared October 11th. 








west on the Beraun valley. ‘his is the principal 
establishment of the Bohemian Mining Company, which 
was formed in 1886, and included numerous works jn 
central as well as in Northern Bohemia. Several of these, 
since the later consolidation in 1904 with the Prague Iron 
Industry Company, have since been closed, leaving only 
Koénigshof and Althiitten in active operation. Tho 
former is essentially a basic Bessemer steel works, with 
sheet and plate mills, having four blast furnaces varying 
from 60ft. to 764ft. in height, and 15,600 to 18,900 cubie 
feet capacity, three being in blast, two on basic 
Bessemer, and the third on foundry iron. The material 
smelted is the siliceous oolitic ore occurring in the Lower 
Silurian strata at Nucitz, where it is extensively mined 
both for Konigshof and Kladno. The deposit is well 
stratified but much disturbed and faulted, dipping at a 
high angle and varying in thickness from 7ft. to 65ft., the 
dip working extending to a depth of 160 yards below the 
surface, with a total output of about 726,000 tons 
annually, with an average composition of iron 42, silica 17, 
and phosphorus 2°1 per cent. The iron is in the state of 
magnetic oxide, and the silica in partial combination 
forming the so-called Chamoisite, and is generally similar 
to the magnetic ore of Dolgelly, which is of avout the 
same geological age. The-ore is partly caleined at the 
mines and partly sent in the raw state to Kladno., 
Smelting coke is obtained from Gottesberg in the Prussian 
Silesia. The daily output of the furnaces varies between 
135 tons on foundry and 180 tons on basic iron. The 
blast furnace slag is granulated and converted partly into 
slag bricks and partly into cement at the adjoining 
Koénigshof cement works, the annual production being 
about 65,000 tons of cement and 14 millions of bricks, 
The blast furnace gas, cleaned by Schiele fans to a content 
of 0°003 grain of dust per cubic foot, is distributed to the 
heating stoves and boilers of the furnaces and mine gas 
engines of different kinds, including three blowing 
engines of 600 to 700 H.P. each, three electric generators 
of 500 to 1000 horse-power, and ten of 1200 horse-power, 
each driving the plate and sheet mills. 


The foundry includes five cupolas and a complete 
pipe plant, in which pipes up to 48in. bore are 
cast upright. The basic metal is transferred directly to 
two 15-ton converters with electric casting cranes. The 
ingots produced vary from 150 lb. to 1 ton in weight. A 
considerable proportion of these are sent to the Althiitten 
works to be rolled into wire and merchant bars in connec- 
tion with the puddling forge at the same place, the re- 
mainder being converted into plates and sheets ranging 
from 0°2in. to 0°Olin. thick, 12in. to 60in. wide, and 6}{t. 
to 14ft. long, in mills belt driven from the two large 
Nurenberg gas engines previously mentioned. These mills 
have been recently transferred from the Rudolf Hiitte, in 
Teplitz, now about to be closed, an establishment that 
was noted as having introduced the system of continuous 
sheet rolling by parallel groups of rollers appropriately 
speeded from the same engine. An example of the work, 
162ft. long, formed a prominent feature in the Austrian 
exhibit at the Chicago Exhibition, and a considerable pro- 
portion of the steel used in the construction of the Cal- 
goorlie water main was also produced at the same works. 
Kladno was visited on Friday morning; the party leaving 
Prague at 9 a.m., reached the works at a distance of about 
17 miles in thirty-five minutes, and the inspection began, 
but the great extent of the works, and the varied nature 
of the operations carried on, made it necessary to divide 
the party into different sections, which were kept clear of 
each other, and so avoided the mixing and con- 
fusion common when large works are visited by 
a great number of persons at the same time. Originally 
founded to utilise the coal of the adjacent coalfield 
and the Nuciz iron ore, the enterprise had a somewhat 
chequered career until the introduction of the basic 
Bessemer process, since which time it has flourished 
exceedingly, and, by the subsequent consolidations, has 
practically acquired the entire iron-producing capacity of 
Bohemia. The Kladno coal, which is worked in four 
groups of pits adjacent to the works, varying between 
520 and 570 yards in depth, occurs in the upper coal 
measures, which are overlain by cretaceous strata. The 
seam, which included shale and dirt partings, ranging in 
thickness from 16ft. to 40ft., is entirely used for heating 
and gas purposes. The annual output is about 1,580,000 
tons. Owing to the great thickness of the seam 
and the want of filling material, pillar and _ stall 
working is used. The four blast furnaces have a 
collective output of 540 tons daily, the largest, of 
27,530 cubic feet capacity and 75ft. high, making 
180 tons of basic pig. The ore from Nuciz, after passing 
through the calcining kilns, is transferred to a series of 
concrete-lined washing pits, where it is washed with 
water for a period of seven to ten days to remove the 
soluble sulphates formed in roasting, and is practically 
freed from sulphur. From the tanks the burnt ore 1s 
transferred by a Brown crane to the charging bogies of 
the blast furnaces, coke and limestone being similarly 
brought up by chain haulage. The slags are granulated 
and disposed of in a similar manner to that used at 
Kénigshof. The blast furnace metal is delivered directly 
to the steel works, where there are four 13-ton converters. 
The direct metal supply is supplemented by pig metal 
from Kénigshof—where the steel works are only run duriny 
the day shift—which is remelted in Siemens furnaces. Thu 
ingots, after passing soaking pits, are bloomed in a revers- 
ing cogging mill driven by a triple-compound engine of 650U 
horse: power; a similar engine of 7500 horse- power drives the 
girder will, and another non-compound of 4000 horse-powe: 
the rail inill. The heaviest sections rolled are joists 20in. 
deep, and rails 90 lb. to the yard. There are seven other 
rolling mills for smaller sections and wire rods, usually 
three high, but all steam driven with fly-wheel engine 
of from 400 to 1500 horse-power each. The accessory 
machinery, as well as the ladle and other cranes through- 
out the works, are electrically driven from a power station 
containing two 500 horse-power vertical engines, « 
1000 horse-power Parsons turbine, and a 500 horse-power 
Cockerill blast furnace gas engine, supplying alternating 
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current at 550 volts for power and 110 volts continuous 
current for lighting, and the supply can be supplemented 
by a connecting line about 4} miles long, bringing surplus 
current at 5000 volts from the generating stations of the 
collieries. Another interesting matter connected with 
Kladno is the Bertrand Thiel process of open-hearth steel 
making, which was developed at these works by the late Mr. 
E. Bertrand, the then general manager, but it is no 
longer in use, and the open-hearth furnaces are employed 
in working up the Bessemer scrap, producing about 
90,400 tons in the year, the Bessemer output being 131,300 
tons for Kladno, and 62,000 tons for Kénigshof. 

The great extent of the works, and the variety in the 
processes carried on, caused the inspection to be some- 
what hurried, but the midday pause necessarily brought 
it to a close, when the party adjourned to a final lunch 
at the Works Hotel, where the thanks of the visitors 
were appropriately conveyed to the company and Mr. 
Kestranek by Sir Hugh Bell, after which the return 
train was taken to Prague, and ultimately Vienna was 
reached about 10 p.m. on Friday evening. 


THE MORAVIAN AND SILESIAN EXCURSION, 


The party visiting Wittkowitz and Trzynietz, number- 
ing rather more than eighty, under the charge of Mr. 
Stead and Mr. Greiner, leaving Vienna at 8.10 a.m. on 
Thursday, arrived at Wittkowitz early in the afternoon, 
where they were received by Mr. F. Schiister and the 
heads of the different departments, and proceeded to a 
general inspection of the works. This establishment, 
whose foundation dates back to 1829, is based upon the 
important coalfield of Ostrau and Karwin, which is in 
close proximity to the works, and furnishes an abundant 
supply of fuel, including coking coals. Originally started 
as a puddling forge by the Prince Rudolf, Archbishop of 
Olmutz, it has since passed through a series of con- 
tinuous developments—first in the hands of Messrs. 
Rothschild, who held it from 1843 to 1873, and sub- 
sequently in those of Messrs. Gutmann Brothers, 
under the style of the Wittkowitz Mining and Iron 
Smelting Company, who have developed the undertaking 
in all branches involving the use of iron and steel, 
such as heavy forgings, armour plates, ordnances and 
projectiles, and general mechanical and railway engi- 
neering, with the exception, perhaps, of locomotives, 
which is the only prominent item missing in the very 
comprehensive list of products contained in the explana- 
tory pamphlet furnished to the members. In this respect 
Wittkowitz must be compared with Seraing or Le Creusot 
rather than with the more specialised works of this 
country. The works which in 1873 covered a compact 
area of less than half a mile square have now 
grown into a chain of establishments extending about 
14 miles in either direction—N.S. and E.W.—from 
the original centre, with an area of 1250 acres, of 
which nearly 200 acres are covered by buildings. Out 
of the first materials consumed, fuel alone is supplied 
locally, the coke for the seven blast furnaces being made 
principally at the collieries, but also to some extent at 
the works, where there are 280 Otto by-product ovens, 
while the 700,000 tons of iron ore required are furnished 
by a miscellaneous assortment of minerais, including 
phosphoric magnetite from Gellivara,in Lapland, and man- 
ganese ores from Bosnia. The largest proportion, however, 
consists of spathic ores from Rudobanya and Kotterbach, 
in Hungary. The latter are associated with mercurial 
copper ores, and yield a notable proportion of mercury 
when calcined, which, by the addition of condensing 
arrangements to the kilns, is now collected, 54} tons of 
mercury figuring in the returns for 1906. Another by- 
product of some importance is copper, of which 562 tons 
were got in the company’s extraction works from 70,000 
tons of burnt pyrites treated in the year. The output of 
the blast furnaces is nearly 1000 tons daily, the larger 
portion being furnished by the two new furnaces, 82ft. 
high, 21ft. in the boshes, and 14#ft. in the hearth, blown 
by fourteen 7in. tuyeres, with a make of 400 to 450 tons 
each daily. The steel works contain five open-hearth 
furnaces, each of 20 tons capacity, which are worked by 
a combined process, the charge of metal being first blown 
for a short time in a 10-ton converter, and afterwards 
finished in the basic Siemens furnace. This process has 
taken the place of a former combined method using two 
converters, but it is in contemplation to abandon it, with 
the substitution of a large mixer and a 200-ton Talbot 
furnace. There are two other Siemens furnaces for 
larger charges, and five more in the steel foundry, besides 
sixty melting furnaces for crucible steel. Armour 
plate making was started in 1900, the principal agent 
being an 8000-ton forging press. This has lately been 
supplemented by a new 4500-ton press, with a steam 
hydraulic intensifier by Messrs. Davy Brothers. The total 
make of steel ingots in 1906 was 209,938 tons, and of steel 
castings, armour plates, forgings, axles, &c., apart from 
rolling mill products, 25,817 tons, besides which puddled 
iron was made to the extent of 40,100 tons. The total 
number of hands employed in the ironworks and mines 
is 17,028, and in the collieries about 10,000 more. 

At the conclusion of the visit to the works the mem- 
bers were taken to their quarters for the night, and in the 
evening a banquet was given by the company in the 
works hotel. Early on the following morning a start 
was made for Trzynietz, which was reached at 10 a.m., 
where the party was received by Mr. Koller, the general 
manager, and Messrs. Rathenau and Deutsch, of the 
A.E.G., the constructors of the electrical plant. These 
works, like Wittkowitz, are supplied with local fuel, which 
is coked on the works, and carried directly from the 
ovens to the blast furnaces by a ropeway, the ore supply 
for the two 150-ton blast furnaces at work being mainly 
spathic from Hungary, with richer minerals from 
Sosnia and Krivoi Rog, in Russia. 

_ The steel works, which are in process of reconstruction, 
include four 15-ton open-hearth furnaces and two 7-ton 
convetters, which are to be replaced by four 30-ton 
furnaces. The chief interest of the visit was, however, 
the electrical plant as applied to the driving of rolling 





mills, and more particularly the reversing mill, which, 
being the first of its class, has attracted the attention of 
ironmakers from all parts of the world. This was so 
fully described and illustrated in Mr. Selby Bigge’s paper 
before the Iron and Steel Institute at the last annual 
meeting in London, that it will be unnecessary to go 
into further descriptive details here, other than to 
state that the mill, which rolls down 2-ton ingots 
into heavy rails, joints, and billets, is driven by con- 
tinuous current motors receiving their supply from 
a generating station with Parsons’ turbo-dynamos through 
an Illgner balancing fly-wheel transformer, which pro- 
vides for the varying demands of the ro!ling mill up to 
10,000 horse-power, while maintaining a steady demand 
of about 1750 horse-power in the generating station. 
The smaller mills are driven by electro-motors running 
continuously by means of rope transmission, all of which 
are fully noticed in the paper by Mr. Selby Bigge, who 
accompanied the party and explained many points in the 
construction to those not familiar with similar machinery. 
At the close of the inspection the party was entertained 
at luncheon in the hall of the works hotel, after which the 
long return journey was commenced, and Vienna was 
reached about 10 p.m. 

The third excursion to Styria will be noticed subse- 
quently. 








: | 
WIDENING OPERATIONS ON THE GREAT | 
CENTRAL RAILWAY. 


Tuer Great Central Railway Company has, during the past 
three or four years, been engaged upon a number of schemes, 





the completion of which is destined materially to facilitate 


and supports the railway, which at this point runs very 
close to the reservoirs. The wall is a surcharged one, and 
is built of stonework in mortar, about 982ft. long, with a 
maximum height of 25ft. and thickness of 11ft. Owing to 
bad foundations it was necessary to resort to piling; pitch 
pine piles 12in. by 12in. were driven in rows of three—Eft. 
apart—under nearly the whole length of the wall, and a 
staging was formed of 12in. by 12in. head and 12in. by 6in. 
decking encased in cement concrete 3ft. 6in. deep, on which 
the stonework was built. The piles varied in depth from 
49ft. to 10ft., the average being about 20ft: Another retain- 
ing wall at Crowden was built to hold up the cutting, as 
some cottages on the top prevented the slope being 
trimmed off. This wall is also a surcharged one, and 
is constructed of brickwork in cement on cement con- 
crete foundations, about 210ft. long, having a marxi- 
mum height of 17ft. and thickness of 7ft. 2in. A third 
retaining wall near to Woodhead Station is at the foot of a 
steep embankment. Its construction, therefore, necessitated 
some special arrangements, and a temporary timber gantry 
was built behind the wall, and all the materials, &c., worked 
from above with a steam crane. The wall is 204ft. long, with 
a@ maximun height of 23ft., and thickness of 9ft. It is built 
of stonework in mortar on cement concrete foundations. 
The overbridge, situated near Torside, is used as an 
occupation bridge. The abutments and wings are of stone- 
work in mortar on cement concrete foundations, the super- 
structure consisting of two main steel plate girders each 
61ft. long and 6ft. 9in. deep, with cross girders at 4ft. 4in. - 
centres, and jack arches in between. There is a clear width 
of roadway of 12ft. On the Manchester side of Crowden 
Station another occupation road runs under the railway, 
which is carried by an arch bridge. The abutments and 
wings are of stonework in mortar, and the arch, which is on 
the square and 12ft. span, is of four rings of blue brickwork 
in cement. Halfway between Crowden and Woodhead a 
third occupation road goes under the railway. In this case 


the working of traffic over the crowded section of this com- | it was only necessary to extend the existing arch bridge 


pany’s main line system between Sheffield and Manchester. | for about 23ft. 


The small culverts, which are generally of 


In Tue Enctneer for May 31st last some particulars | uniform type, are from 1ft. Gin. to 1ft. 9in. in width, and 


were given of the operations incidental to the opening out of | 
the Bridge Houses Tunnel, Sheffield, and also of the exten- | 
sions and improvements which are now in progress at the | 
Sheffield (Victoria) passenger station. In addition to the | 
widenings and other alterations effected between Ardwick | 
and Hyde Junction, the Great Central Railway Company is 
engaged upon extensive alterations to its main line accom- 
modation between Torside level crossing and Woodhead 
Tunnel, sixteen and nineteen miles respectively, east of 
Manchester. This company’s main line between Sheffield | 
and Manchester, as many of our readers are aware, winds 
for a covsiderable distance amongst the Derbyshire hills, and 








from lft. 6in. to 2ft. in height, the bottom being of flags 
about Tin. thick, on which are two stone side walls, whilst the 
top is again formed with Tin. flags. The inverts of each of the 
larger culvert consists of two rings of blue brickwork in 
cement on a cement concrete foundation. The side walls are 


| of stonework in mortar and the top is a semi-circular arch in 


blue brickwork backed with stonework. The culvert faces 


| vary according to position, and are all of stonework in mortar 
| with plain stone coping. The only station affected by the 


alterations is Crowden. Here the old station has been pulled 
down and a new one built on the island-platform principle 
with booking-office, waiting-room, &c., access being given by 
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Fig. 2 
GREAT CENTRAL RAILWAY—IMPROVEMENTS BETWEEN MANCHESTER AND SHEFFIELD 


between, Hadfield and Woodhead Tunnel the lines skirt the 
south side of the Manchester Corporation reservoirs. Pre- 

vious to the present scheme there were, as shown in Fig. 1, 

up and down loops for a portion of the distance between 

Hadfield and Torside, and by continuing these loops, as 

shown dotted in Fig. 2, traffic will be considerably facilitated, 

because it will then be possible to bring goods trains up to the 

tunnel without blocking the main lines. They will be 

ready to follow passenger traftic so soon as the section ahead 

is clear. 

The general excavations and embankments, owing to the 
irregular ground and to their being on both sides of the 
railway, have been very much spread about, and considerable 
difficulty was experienced in working the cuttings, re- 
moving the excavations, and at the same time avoiding 
interference with the main line traffic: The contractors, 
Messrs. Hutchinson and Company, of Leeds, provided a 
temporary overbridge near Torside, and between Crowden 
and Woodhead a subway was constructed. This latter was 
rather a heavy undertaking. Large timbers 18in. by 18in., 
about 50ft. in length, were placed under each rail, and then a 
heading 13ft. wide was driven, the sides being sheeted with 
6in. planks and supported by heavy timbering strutted across 
both at the top and the bottom. It was possible to work a 
steam navvy in only three of the cuttings, those near 
Crowden Station, and containing about 57 percent. of the 
total excavation. The strata is chiefly boulder clay, and on 
account of the large stones was in places difficult to work 
with a steam navvy. In several instances blasting had to be 
resorted to, whilst a large quantity of stone had to be left in 
the cuttings and afterwards broken up for bottom ballast, toe 
walls, rubble drains, &c. 

Considering the wet nature of this part of the country, 
very little trouble was caused by slips. There was only one 
of any importance, this being in the most westerly part of the 
navvy cuttings near Crowden Station. It was caused by under- 
ground streams saturating the earth, which is at this place | 
of a peaty nature. 


the slope, a deep drain parallel to the railway dug on the top, | re 09 
oi 
ences with grievance committees representing employés the whole 


and the slope itself trimmed off as flat as possible. In all, 
about 220,000 cubic yards of excavation have been removed, 
and the slopes given a batter generally of 14 to 1. 





a lattice-girder footbridge. The permanent way is laid to 
the Great Central Company’s standard pattern. The bottom 
ballast is of hand picked rubble 9in. thick, and the top ballast 
of broken slag. In cuttings where the formation was of 
wet clay, a foundation of ashes Yin. thick was put under the 
bottom ballast. The widening and other operations have 
been carried out by Messrs. Hutchinson and Company, con- 
tractors, of Leeds, whilst to Messrs. Halwood and Company, 
of Manchester, have been entrusted the Crowden Station 
alterations, the whole of the work being carried out to the 
designs and under the supervision of Mr. C. A. Rowlandson, 
chief engineer, and Mr. J. B. Ball, assistant engineer 
(new works), Great Central Railway, Marylebone Station, 
N.W. 








INSTITUTION OF ELECTRICAL ENGINEERS: GLAsGow Local, 
Srection.—The sixth annual dinner will be held in the Banqueting 
Hall of the Grosvenor, Gordon-street, Glasgow, on Wednesday, 
November 20th. 


‘* RECOGNITION” IN AMERICA.—The Railway Age, in its issue ol 
October 4th, just to hand, comments on our editorial of September 
20th, and in particular on the suggestion we advanced, that the 
spokesmen of the A.S.R.S. evidently desired to find the chairman 
and directors in permanent session to hear petty complaints, and 
asaccessible at ail times as a petty foreman. The Railway Age 
states that the officers of American railroads are accessible at all 
times, and in their opinion this is only right. Whether officers in 
this connection means chairmen and directors we may doubt. The 
ordinary working officers, foremen, managers, and superintendents 
are accessible at all times in this country. In THE ENGINEER 
of October 4th we noticed the low state to which discipline on 
American roads had declined, and the evil effects of the interven 
tion of a third party. The Railway Age points out one of these 
evils. It says :—‘‘It is very generally admitted that the represen- 
tatives of the employés use their efforts to delay results and pro- 
long the conferences, which is a serious imposition upon busy 
railway officers. To show how serious this demand on the time of 
railway officers really is, the facts as to one prominent system may 


A toe wall has been built at the foot of | be cited: The road is under the jurisdiction of three general 


rintendents, and in the twelve months ending September, 
these three general superintendents had to devote to confer- 


of 183 working days, or just a little more than half of their time. 
nasmuch as these representatives of the railway had offices at 


- e ae iI 
The chief structural works consist of three retaining walls, | different places, this meant, for two of them, giving up absolutely 


an overbridge, two underbridges, and over twenty culverts, 
the latter ranging in size from lft. 6in. to 12ft. span. 
largest retaining wall is on the east side of Crowden Station, 


all of the 183 days to the grievance committees ; the third, in 


© | whose office the conferences were held, was able todo a little work 


for his employes by working overtime.” 
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THE SHREWSBURY ACCIDENT. 


Earty on Tuesday morning last, the 15th inst., an 
unfortunate railway accident occurred at Shrewsbury 
Station whereby eighteen persons were killed. 

Shrewsbury is an important railway centre. 


The Great | the line from Crewe* that are 


| gradient of 1 in 209 for the last stage before Crewe Bank 


signal-box is reached—distant about 700 yards from the 
north end of the station. From Crewe Bank box the 
gradient is level for about 400 yards, and then rises 
1 in 124 towards the station. The signals controlling 
worked from the Crewe 














Fig. 1-LOOKING TOWARDS SHREWSBURY STATION 


Western Chester lines enter from the north-west and the 
London and North-Western Crewe lines from the north, 
and these diverge at a point about 9 chains south of the 
junction between the Chester and Crewe lines. The 
lines for Hereford lie due south, and the Wellington lines, 
over which access is obtained to Oxford and Paddington, 
lie in an easterly direction. The Hereford and Welling- 
ton lines are the joint property of the Great Western and 
London and North-Western companies, being controlled 
by the Shrewsbury and Hereford Joint Committee, which 
also own and work the station, and it may here be 
remarked that the derailment occurred immediately inside 
the boundary between the joint station and the North- 
Western Crewe lines. 


The unfortunate train was the night “ North to West” | 


express. Up to Shrewsbury this train runs in two por- 
tions. The first, with vehicles from Manchester and the 
North-Eastern line, arrives at Shrewsbury at 1.45 a.m. 
The second portion, consisting of coaches from Liverpool 
and Scotland, leaves Crewe at 1.20 a.m., and is due at 
Shrewsbury at 2.5. It was to this second portion that 
the unfortunate disaster occurred. 

The train was composed of fifteen vehicles carried on 
106 wheels, of which it may be assumed that 96 were 
braked. The engine was Stephenson, No. 2052, of the 


“ Experiment” type—4-6—0--and was built in Decem- 


ber, 1906. 
Shrewsbury is approached from Crewe on a falling 


Position of Locomotive 


Bank and station boxes are as shown in Fig. 2. There ig 
a good running view of these. The distant signal for 
Crewe Bank box is always kept at danger. The line igs 
on a gentle curve to the right from the distant signal to 
this box, and then straight up to the junction outside the 
station, where the line from Crewe diverges into three 
directions. On the extreme left is the outside road, next 
comes No. 1 road, which runs on the west side of the up 
platform, and then No. 2, on the east side. Owing to the 
different directions taken by the Crewe and the Chester 
lines, and the station platforms having been laid out to suit 
the latter, there is necessarily a sharp curve for the Crewe 
lines at the point where they enter the station, and this 
is worse for the up lines than for the down, and for the 
outside road and No. 1 in particular. The facing points 
in the line from Crewe giving access to the three 
different up roads come close behind each other, and the 
best possible scheme for the connections has been de- 
vised unless great expense had been incurred, as any- 
thing more would have necessitated the reconstruction of 
an under-bridge, the further widening of the bridge over 
the road from Castle Foregate to Chester-street, and the 
points and signals being worked from two large signal- 
boxes instead of being centred in one box. The two 
outside roads are well provided at the curve with check- 
rails, and it is important further to note that there is a 
speed limit of 10 miles an hour for trains entering the 
station. 

On the morning in question the first portion had arrived 
and stood in the station on No.1 line. The second portion 
could not therefore be admitted except under caution, and 
consequently the signalman at the station-box sent the 
specified block signals to Crewe Bank box. The man at 
the latter post kept his signals at danger, as did the man 
at the station. The driver, however, ignored these, and 
approached the junction at a high rate of speed, estimated 
by witnesses from 40 to 60 miles an hour. The engine 
passed safely through the first pair of facing points, and got 
through the second on to No. 1 line, but failed to negotiate 
the reverse curve immediately inside those points, with 
the result that it was derailed on its right side. The 
tender followed the engine, and practically the whole 
train was wrecked, with the results already stated. 
The engravings on this page show the 

the accident from two different positions. 
curve outwards, and the line 
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Fig. 3—VIEW FROM SHREWSBURY STATION 





THE ACCIDENT 


| which she was travelling is almost hidden by debri 
| in Fig. 3. 





| COMPRESSED AIR AND ITS INFLUENCE ON 
HEALTH. 

In our issue for August 9th, 1907, we referred to th: 
desirability of young engineers engaged on works where 
diving operations are in progress familiarising themselves 
with such work by personally descending under water in 


diving dress. We laid stress on the necessity for careful 
personal supervision of submarine work on the part of 
the engineers in charge, and pointed out that there exists 
no reason why young and healthy men should not descend 
with safety and ease to considerable depths when occa- 
sion demands, provided due precautions are observed. 
The recent lecture given by Mr. Leonard Hill, l'.R.5., at 
the Engineering Exhibition at Olympia, dealt exhaustivels 
with the physiological effects of compressed air on the 
human body, and his remarks are well worthy of con- 
sideration. Of late years the increasing use of com- 
pressed air in caisson work and tunnelling has led to the 
careful study of the medical side of the question by a 
number of medical men, of whom Mr. Hill is one of the 
best known investigators in this country. In connection 
with many important engineering works where men have 
to carry out operations under compressed air, careful 
precautions are taken to minimise, as far as possible, 
injury to the health of the workers, and resident medical 
officers are employed. Unfortunately, this statement 
does not apply in many cases, and caisson disease is far 
more frequent in its occurrence than it should be. 
Undoubtedly a good deal of it, whether attended by fata! 
results or not, is due to the carelessness of workers and 
disregard of rules and regulations. In the case of helmet 
divers working at considerable depths, it is, we fear, a 
very unusual occurrence to find them taking the precaution 
to decompress slowly. The desire to reach the surface 
after the completion of a “spell” below induces them 
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to throw precaution to the winds and to ascend far more 

idly than is desirable. There is no doubt that most 
rapidly ‘ # : 

of the disease and ill-health of professional divers is due 
to the too rapid decompression commonly practised. 

Mr. Hill points out that the theory, formerly put forward 
by many medical writers, of congestion of the blood in the 
deeper parts of the body induced by variations of atmos- 
pheric pressure, is contrary to physical principles, and is 
quite untenable. Whether it be air or water that uni- 
formly presses upon the body, the tissue fluids transmit 
the pressure equally, and no mechanical effect is produced. 
Every atmosphere (165 |b.) added tothe pressure imposes 
a load of about 40,000 Ib. on the body of a man. 

In the modern diving dress the compressed air keeps 
the water from entering at the cuffof each sleeve. If the 
dress tears water enters and the body becomes wet, but 
the man is in no danger, for the air keeps the water out 
of the helmet. Quite recently the dress of a diver split 
at a depth of over 180ft., and it became filled to the level 
of the helmet. Even at this depth, with a pressure of 
more than 60 lb. per square inch on the body, no ill results 
were experienced. 

It is noteworthy that none of the symptoms, with the 
exception of slight ear trouble, attending the many 
varieties of compressed air sickness occur while the men 
are under pressure. The ear trouble is, as is well known, 
due to the inequality of air pressure on either side of the 
ear drum. The true causes of compressed air sickness 
were discovered by Paul Bert between 1870-1880. He 
showed that the nitrogen gas of the air is dissolved by the 
blood and body fluids in proportion to the pressure of the 
air, and that the gas bubbles off in the blood when an 
animal or man is rapidly decompressed. The bubbles may 
block up the capillaries in one or other part of the body, 
and, by cutting off the part from blood supply, produce 
one or other of the many symptoms, such as deafness, 
vertigo, spinal paralysis, &c. The illness is prevented by 
making the period of decompression sufficiently slow, ‘.c., 
by allowing time for the dissolved nitrogen to escape from 
the lungs. Bert’s experimental results have since been 
confirmed and extended by other investigators both in 
this country and abroad. 

A recent experimenter, Mr. Vernon, has found that 
lard dissolves four times as much nitrogen as water. Mr. 
Hill thinks if it can be shown that this phenomenon 
applies equally to the body fat it is a strong point in 
favour of the employment of lean men as divers. 

The experiments carried out by Mr. Leonard Hill and 
Mr. M. Greenwood include some interesting personal 
experiences under high pressures. A steel chamber 
specially constructed by Messrs. Siebe, Gorman and 
Co., was used for the experiments, most of which 
have been carried out at the London Hospital, and 
in this chamber Mr. Greenwood has been compressed to 
92 lb. per square inch, which is equivalent to a water 
depth of about 210ft. The time of compression was 
fifty-four minutes, the decompression occupied two hours 
and seventeen minutes, and the subject experienced no 
inconvenience beyond a little temporary neuralgic pain 
in the arms. Mr. Hill and Mr. Greenwood have 
frequently been compressed to 75 lb. without serious ill 
effects. The results of their experiments and many 
others, both on men and animals, have proved that it is 
possible for a man to endure a total pressure of seven 
atmospheres (92 lb. per square inch) without unpleasant 
results, provided that, first, at least twenty minutes are 
allowed for each atmosphere during the period of decom- 
pression, the decompression being carried out at an uniform 
rate; and, secondly, the capillary circulation in every 
part of the body is maintained by muscular action during 
decompression. The nearest pressure to this actually 
reached in diving was when what is believed to be 
the record dive was made—a descent to 204ft. (883 lb. 
per square inch pressure)—but it resulted in the 
death of the diver immediately on his reachirtg the 
surface. Other divers descending to great depths have 
met with serious injury to health, either permanent or tem- 
porary, and sometimes resulting indeath. But in almost 
all cases the serious results have been due to very rapid 
ascent. Probably the greatest depth to which an English 
diver has gone and lived afterwards is 189ft. 

Compression and decompression undoubtedly affect 
men in very different degrees; some are affected and 
others not. Mr. Hill observes that “ we can look for an 
explanation of this in the varying state of that colloidal 
solution, the blood, in the varying vigour of the circula- 
tion and respiration and the effect of fatigue. . . . . 
The young man who is in perfect health, with powerful 
heart and deep respiration, can expel the dissolved 
nitrogen from his lungs far more rapidly than the old, 
the intemperate, or one who is over-fatigued by excessive 
labour; and the fat man probably takes up a far larger 
volume of nitrogen than the thin man. The records of 
caisson works seem to show that men under twenty to 
twenty-five years of age escape ; that long shifts increase 
the number of cases; that men who work the air locks, 
passing material through, and undergoing frequent and 
short lasting compression and decompression, are not 
affected. The longer the shift the more complete the 
Saturation of the body; the higher the pressure the 
greater the risks and the graver the symptoms. The 
records show that practically no cases occur with a 
pressure below 14 atmospheres, even though the decom- 
pression period be made only a minute or two.” 

There is one important factor in caisson and tunnel 
work which appears to invite further investigation. 
Records seem to show that bad ventilation of pressure 
Spaces increases the cases of illness. The medical officer 
at the Blackwall Tunnel works held that it is necessary 
to keep the carbon-dioxide in the air under 0-1 per cent., 
and this is actually being done now at the Rotherhithe 
tunnel works at great expense, by the supply of an excep- 
tionally large volume of air to the tunnel face. Mr. 
Hill, Mr. Greenwood, and other recent investigators 
dissociate themselves from the assertion frequently 
nade that moderate quantitics of CO., innocuous at ordi- 
nary pressures, become toxic in compressed air, and be- 





lieve that no harm can result from the breathing of 
percentages of carbon-dioxide far higher than 0-1 per 
cent. It must not be forgotten, however, that a volume 
of CO., equivalent to 1 per cent. at atmospheric pressure, 
becomes equivalent to 4 per cent. when the pressure is 
raised to 4 atmospheres. Dr. Haldane has successfully 
used batteries of air pumps, up to six in number, for 
delivering a large overplus of air to divers at great depth, 
and the beneficial effects of the ample ventilation have 
been well marked. But at low pressures up to 14 or 2 
atmospheres such precautions are unnecessary. 

We must apparently look to other accompaniments of 
bad ventilation to discover the sources of the ill effects 
which result from that condition. Mr. Hill suggests the 
presence of carbon-monoxide (CO) as a likely cause, 
and adduces reasons for his opinion. CO is produced in 
considerable quantities in caisson and tunnel works 
where flare lights, furnaces, and blasting charges are 
used, or where low-flash oils are employed to lubricate 
the compressors. It is a fact that the men who worked 
inthe diving bells at the Dover Harbour works were free 
from illness in contrast with caisson workers at the same 
pressure. The sickness among workers in the New York 
subaqueous tunnels is considerable, and in the Hudson 
tunnel works eight men died in six months last year. 
Mr. Hill suggests that the freedom of the air from CO is 
possibly one of the causes of the Dover immunity. 

The experiments of Drs. Hill and Greenwood on them- 
selves have proved that a decompression rate of 
20 minutes per atmosphere is uniformly safe. On the 
Continent the rate of decompression employed in practice 
on works more nearly approaches this desideratum than 
is usual in England and America. Rates of 10 to 15 
minutes per atmosphere are said to be common; but, 
unfortunately, in this country the rates of decompres- 
sion are far too rapid, and for pressures above 1°5 atmo- 
spheres should be materially extended. 

It is,no doubt, impracticable to insist on a rigid observ- 
ance of the decompression rate laid down by Mr. Hill as 
desirable, but something better than the one, two, or 
three minutes per atmosphere commonly employed is 
undoubtedly required. In connection with the New York 
tunnel works now in progress “ medical locks,” or re- 
poe appr chambers, are used with very satisfactory 
results, and many serious cases of illness: have been 
beneficially treated by recompression and subsequent 
slow decompression. ' 

Dr. John Haldane has advocated “step” decompression. 
Suppose the diver is at 6 atmospheres. If the man is 
quickly decompressed to 2 or 14 atmospheres, any 
bubbles set free will, Dr. Haldane thinks, be so small 
at that pressure that they will do no harm and will escape 
through the lungs on entering the blood. After remain- 
ing from 30 to 60 minutes at this pressure, Dr. Haldane 
would bring the diver to the surface rapidly. Mr. 
Leonard Hill considers this to be a good plan when a 
diver only goes down for a few minutes’ work at a con- 
siderable depth, and his body does not become saturated 
with nitrogen. For caisson work and long exposures he 
believes in steady and uniform decompression. 

Hitherto the sickness in caisson and tunnel work has 
been so great at the higher pressures that no engineer 
has dared to use more than 3} atmospheres (115ft.). 
Divers can and have done more than this. Mr. Hill 
thinks that men specially trained in patience to be slowly 
decompressed might safely carry out tunnelling opera- 
tions at a depth hitherto not dared by the engineer. 








INTERNATIONAL RAILWAY CONGRESS. 





Tue eighth session of the International Railway Congress is 
to be held in Berne, Switzerland, 1910. The following is a 
list of the questions to be discussed, and where British rail- 
way Officers are the reporters their names are added :— 

Rail joints :—Reduction in the number of joints by increas- 
ing the length of the rails ; maximum length to be adopted 
for ordinary track rails; the welding of rail joints; the 
strengthening of rail joints. (Reporter for English speaking 
countries, Mr. Alexander Ross, chief engineer, Great 
Northern Railway.) 

Strengthening the track and the bridges with a view to 
increasing the speed of trains :—Iucreasing strength of road 
on account of increased weight of locomotives and speed of 
trains; means for increasing the speed on curves without 
increasing the superelevation of the outer rail to a corre- 
sponding extent; economy of maintenance to be realised 
from the use of a stiffer track; cross section and quality of 
the rail; the spacing of wooden sleepers and their seats ; 
substitution of other materials for wood in making sleepers ; 
the suitable strengthening of existing metal bridges propor- 
tionately to the increase in the weight of locomotives and in 
the speed of the trains. (Reporter for Great Britain, Mr. 
Jacomb Hood, chief engineer, London and South-Western 
Railway.) 

Junction and swing bridges. Elimination of slackening : 
—Arrangement of the road appliances for passing at high 
speed over switches and swing bridges. 

Long railway tunnels. Construction, ventilation, and 
operation :—Methods used in constructing, ventilating, and 
operating long railway tunnels. 

Use of steel in locomotives and rolling stock. Special 
steels :—Use of steel in the construction of locomotives and 
rolling stock ; freight and passenger wagons entirely of steel ; 
use of special steel of high resistance in the making of the 
various parts of locomotives and rolling stock—tires, axles, 
springs, couplers, boilers, &c. 

Improvements in locomotive boilers :—Boilers with smoke 
tubes ; precautions in constructing and maintaining tubes 
and tube plates; boilers with water tubes; steam super- 
heaters and valve gear for superheated steam; feed-water 
heaters ; damage to boilers, blisters, cracks and corrosions ; 
means employed for preventing these. damages; purification 
of the water and disincrustants and anti-fouling compounds. 
(Reporters for Great Britain, Mr. H.. Fowler, works manager, 
and-Mr, L. Archbutt, chemist, Midland Railway.) 

Steam locomotives for very high speeds :—For obtaining 
regulation speeds exceeding sixty miles per hour. 

Electric traction :—Electrie traction on large railroads ; 














continuous current; alternating current—monophase and 
polyphase ; comparative net cost. 

Working of large stations :—Best arrangements of tracks 
so as to increase their working capacity and ensure safety 
in shunting operations; improved mechanical appliances for 
the conveyance of luggage, &c.; arrangement of tracks in 
goods yards: (a) to allow the continuity of movement of 
vehicles which require shunting, and which are separate 
from the time the train bringing them in has arrived until the 
train taking them away is made up; (b) to prevent such 
movement from being interfered with by the arrival and 
departure of trains; (c) to stop without shock such separate 
vehicles at the end of the successive movements required ; 
(d) to start them again ; new appliances for handling goods. 

Operation of switches and signals :—Improved centralised 
installations for operating switches and signals; the use of 
water, of compressed air, of electricity for working the trans- 
missions ; electric interlocking; route levers; arrangements 
adopted to prevent switches taken from the facing or the 
trailing side.from changing their position before the whole 
train has passed ; use of diagrams to facilitate the considera- 
tion of the full utilisation of tracks along passenger platforms 
and the modifications to be made, in cases of urgency, in the 
way these tracks are used. ‘ 

Passenger tickets :—Different types; systems enabling the 
number of blank tickets to be reduced ; simplified tickets 
for stopping places ; apparatus for printing tickets and check- 
ing them, as and when required. 

Motor vehicles :—The use and cost of motor vehicles or 
self-moving cars. (Reporter for Great Britain, Mr. T. Hurry 
Riches, Taff Vale Railway.) : 

Railways and waterways :—The investigation of the influ- 
ence of waterways considered as feeders and as competitors 
of railways. (Reporter for Great Britain, Mr. C. R. Jebb, 
chief engineer of the Shropshire Union Railway and Canal 
Company.) 

Statistics :—Principles of statistics of railways in opera- 
tion ; uniform classification of working expenses. (Reporter 
for Great Britain, Mr. W. M. Acworth.) 

Motor car services :—Porterage, cartage, and connecting 
services by motor car. (Reporter for all coufitries, Mr. J. C. 
Inglis, general manager, Great Western Railway.) | 

Perishable goods :—Suitable measures for developing the 
traffic in perishables ; packing refrigerator vans ; appliances 
for keeping temperature constant, &c. 

Light railways :—Simplification in operating lines belong- 
ing to main lines, but not having much traffic. 

The working of light railways :— Examination of the results 
of the different systems used in operating light railways— 
leasing, operating jointly with a main line, working by con- 
cessionary himself with or without guarantee or subventions 
from the authorities granting the concession. 

Locomotives and rolling stock for narrow-gauge light rail- 
ways :—Types of the latest locomotives used on narrow-gauge 
light railways with due consideration to the profile of the line 
and the class of traffic; is it advisable (a) to protect the 
wheels and the moving parts by a metal cover, (6) to have a 
footplate at each end of the locomotive? what regulations 
are there on the subject? what are the latest types of car- 
riages and wagons used on narrow-gauge light railways. 

Transhipment : — Examination of the different systems 
adopted for the exchange of goods between lines of different 
gauges—transhipment at the same level, sunk or raised 
tracks, trucks for taking cars of another gauge, tracks with 
three or four lines of rails, &c. 








NINE MONTHS’ ENGINEERING EXPORTS. 


Tue Board of Trade returns for the first nine months of 
the present year show a decided improvement over last year, 
for when these statistics are analysed it is seen that the 
combined British machinery and steam engine exports to all 
countries for that period have exceeded in value those for the 
corresponding period of a year ago by a little over 18 percent., 
the handsome total having been reached of considerably over 
twenty-three millions sterling. And when the comparison is 
carried two years back the improvement is found to be even 
more marked, being then over 36 percent. The exact nine 
months’ totals for the three years have been as follows :— 
1905, £16,883,904; 1906, £19,497,196; 1907, £23,113,859. 
These results would appear to be too marked to be accounted 
for entirely by the advances in prices, which, during the past 
two years, have been occurring. When this feature has been 
allowed for, there still remains sufficient margin to indicate 
that business has increased materially, not in value simply, 
but in volumeas well. It is clear with reference to the engi- 
neering industries that the trade revival which set in about 
two years ago or rather more is, so far as the always highly- 
important oversea demand is concerned, steadily proceeding. 

The most important department has, as usual, been that 
pertaining to miscellaneous machinery-—‘‘ other descrip- 
tions ’’—in which the value of the exports has increased 
from £6,449,301 in the first nine months of 1906 to 
£7,805,115 in the corresponding period of the present year, 
and it is pleasing to find that every one of the markets 
specified in the returns show substantial increases, these 
being especially noteworthy in the case of Europe, South 
America, India, and Australia. The business done with 
Europe has improved from £2,325,531 to £2,793,221, and 
with India from £939,522 to £1,034,136. Nearly every 
market has also bought textile machinery much more heavily 
than a year ago, especially India, Germany, France, 
Russia, and Japan. Mining machinery has gone more freely 
to South Africa, South America, and New Zealand. Railway 
extensions and new constructions in South America have 
evidently been proceeding apace, and may be credited with 
over a million and a quarter’s worth of British locomotive 
engine exports, or better than a year ago by £247,705. The 
same country has also bought miscellaneous descriptions of 
engines heavily, and so have India, Australia, and most of 
the European markets. 











MANCHESTER ASSOCIATION OF ENGINEERS.—The opening meeting 
of this society for the new session was held on Saturday last at the 
Grand.Hotel, Manchester, when about 130 members were present. 
Mr. Joseph Adamson, the president, occupied the chair, and the 
first portion of the evening was devoted to recounting the reminis- 
cences of the Iron and Steel Institute's visit to Vienna by members 
who were present. The members who gave the meeting their 
views on’ this subject were Messrs. Stromeyer, H. Webb, Turner, 
A. Saxon, E. Wood, and the president. The remainder of the 
evening was taken up by an enjoyable programme of music, fur- 
nished largely by the Association’s own members. Mr. Joseph 
Adainson will deliver his presidential address on October 26th. 
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NEW GRAVING DOCKS AND SHIPYARD ON THE 
RIVER TEES. 


Aw event of considerable interest to the Teesside dis- 
trict in particular,and North-Eastern England in general, 
takes place on Tuesday next, the 22nd October, when 
Sir Hugh Bell, Bart., the chairman of the River Tees 
Commissioners, and Lord-Lieutenant of the North 
ltiding of Yorkshire, will lay the first coping stone—a 
large granite block brought specially from the quarries 


founded in 1782, with that of H. S. Edwards and Sons, 
founded in 1768, both firms having been engaged in the 
repairing of vessels on the river Tyne during the whole 
of their existence, and also in the building of new 


| tonnage for more or less of this lengthy period. At 


North and South Shields the firm has six large graving 
docks, two large floating docks, and a shipbuilding yard, 
together with engineering workshops and the necessary 
adjuncts of a considerable ship-repairing and shipbuild- 
ing business. In its shipbuilding department it makes a 





at the Asstian Dam—of the new graving docks and ship- 
yard which Smith’s Dock Company, Limited, of North | 
and South Shields, is establishing on the south side of | 


speciality of the construction and equipment of light 
draught cargo steamers, steam trawlers, and drifters, 
steam tugs and ferry boats, and other small vessels of 
special types. In spite of several 
extensions the company’s sbip- 
building work at North Shields has 
now outgrown the capacity of the 
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yard, and it was, therefore, some 
months ago decided to remove the 
whole of this portion of the busi- 
ness to the river Tees, and there to 
establish two graving docks and a 
shipbuilding yard—see Fig. 1—so 
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frontage of 800ft. on the south side 
of the Tees at South Bank, was 
selected. Before the final purchase 
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lees Conservancy Commissioners Line oF Rivers 


was made a provisional agreement 
was entered into which permitted 














the nature of the ground to be 




















tested by a series of borings, these 
extending over a period of three 
months. The wisdom of this pre- 
caution has been amply justified 
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which the works were designed, 
and by the rapid manner in which 
construction has been pushed for- 
ward. The first portion of the 


500 Feet work to be undertaken was the 
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Fig. 1- PLAN OF THE DOCKS. AND SHIPYARD 


the river Tees at Southbank. The continuous improve- 
ment during recent years of the navigable channel of the 
river by the Tees Conservancy Commissioners, and the 
enlargement of the accommodation and the increase of 
the shipping facilities of the North-Eastern Railway 
Company's docks at Middlesbrough, have had a direct 
influence on the growth in the dimensions of the vessels 
frequenting the river Tees. While this development has 
been going on there has, however, been no corresponding 
increase in the dry dock accommodation. The only 
graving dock on the Tees—the one belonging to the 
River Tees Conservancy Commissioners—was capable, 
when established many years ago, of dealing with the 
largest vessels which then frequented the port, and, 
although it has and will doubtless retain a large field of 


Sc 


Swain 


two graving docks and the reclama- 
tion necessary to bring the dock- 
yard half of the site up to its finished 
level. Contracts for the construc- 
tion of the dock and the reclamation and for the shipyard 
frontage were entered into with Messrs. John Aird and 
Company, of Westminster, and a commencement made 
in January last. The graving docks will have the 
following dimensions:—Dock No. 1, length, inside 
measurement, 550ft.; width between entrance walls, 67ft. ; 
and depth on sill at H.W.O.S.T., 26ft. Dock No. 2, 
length, 450ft.; width, 61ft.; and depth, 26ft. Although, 
as previously remarked, these dimensions will be ample 
for the accommodation of the largest vessels which 
frequent the river Tees, both docks have been so designed 
that they may be lengthened, when necessary, at moderate 
cost. For this purpose, while the walls and floors will 
be of concrete, the inner ends are to be of timber 
sheet-piling, supported by steel arched ribs, so that 


| with a total length of about 2000ft., is constructed of 
| timber sheet piling strongly braced and strutted. Ten pile- 
| driving engines were oy and the water was finally 
| Shut out on April 27th last. The piling has proved ex- 
ceedingly tight, and the quantity of leakage has been 
almost negligible. The piles were driven to an average 
depth of 17ft. below ground level, and the whole was 
further strengthened by a bank of slag and earth filling 
extending the full length of the dam both inside and 
outside, and having an average width at the base 
of 27ft. In order to permit of the testing of the 
dock gates for water-tightness and to provide against 
contingencies such as flooding, the dam is equipped 
with several sluices, so that the water may be admitted or 
shut out, as required. Up to the present 50,000 out of a 
total of 140,000 cubic yards have been excavated. The 
material, chiefly heavy boulder clay which has been 
broken up by means of gelignite, is lifted from the 
trenches by means of skips handled by locomotive cranes. 
The wall trenches are about 24ft. wide, and of an average 
depth of 30ft. below ground level. The building of the 
dock walls was commenced about the middle of June. 
Two “Taylor” concrete mixers are being used, and they 
turn out about 1800 cubic yards of concrete per week, 
and already 1100 out of a total of 2100ft. of dock walls 
have been completed. The concrete fioors of the docks 
are being reinforced by means of ordinary steel rails, 
70 lb. to the yard, placed at 2ft. 3in. centres throughout 
the whole length of the floors of the docks. The pump 
room and suction well are placed near the entrance and 
between the two docks, so as to command either or both. 
The walls of the pump room are being reinforced in a 
similar manner by rails, while the pump room floor will 
have embedded in it a series of rolled steel joists. The 
dock gates, to be provided by Messrs. Head, Wrightson 
and Co., Limited, Thornaby-on-Tees, will be of steel, with 
the usual buoyancy chambers for reducing the swinging 
weights. The whole weight of the gates will be sup- 
ported by the pivot bearing and top anchorages, as 
there will be no supporting rollers. Timber jetties, 
equipped with electrical capstans, are to be provided at 
the dock entrance to facilitate the handling of vessels 
entering and leaving, and, owing to the prevalence of sea- 
worm in the river Tees, this timber work will be creosoted. 
The emptying and filling culverts at the docks will con- 
sist of 54in. diameter cast iron pipes built into the dock 
walls. At the river end the filling culverts are to be 
fitted with a special equilibrium valve which may be 
easily handled by one man. The emptying culverts will 
have standard type sluice valves operated by electrical 
gear. The shipyard will permit of the simultaneous con- 
struction of twelve to eighteen of the largest class of 
trawlers, and on the west side of the shipyard there will 
be provided a gut or wet dock lying parallel to the dry 
docks and having a large timber wharf, of about 400ft. in 
length, at right angles to the river line. This gut or wet 
dock will have a depth of 20ft. at high-water ordinary 
spring tides. The River Tees Commissioners have agreed 
to remove the lighthouse immediately opposite the new 
graving dock entrances to a position a few hundred 
feet further up the river, while they will also increase 
the width of the river on the north bank by about 220ft. 
for a distance of 600ft:, this to permit of large vessels 
entering and leaving the docks without impeding the 

















Fig. 2—THE SITE IN JANUARY,} .1907 


usefulness, it lacks both width and depth of water sufli- 
cient for modern types of vessels. Under these circum- 
stances a considerable amount of profitable work in the 
repairing, cleaning, and painting of vessels of large 
size, which would, under ordinary circumstances, be | 
carried out on the Tees, has to be sent to the Hartlepools, 
or to the rivers Wear and Tyne. By the enter- 
prise of Smith’s Dock Company, Limited, this re- 
proach will, however, shortly be removed, and the 
Tees will be possessed of graving dock accommodation 
capable of dealing with the largest classes of vessels 
likely to use the river for many years ahead. It may 
here be remarked that the firm of Smith’s Dock Com- 
pany Limited, although under its present name dating | 
only from 1891, is really of very old standing, being, as it | 
is, an amalgamation of the firm of T. and W. Smith, | 














Fig. 3—CONDI 


they may be readily moved further in. A not un- 
important feature in graving dock construction is the 
provision of ample space under and at the sides of 
vessels. Insufficient space prevents the access of light 
for the examination of vessels’ bottoms and of air currents 
for the rapid drying of the vessels and that of the paint 
when it is put on. It also greatly hampers the workmen 
engaged in repairs, making the handling of tools and 
large plates difficult and costly. In these new docks the 
floors will be 4ft. 6in. below the level of the sills, giving | 
ample headroom under vessels, whilst the inside width | 


is considerably greater than that between the entrance | 


walls. The site was submerged at H.W.O.S.T. to an 
average depth: of 9ft., and the first efforts of the 
contractors were directed to the construction cf the 


cofferdam for shutting out the water. This cofferdam, 
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TION[OF WORKS AT END OF JULY, 


general traffic of the river. The entire river frontage— 
| 800ft.—will also be dredged to 15ft. below low-water 
| ordinary spring tides. 
| On completion of the dock scheme, the river end of the 
| cofferdam will be removed and its place taken by a line 
| of sheet piling driven down below the level of the dock 
entrances, the other three sides of the cofferdam being left 
in position and forming a complete wall of sheeting round 
the docks. There will be large and well-equipped machinery 
sheds, fitting shops, boiler shops, blacksmiths’, painters’, 
boat-builders’, and spar-makers’ shops, moulding lofts, and 
drawing and general offices. The whole of the plant on 
the works will be driven by electrical power obtained from 
| the mains of the Cleveland and Durham Electric Power, 
| Limited. The dock pumps, capable of discharging in 
| 90min. the wholeof the water—about 36,500 tons—in the 
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larger dock, are being constructed by the Worthington 
Pamp Company, Limited, of Newark, and the electrical 
plant, to be provided by the Westinghouse Company, 
will comprise two 400-horse-power three-phase slip-ring 
type induction motors, 40 periods, 400-440 volts, 285 
revolutions per minute, with two liquid type starters; 
and one 35-horse-power squirrel cage induction motor, 
three-phase, 40 periods, 400-440 volts, 760 revolutions per 
minute, with an oil immersed auto-starter. The site is to 
have direct connections with the Darlington and Saltburn 
main lines of the North-Eastern Railway system. In 
Figs. 2 and 3 and on page 388 we give a series of inter- 
esting views showing the progress of the work at 
different periods. 

It is anticipated that in a few months the road 
accommodation will be further improved by the establish- 
ment of a bridge over the railway lines near to South 
Bank Station, as also by a new road which the local 
governing authorities are to make therefrom down to the 
riverside. One conspicuous advantage which the present 
scheme possesses is that it has been possible to design it 
from the first as a whole, instead of proceeding—as is 
generally the case—by a process of expanding at uncer- 
tain intervals and along lines which often cannot be very 
harmoniously related one to the other. At present about 
350 men are engaged on the contract, and the work is pro- 
ceeding day and night. The undertaking—estimated to 
involve an outlay of about £250,000—is being carried out 
to the designs and under the supervision of Mr. J. 
Mitchell Moncrieff, M. Inst. C.E., of Newcastle-on-Tyne, 
whose resident engineer is Mr. James Mitchell, 
A.M. Inst. C.E., the contractors being represented by Mr. 
G. F. Palmer. 








COAL MINING IN BELGIUM. 


Tue reports of Sir Cecil Hertslet, H.M. Consul-General in 
Belgium on commercial and industrial matters in that country 
are among the most interesing of the Diplomatic and Consular 
reports issued by the Foreign-oftice. Sir Cecil’s latest report on 
the Coal Mining Industry of Belgium adds another to a series 
of publications in which he has dealt with such varied 
subjects as Ankylostomiasis (miner’s worm disease); the 
Arms Industry at Liége; the development of the Port of 
Antwerp; the Diamond Industry, and the Belgian Canals and 
Waterways. 

Most of the coal raised in Belgium is for home consump- 
tion, there being very little exported to any country except 
France. The ‘‘ Administration of Mines’’ in Belgium is a 
Government department under the Ministry of Industry and 
Labour, delegated to superintend the mines and to carry out 
periodical examinations of mines, machinery, and plant. Al- 
though the coal mines of Belgium only produce an output of 
small proportions compared with that of the United Kingdom, 
the country, in this as well as in the majority of her manufac- 
turing industries, is well up to date, and the regulations of the 
Administration of Mines are strictly carried out to the general 
welfare of the mining industry. The work of producing 
coal in Belgium is peculiarly difficult owing to the physical 
features of the coal zones ; the carboniferous system traverses 
the greater part of the country’s length from the south-west 
to the east, running from the south of Mons to Liége, and 
consisting of two principal strata, viz., the ‘‘ Dinantien”’ 
stratum, which is composed of limestone and dolomite, 
and the Westphalian stratum, which is the real coal produc- 
ing zone, and is itself subdivided into two distinct parts, the 
lower and upper coalfields. The lower zone corresponds very 
closely to the ‘‘ millstone grit ’’ in the British coalfields; the 
upper zone, which is the coal layer proper, is actively worked 
in the provinces of Hainaut, Liége, and Namur. Discoveries 
of coal have also been made in the provinces of Limbourg 
and Antwerp. The length of the coal zone is some 106 miles, 

arying in width from 1? to 9} miles, the estimated area of 
the coalfields being 532 square miles. The bottom of the 
coal is estimated to be about 2625 yards deep west of the 
town of Mons, and probably exceeds 1640 yards at Lidge. 
In the Borinage district, near the French frontier, the forma- 
tion reaches its most complete development, the depth of the 
coal bed being estimated at 2300 yards, and the number of 
workable seams at 125. The thickest seam does not 
exceed 5ft. Gin., and the average is far below that figure. 
The total depth of coal is about 77 yards. 

The quality of Belgian coal varies considerably, and ranges 
from the gas coal known locally as Flénu, containing 28 to 
35 per cent. of volatile matter, to a coal having less than 
11 per cent. of volatile properties. 

The Administration of Mines divides the various pits into 
five categories, for which separate regulations as to safety 
precautions apply. All mines are placed in one or other of 
these categories, and regulations are not specially made for 
particular mines. The classification is: (1) Non-fire-damp 
mines ; (2) slight fire-damp; (3) moderate; (4) intense, and 
(5) instanvaneous discharge. In mines free from fire-damp 
naked flames are absolutely prohibited. The law of August, 
1904, prescribed the exclusive use of safety lamps of certain 
standard patterns in all fire-damp mines. In certain classes 
of mines the regulations as to the lighting of lamps are most 
stringent, and in no fire-damp mines are lamps allowed to be 
re-lighted except at the surface, with the exception of lamps 
provided with internal relighting apparatus, and then only in 
particular locations. The report gives some interesting 
details respecting the latest forms of safety lamp approved by 
the Administration. 

The Wolf lamp, used in the mines of the Mariemont and 
Bascoup Company—which is one of the largest and best 
administered mining companies in Belgium—is a benzine 
lamp fitted with an automatic relighter, and, in addition, 
possesses the advantage of automatically locking after it has 
been filled and screwed together, so that it is impossible for 
the workers in the mines to open it, as this can only be 
done by means of an electro-magnet specially used for the 
purpose. 

“‘In regard to safety lamps, experiments have shown (1) 
that the use of mineral oils does not effect the safety of 
lamps ; (2) that relighters in the lamps do not present any 
special danger; and (3) that the lamps recently authorised in 
Belgium, all of which are protected with an iron casing, have 
greater properties of safety in all gaseous currents than any 
previously known in the country.”’ 

Firedamp is found in all Belgian coal districts, and only 
14 per cent. of the total coal production of the country is 
represented by the output of mines free from fire-damp. It 





has been ascertained that the total quantity of fire-damp 
normally given off in firedamp mines is equivalent to from 
21 to 65 cubic metres per ton extracted. The gas pressure in 
the virgin coal in some mines, as ascertained by means of a 
manometer placed in bore-holes, is as high as forty-two 
atmospheres, 

It is to this great pressure that the phenomenon known as 
instantaneous fire-damp discharges, which are so frequent in 
the Mons district, may be attributed. The prevalence of fire- 
damp in Belgian mines makes the use of explosives a question 
of the utmost importance to the mining industry. In recent 
years the substitution of safety explosives in place of the 
dangerous explosives previously employed has rendered the 
working of mines comparatively safe. Statistics show that 
the mortality from accidents of all kinds among the workers 
in the mining districts fell as low as an average of 10°1 per 
10,000 per annum in the period 1901-4, notwithstanding that 
the mines of Belgium are among the most dangerous in 
the world. During the four years 1901-4 the proportion of 
accidents due to the ignition of fire-damp was 0°39 per 10,000 
men employed per annum, and the cause of ignition was the 
use of explosives. The proportion of workmen killed by all 
accidents due to fire-damp during the above period was 0°78 
per 10,000. During the years 1891-1900 the average was 
2°79 per 10,000, and in the period 1881-1890 4°37. The aver- 
age quantity of explosives used in fire-damp mines of the 
‘*slight’’ and ‘*moderate’’ categories for all purposes is 
45 kilos. per 1000 tons extracted. The regulations as to the 
use of safety explosives—the use of which is now alone per- 
mitted in Belgian coal mines—are summarised in the report, 
and a description of the operations carried out at the Govern- 
ment testing station at Frameries is given. This establish- 
ment carries out experimental research in connection with 
lamps, explosives, and fire-damp questions, and is charged 
with the definition of explosives classed as ‘‘ safety.’ 

The excellent semi-official School of Mines at Mons is also 
referred to. This establishment provides a three, four, or 
five years’ course of scientific and practical instruction, 
and the fees charged are so moderate as to place a thorough 
technical training within the means of all. : 

It is probable that an, as yet, unworked coal district lying 
in the province of Limbourg, and in part of the province of 
Antwerp, known as the Campine district, will be opened up 
within the next few years. The great depth at which the 
coal is found in this district, has hitherto prevented the 
field from being exploited. 

The report, which is well worth perusal by all engineers 
engaged in coal mining, also contains a mass of information 
concerning mining appliances, such as cables, safety brakes, 
and machinery; wages and workmen's compensation ; 
hours of labour in mines; cost of working and wages, and 
statistics of output and prices. 








FORTHCOMING MEETINGS. 


Tue Civil and Mechanical Engineers’ Society have chosen 
interesting subjects for their discussions. The first meeting 
of this society will take place on November 6th, when Mr. 

. S. E. de Vesian, M.Inst.C.E., will read a paper on 
‘* Ferro-Concrete : Its Construction and Application.’’ The 
meetings are held monthly, and on December 5th Mr. A. T. 
Walmsley, M. Inst.C.E., will read a paper on ‘' Retaining 
Walls.’’ ‘‘ Standard Notation for Engineering Formula ”’ is 
the subject chosen for discussion at an ordinary meeting to 
be held on January 2nd; and on February 6th Mr. F. G. 
Woollard will read a paper on ‘‘ The Absorption of Shock on 
Wheeled Vehicles.”’ 

The Birmingham Association of Mechanical Engineers 
have prepared a long programme. Besides numerous visits 
which have been arranged already, five papers have been 
accepted. These will be read on November 2nd, Novem- 
ber 14th, January 16th, February 1st, and March 7th, and 
their respective titles are ‘‘The Estimation of Costs in 
General Engineering Work,’’ by Mr. F. T. Clapham ; ‘‘ The 
Heat Theory,”’ by Mr. J. Batey; ‘‘ Heavy Traction Engines, 
Trailers, and Steam Wagons,’’ by Mr. G. Martin Gamble; 
‘*The Engineering Aspect of a Modern Brewery,’’ by Mr. 
F. J. T. Haskew ; and ‘‘ The Organisation of the Hardening 
Shop,’’ by Mr. 3. Lord. Other papers will be read, but the 
subjects have not yet been chosen. The general meeting 
will be held on December 7th, and the new president will 
deliver his address at the first meeting in the New Year, 
which is to be held on January 4th. 

The sessional meetings of the Rugby Engineering Society 
commenced last night, and the next paper, entitled ‘‘ The 
Diesel Engine,’ by Mr. A. E. Thompson, will be read 
on November 2ist. A lecture will be given on Decem- 
ber 12th by Mr. John Shaw, the subject being ‘‘ Textile 
Electric Driving.’’ The first paper in the New Year will 
be by Mr. A. W. 8. Graeme on “ The British Locomotive.’’ 
On February 13th Mr. Bernard Hopps will discuss 
‘* Mechanically-propelled Commercial Vehicles, with Special 
Reference to the Petrol-Electric System.’’ The final paper 
—at least, so far as at present arranged—will be on ‘‘ The 
Systematic Design of Lines of Direct-current Machines in 
Relation to the Use of Commutating Poles,’’ and will be 
delivered on March 12th by Messrs. H. O. Enrich and F. P. 
Whitaker. Four visits have also been arranged. 

The meetings of the Institute of Marine Engineers have 
alreaGy commenced. On the 28th inst. the subject of the 
paper will be ‘‘ Damage to Hulls of Vessels,’’ and the 
author, Mr. R. Elliott, B.Sc. A lecture on ‘‘ Fuel Testing ’’ 
will be delivered on November 4th. On Monday, November 
18th, Mr. R. Elliott, B.Sc., will read another paper; this 
time on ‘‘ Damage to and Defects in Machinery.’’ There is 
to be a lecture entitled ‘‘ Roller Bearings,’’ on November 
25th, and another on ‘‘ Logic,’’ by Mr. T. F. Aukland, on 
December 9th, Numerous discussions, concerts, and other 
social functions have been arranged, and the autumn session 
of the Institute promises to be a most successful one. 

The opening meeting of the fifty-first session, 1907-08, of 
the Institution of Engineers and Shipbuilders in Scotland 
will be held on the 22nd inst., when the new president, Mr. 
John Ward, of Messrs. Denny and Bros., Dumbarton, will 
deliver his presidential address. This will deal for most part, 
in a retrospective way, with the developments in ship- 
building, and from the important share which the firm he is 
connected with has all along taken in new depar- 
tures in shipbuilding, especially of late, in connection with 
ship propulsion by steam turbines, it is anticipated his 
address will be charged with general interest and technical 
importance. On the same evening a paper will be read 
descriptive of an ‘‘ Apparatus for Dead-beating the Roll of 
Ships,’’ the author being Dr. Victor Cremieu, of Paris, who 
has already contributed a paper on the subject to the 





Académie des Sciences, Paris. The programme of papers 
to be read during the rest of the session is one of decided 
interest and variety. ‘‘ The Place of the Laboratory in the 
Training of Engineers’’ is the title of a paper to be given by 
Professor A. L. Mellanby, which will be followed by one. on 
the up-to-date subject of ‘‘ Wireless Telegraphy,’’ by J. 
Erskine-Murray, D.Sc. Mr. W. G. Martin will give a 
paper on ‘‘The Electrical Equipment of the Liner Maure- 
tania,’’ the work connected with which his firm has been 
responsible for. ‘The Inter-relation of Theory and Prac. 
tice in Shipbuilding ’’ is the title of a paper which will be 
delivered by Mr. J, J. O'Neil, of the scientific staff at the 
Fairfield works ; while the subject of ‘‘ Ships’ Specifications,”’ 
more particularly with regard to their commercial aspects, 
will be treated by Mr. J.R.Jack. Mr.I. V. Robinson will sub 
mit a paper on ‘‘ The Cost of Power Production,”’ while Mr. ). 
B. Morrison will read a paper on ‘‘ Condensers and Condensing 
Plant.’’ ‘‘ Danish State Railway Ferry Steamers ’”’ will form 
the subject of a paper by Mr. H. N. Olsen, and as the general 
question of train-ferry steamers, for cross-chanvel and cross- 
river purposes, is at the present time being much discussed, 
the paper should be of special interest. The session just 
commencing is the fifty-first in the Institution’s history, 
the jubilee having been marked in various waysrecently. The 
Institution’s fine new building in E{mbank-street, opposite 
the Glasgow High School, is making good progress, and by 
this time next year at the latest the members, now some 1550 
in number, will be accommodated in their commodious new 
home. 

The dates of the meetings of the Incorporated Society of 
Automobile Engineers have not yet been arranged, but we 
are informed that the papers to be read before Christmas 
include one by Colonel Crompton, R.E., on ‘‘ The Future of 
Automobile Engineering,’’ which will be taken on November 
20th. Another is by Mr. Dugald Clerk on ‘‘The Princi- 
ples of Carburetting as Determined by Exhaust Gas 
Analysis.’ Dr. Hele-Shaw is presenting a paper on ‘' The 
Fuel Question,’’ and Mr. F. W. Lanchester will deal 
with ‘‘Some Problems Peculiar to the Design of the Auto- 
mobile.”’ The last three of these papers will be dealt with 
some time in December, but as yet the dates have not been 
arranged. i : 

The programme of the Leicester Association of Engineers 
is complete. The meetings will be held at the Technical and 
Art Schools, the first one taking place to-morrow night, when 
the annual general meeting will be held, and the President 
will read an address entitled ‘‘Interchangeability.’’ On 
November 2nd Mr. A. C. Harris will read a paper ou 
‘‘Springs.’’. The next paper will deal with ‘‘ Hertzian 
Waves,’’ and will be read on November 16th by Mr. W. H. 
Shardlow. On December 7th Mr. N. P. Laird, Assoc. M. 
Inst. C.E., will read a paper on ‘‘ Steel in Conjunction 
with Concrete.” The last paper this year will be given by 
Mr. A. Bates on December 21st, the subject chosen being 
‘‘Some Recent Developments in Shoe Machinery.”” A 
general invitation has been extended to the mechanics in 
Leicester to attend the meeting to be held on January 11th, 
on which occasion the evening will be devoted to a discussion 
on ‘‘ Workshop Subjects.’’ The paper to be dealt with on 
January 25th should be of considerable interest and provoke 
a good discussion, for Mr. W. Keay, Assoc. M. Inst. C.E., is 
to give a paper on “The Principles of Bridge Construction, 
with a Special Note on the Quebec Disaster’’—this paper 
will be illustrated by lantern slides. On February 8th Mr. 
A. J. Gimson, M.I. Mech, E., will give a paper on ‘* Fuel,”’ 
and on February 22nd Mr. H. A. Rocheling reads his paper 
on ‘‘ Power Supply from Gas.’’ Mr. 8. H. Webb will, on 
March 7th, give some notes on ‘‘ Water Turbine Lighting 
Plant,’’ and on the same evening Mr. F. ©. Pulsford, 
A.M.I. Mech. E., will read a paper on ‘‘ Water Purification 
for Industrial Purposes.’’ The last meeting of the session will 
be held on March 21st, on which occasion Mr. James A. 
Keay, M.I. Mech. E., will give a paper on ‘‘ Building the 
Equipment of a Machine Shop.’’ 7 , 

The meetings of the Institution of Civil Engineers of 
Ireland will commence on November 6th, when Mr. M. W. 
Foley will read a paper entitled ‘‘ Trinidad Lake Asphalt.”’ 
The other meetings throughout the session will be held on 
the first Wednesday of each month until June. There is a 
variety of subjects which should prove productive of interest- 
ing discussions. So far the papers arranged, besides the first, 
include one on the ‘‘ Michelstown Sewage Disposal Works,”’ 
by F. E. Draper. This will be followed by the President's 
address. Then Mr. G. N. Eustace will read a paper on 
‘* Bridge Floors,’’ and Prof. Lilley will submit a paper on 
‘* Braced Struts.’ No further arrangements hive yet b3en 
made, 








THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
AssocIaTION.—The first general meeting was held at the Institu- 
tion, Storey’s-gate, Westminster, S.W., on Monday, October 14th, 
1907, at 8 p.m., Mr. J. F. Robinson, member of Council, in the 
chair. The minutes of the last general meeting were read, 
approved, and signed by the chairman. A paper, entitled 
‘Modern Locomotive Practice,” by Mr. Alister MacKinnon, 
graduate, of Aberdeen, was presented and read by the author. Mr. 
Percival Petrie opened the discussion, in which the following 
graduates took part: — Messrs. Sanders, Maitland, Duncan, 
Walker, Stock, Rouse, Briggs, Fanghanel, Cartwright, Atkinson, 
Salway, Brook and Shaw. Mr. Fry (member) and the chairman, 
Mr. Robinson, also made some very interesting remarks on the 
paper. The meeting concluded with a vote of thanks to the 
chairman. 


FERRO - CONCRETE CONSTRUCTION. — Prof. Henry Adams, 
M. Inst. C.E., &c , gave a lecture on the evening of October 10th, 
on ferro-concrete construction at the Engineering Exhibition, 
Olympia. He first described the principle of the construction, in 
which steel, strong in tension, was used in such a way that it took 
up all the tensile stress, and cement concrete, which was strong in 

ompression, took up all the compressive stress, the combination 

giving an efficient and economical result. The principles of stress 
were explained by means of an india-rubber beam differently 
marked on the four sides and permitting of simple manipulation. 
The different forms of steel reinforcing bars and their strength 
were noted. The best protection from corrosion was stated to be 
Portland cement wash, after slight rusting had removed the mill 
scale. The composition of the concrete and mode of mixing and 
placing were dealt with, and references made to the engineering 
standard specification for cement. The general type of a ferro- 
concrete building was described from foundations to roof. The 
lecturer illustrated by lantern photographs many varieties of 
buildings in ferro-concrete, both exteriors and interiors ; then the 
details of construction came under review, the early failures 
through want of provision for shear stress being shown in a very 
graphic manner. A series of slides illustrating the failure of the 
Madrid reservoir were shown, and many illustrations showing 
the various modes of constructing foundations brought the 
interesting lecture to a close. 
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RAILWAY MATTERS. 


Tue Belgian State Railway authorities in Brussels 
recently gave out contracts for the supply of 34,000 tons of steel 
rails at 159f. per ton. 

Tue North London Railway Company has commenced 
the erection of a new station at Salusbury-road, Kilburn, between 
Rrondesbury and Kensal Rise, to be known as Brondesbury Park 
Station. 

AccoRDING to the I!ngineering T[ecord, an earth 
current of unusual strength was recently experienced on the tele- 
graph lines of the Canadian Pacific Railway in Western Ontario and 
Manitoba. The current was strong enough to set fire to the switch- 
board at Fort William. 


AccorpInG to the Engineering Record, steel sleepers 
will be used on the Bessemer and Lake Erie Railroad next year. 
About 70,000 sleepers will be necessary for renewals and repairs in 
place of wooden sleepers now in use, the lines on which they will 
he used aggregating 90 miles. 


A LONG railway tunnel will be built on the Midland 
Railway of Australia under Arthur Pass, the total length being 
about 28,000ft., or about 5} miles. The section will be 17ft. high 
and 15ft. wide, and it will be lined throughout. The material 
through which the tunnel will be driven is solid rock. 


Tur New Jersey Railroad Commission has appointed 
an inspector to examine the third-rail system as used on the West 
Jersey and Seashore Railroad with a view to determining its safety 
and to recommending certain protective devices if found necessary. 
The third rail on this road is protected only at stations and in 
yards, 

Tue Pennsylvania Railway Company recently equipped 
a large number of 100,000 lb. capacity cars with Schoen solid steel 
wheels, replacing cast iron wheels. The marked capacity of these 
cars has been increased to 110,000 lb, with an allowance of 
15 per cent. overload, because the car bodies and truck frames are 
amply strong to carry the increased load. 


MassacHUsETTsS has a new law compelling railroads 
to clean up the brush on both sides of their tracks in order to 
lessen the danger from forest fires, and is also considering the need 
of spark arresters for locomotives, Other States, says the Scientific 
American, are behind Massachusetts, for the loss in the needless 
destruction of woods is enormously heavy. 


A MEETING of the General Purposes Committee of the 
Manchester ('orporation was held on Wednesday for the purpose of 


considering the reports of the Parliamentary Sub-committee, 
which recommends that a Bill be promoted in the next session of 
Parliament containing powers among which is one to authorise the 
construction of tramways in Princess-road, Moss Side. 


Tur Cornish Riviera, Limited, Express makes a daily 
non-stop run of 225 miles, and maintains an average of about fifty- 
seven miles an hour. It burns 40 lb. of coal and evaporates 
31 gallons of water a mile. The water supply is replenished every 
fifty miles or so, being picked up from troughs between the rails. 
During the run at least 12 pints of oil are used. The engine-driver 
has to read over 500 signals. 


Prosectep developments at the north end of Darling- 
ton include extensions to the North-Eastern Railway locomotive 
works, in order to cope with the increase in the boilerwork on the 
system. The extensions, it is understood, will comprise a new 
boiler and tender shop, a new paint shop, and possibly some new 
offices. The approximate total dost of the new undertaking will 
be between £50,000 and £70,000. 


Tar Camberwell Borough Council have decided to 
adhere to their resolution to oppose the London County Council’s 
proposals to run tramways on the overhead system through Cam- 
berwell to the Crystal Palace. A committee suggested an alterna- 
tive route to the one by Sydenham-hill, and against the new route, 
which was +4 Croxted-road, the residents petitioned, and it was 
ultimately decided to recommend to the London County Council a 
third route by way of Rosendale and Hamilton-roads. 


THE major portion of the work of strengthening the 
South-Eastern Railway bridge at Charing Cross has been accom- 
plished, but some months will elapse before the completion of the 
structural alterations to the ‘‘ fan end ” of the bridge—as the three 
gradually widening spans over the Embankment, the District Rail- 
way, and Villiers-street are known. The work consists of putting 
in new main girders to strengthen the bridge, necessitated by the 
increase in weight of the locomotives as compared with those for 
which the structure was originally designed. 


In a new German street car fender the only visible part 
of the mechanism is a projecting strip extending in front of the 
forward platform of the car and attached to a shaft or rod carried 
by the platform. If this strip comes in contact with any object it 
yields easily, and forces the shaft backward. By this movement 
the electric current is cut off, an automatic brake is applied, and a 
broad fender, some 3ft. back, immediately in front of the wheels, 
drops to the rail level and picks up the object on the track. Dur- 
ing the continuous daily experiments carried on for many months 
there has been no failure to pick up safely and easily all obstacles 
encountered. The device is, we understand, controlled by the 
City Council of Dresden. 


Tue Board of Trade have recently confirmed the 
undermentioned Orders made by the Light Railway Commis- 
sioners :—(1) Llandudno and Colwyn Bay Light Railway (Exten- 
sion and Amendment) Order, 1907, authorising the construction of 
light railways in the urban district of Colwyn Bay and Colwyn, in 
the county of Denbigh, in extension of the light railways 
authorised by the Llandudno and Colwyn Bay Light Railway 
Order, 1898, and amending the said Order and the Llandudno and 
Colwyn Bay Light Railway (Deviation and Amendment) Order, 
1903; (2) Southwold Light Railway (Borrowing Powers, &c.) 
Order, 1907, amending the borrowing powers of the Southwold 
Railway Company, and for other purposes. 


For a combination of strength and durability, with 
some reduction in weight, several American railways are now 
experimenting with railway carriages built entirely of steel, the 
only wood being in the doors, window sashes, and some small 
fittings, although some of these carriages even have metal doors 
and window sashes, Sleeping and saloon carriages are also to be 
built, and the Pullman Company has completed a sleeping saloon 
in which the underframe and body framing, outside sheathing, 
and interior lining and finish are all of steel. The passenger 
carriages are 80ft. long over the vestibuled or enclosed platforms, 
weigh 56 tons empty, and carry eighty-eight passengers. Some 
are on six-wheel and others on four-wheel bogies. 


THE railways of New South Wales, Australia, aggre- 
gated 3453 miles open for traffic on June 30th, 1906; 145 miles 
were under construction, and 360 miles authorised. The gross 
earnings were £470,940, with operating expenses £249,970— 
53 per cent. During the year 41,413,084 passengers were carried, 
without any train accident resulting in loss of life. A large amount 
of work was done in laying new rails, ties, and ballast. At the 
railway shops 37 locomotive boilers were built, and 40 locomotives 
rebuilt, while 724 engines were repaired. The freight traffic 
included 8,542,850 tons of general freight, and 250,980 tons of live 
stock. The equipment comprises 656 locomotives, 541 tenders, 
1187 cars in passenger service, 11,681 cars in freight service, and 
1038 cars in railway service. The maintenance of way and struc- 
tures represented £173 per mile, 





NOTES AND MEMORANDA. 


THE increased radiating surface of aluminium over a 
copper wire of equal conductivity makes aluminium especially suit- 
able for carrying currents of very large volume. 


_ Bricks made of sand and lime and hardened in the 
air are used largely in districts where there is no clay from which 
pad brick can be made, but where an abundance of sand can be 
ound, 


FAN investigation of manhole explosions at Aberdeen 
some time ago disclosed the fact that coal gas leaking from street 
mains may become odourless by filtering through a moderately 
thick layer of earth without losing its explosive effect. 


Active explorations of a new Cuban deposit of iron ore, 
according to the Jron Age, has brought to light above 500 million 
tons, which would add 5 per cent. to the figure representing the 
world’s total iron ore supply, as published last year in a report of 
the Swedish Government experts. 


Txsts recently made in Germany by Dr. O. Meyer 
show that the average slipping resistance between steel bars—with 
the skin as it comes from the rolling mill—and concrete is about 
650 lb. per square inch of surface, The average resistance for 
turned or otherwise smoothed bars is about 235 Ib. per square inch, 


Mvcu trouble, says the Industrial World, is caused in 
brazing by not using thoroughly fused borax. Dry borax does not 
answer, as it swells while brazing, and makes the joint porous. 
The borax should be melted in a clay or iron crucible to a clear 
liquid, so as to drive off all water. Such borax will not swell when 
used for brazing. 


Boron steel, says Technical “Literature, contains 
boron in the form of an iron borocarbide. This borocarbide, 
which renders the steel very brittle, passes into solution when the 
metal is tempered at 850 deg. Cent., provided that the boron con- 
tent is low, but a portion remains undissolved when the amount of 
this element present is about 0-8 per cent. 


Sueet zinc may be worked to some extent without 
annealing, which, however, may be accomplished by hot oil. An 
oil with a _ flash point, such as paraffin oil, should be used. 
The zine is dipped into it while it is hot, when it will become 
annealed. Zinc may also be annealed in a muffle or by a blowpipe, 
but great care is necessary to obviate melting. 


EXPERIENCE has shown, says the Engineering and 
Mining Journal, that when sinking a shaft of moderate depth 
ventilation may be supplied by a fire burning in one corner. To 
clear smoke away quickly it has been found practical to burn a 
bundle of straw or shavings in one end of the shaft, and throw a 
bucket of water down the other. 
sectional area small, ventilation can be produced by a steam jet or 
by a small fan run eitber by steam or by hand. 


Ir is reported that magnesite and magnesia clay 
deposits are found in Northern Italy in the province of Turin. 
Italy produces annually about 1800 tons of sulphate of magnesium, 
600 tons of calcined magnesia, and 625 tons of magnesite. The 
kingdom exports some 850 tons of sulphate of magnesium and 
imports 950 tons of magnesium, exporting about one-half of the 
latter amount. The domestic production appears to suffice for the 
home consumption, and is apt to be increased according to 
necessities, 


Accorp1NnG to an American contemporary, brick manu- 
factured from borax tailings, minus the boric acid component, will 
be placed on the market shortly at Daggett. These bricks, it is 
stated, will be sold at such a price that they will be used in prefer- 
ence to lumber, which at this time commands a price more than 
donble the probable cost of the borax by-product bricks. The ore 
is first ground to 60-mesh, then treated to extract the boric acid ; 
next, the residue is compressed. The bricks will be of two kinds, 
common red and Mexican adobe. 


Cuemists have long tried to manufacture precious 
stones in their laboratories, but have only succeeded in producing 
one—the ruby—on a commercially paying basis. Within the last 
month, says the Scientific American, artificial sapphires have been 
announced, and some of them have reached New York from Paris. 
Hydrofluoric acid has no effect on the new sapphires. The imita- 
tion, however, has a specific gravity considerably lower than that 
of the real sapphire, and is softer than it. Another difference is 
that, while the natural stone refracts different colours brilliantly 
from different surfaces, the imitations do this only slightly, or not 
at all. 


Snow-LoaD on roofs is the subject of some recent 
investigations by Mr. S. de Perrot, of Neuenburg, Switzerland. 
Where a heavy fall of snow is followed by thawing and freezing 
successively and then more snow, and thus in repeated cycles, a 
coherent laminar mass of snow and ice is formed onroofs, which is of 
remarkable density. Several such ‘‘ snow” accumulations proved 
to have a weight of 361b. to 38 1b. per cubic foot. In these cases 
the thickness of the accumulated snow on the roof was 24in. to 
32in., thus producing a load of 701b. to 100 lb. per square foot. 
This is three or four times as much as is commonly assumed in 
calculations. 


“Tur Hardening of Hydraulic Cements” was the sub- 
ject of a paper read a few months ago before the Society of German 
Portland Cement Manufacturers by Dr. W. Michaelis. His con- 
clusions are that hydraulic cements will be the more reliable and 
the more durable, the more limited the process of crystallisation 
during their hardening, and hence he prefers cements low in 
alumina and lime. The surplus lime crystallises and favours the 
formation of calcium sulpho-aluminate in the presence of alumi- 
nates and sulphates, he states, or the surplus lime is dissolved and 
carried off, and in consequence the cement. becomes porous. .The 
alumina forms unstable crystals of calcium aluminate, and, in the 
presence of sulphate solutions, the undesirable calcium sulpho- 
aluminates, 


THE practical utility -of the new explanation of the 
corrosion of iron, says the Engineering News, will be measured by 
the assistance it may give in the prevention of rusting. From the 
older theories it was seen that air and~ moisture were to be kept 
away from the iron or steel, and protective coverings have been 
developed with the idea as fundamental. Paints that were 
thoroughly or permanently non-porous have not appeared, and 
iron structures still rustin spite of the bestofcare. It would seem 
possible that the additional knowledge gained from the experiments 
carried on in developing the new theory could lead to the inven- 
tion of some protective covering that would inhibit the electrolytic 
action. Possibly the agitation may develop a truly non-porous 
protection which is practical. 


In March last MM. Maurice and Nilsson sent up 
twenty four ‘‘ ballons-sondes ” at Kiruna, within the Arctic circle, 
while another experimenter directed ascents from Trappes on the 
same days. Eight of the balloons, which reached heights of 
20,000 m., were recovered in Sweden. The surface temperatures 
were much lower at Kiruna than at Trappes, near Paris, but these 
differences vanished in the higher atmosphere, as M. de Quervain 
had observed at Moscow in 1901. The isothermal layer was found, 
in Lapland, at m. on March 7th—barometer low—and at 
11,000 m. on March 26th—barometer high—and tbis layer may 
now be assumed to exist all over the globe outside the tropics, 
That would indicate that the cyclonic and anti-cyclonic dis- 
turbances marked by vertical air currents do not penetrate higher 
than 8000 m. or 12,000 m. 


If the shaft is very deep or the |. 


MISCELLANEA. 


THERE are 1097 shipbuilding establishments in the 
United States, according to the recent census, and 1043 of these 
were ‘connected with wooden shipbuilding.” 


AccorptIne to the Engineering and Mining Journal 
it is estimated that the amount of platinum scrap which returns to 
the market for use again is 30 to 35 per cent. of the whole con- 
sumption. 


THERE were eleven vessels launched on the Tyne during 
September, as compared with twelve in the corresponding month 
of last year. Since the beginning of this year there have been 
104 launches, 


Returns just to hand show that only 5,438,205 tons of 
iron ore were exported from Spain during the seven months ending 
with July last, as compared with 5,845,466 tons in the first seven 
months of last year. 


Ir is reported that the Roumanian Government have 
determined upon a grant of £280,000 for the continuation of the 
harbour works at Constantza, the construction of petroleum reser- 
voirs, and the amplification of the railway system of Roumania. 


AccorDInG to an American contemporary, a 175,000 
candle-power searchlight has been placed by the Government on 
Pike’s Peak, and is now in operation. The light, it is said, can be 
seen over an area of 60,000 square miles, as it is turned in different 
directions. 


Some very smart work has been done in connection 
with the new battleship Bellerophon, being completed at Ports- © 
mouth. The vessel is in dry dock having her side armour placed. 
Recently five large plates, each weighing from 15 to 20 tons, were 
fixed to the ship’s side in three hours and ten minutes. This is 
believed to be a record performance. 


RECENTLY Mr. De Forest, the inventor of a system of 
wireless telegraphy, has been conducting tests in wireless tele- 
phony on board the battleships Virginia and Connecticut. The 
tests proved so satisfactory, it is stated, that the United States 
Government will cause all battleships to be equipped with the 
ane before they begin their cruise to the Pacific on Decem- 

r 15th. 


Accorpinc to the Scientific American, the German 
Government have erected a wireless telegraphy station on the top 
of a hill 328ft. high at Tsingtau, China. The station, which has a 
practical range of about 100 nautical miles, is the property of the 
Kiaochow Government, and is used to communicate with men-of- 
war of the German navy, but will be thrown open for general public 
use before long on conditions which have not as yet been deter- 
mined. 


Tue French Admiralty have announced their inten- 
tions with regard to their shipbuilding programme for 1908. Only 
ten torpedo boats and five palmaatngs will be laid down, the Admi- 
ralty being determined to concentrate their efforts on the comple- 
tion of the six battleships provided in the programme of 1906. 
These vessels are not expected to be ready before the beginring of 
1911. There are already under construction thirty-two torpedo- 
boat destroyers and fifty-one submarines. 


A NEw use for motor boats has been found by the 
Austrian War-office, which is experimenting with them as substi- 
tutes for the iron pontoons used in constructing military bridges. 
Experience has shown that in building pontoon bridges much time 
is often lost because the pontoons break loose and must be towed 
back to position. With motor boats much time can be saved. 
These boats can be carried on wagons fitted with an inclined plane 
and a windlass so that the boats can be easily launched and taken 
out of the water. 


THE engineering experiment station of the Uni- 
versity of [Illinois has published a Bulletin (No. 13), by Dr. 
N. Clifford Ricker; professor of architecture, describing an 
extension of the Dewey decimal system of classification 
applied to architecture and building. The decimal classifica- 
tion has been largely adopted in libraries in Europe and America, 
and the proposed extension should prove useful to architects and 
engineers for classifying collections of lantern-slides and photo- 
graphs, and fora card index to technical periodicals. 


Ir is reported that at the Manchester Corporation 
refuse destructor works a collection of rifle cartridges has been 
found amongst the rubbish which was being destroyed. The 
greater portion of the cartridges were unspent, and included 
Dum-Dum bullets and cartridges of the Lee-Metford and Martini- 
Henry patterns. Another danger which is experienced in the 
destruction of refuse is the number of ‘‘Sparklets” which are 
found. When heated, these cartridges of compressed gas explode, 
and shoot out of the furnace with sufficient force to cause serious 
injury to the men in charge of the apparatus. 


AccorRDING to a recent issue of Power, the Eastman 
Kodak Company has finished a brick chimney 366ft. high, 
19ft. 6in. inside diameter at the base, and 9ft. inside diameter at 
the top, lined throughout with a din. acid-proof lining, with a 
2in. air space between the walls. The construction is of Custodis 
brick. This chimney is ]ft. higher than that of the Orford Copper 
Company at Constable Hook, N.J., and consequently is the 
highest in the United States, but will be greatly exceeded by the 
new chimney of the Boston and Montana Mining Company at 
Great Falls, Mont., which is now under construction. 


We hear that the draughtsmen of the constructive, 
engineering, and electrical departments at the Admiralty and the 
home Dockyards have amalgamated, and formed an association 
for an intercharge of views and mutual benefit. The association 
will include mechanics employed on drawing duties. The general 
business will be conducted in London, and there will be local 
branches, to consist of a chairman, secretary, treasurer, and a 
committee,- composed of one first-class and one second-class 
draughtsman and one mechanic on drawing duties from all depart- 
ments, A conference will be held in London early in November, 


AccoRDING to a contemporary, coal deposits have been 
discovered on the Brouw River, in North-East Borneo, and recently 
1535 tons were shipped to Hong-Kong. The Borneo product is 
averred to be a first-class smokeless coal. The locality of the mine 
is far removed from the spots where civilisation has impinged upon 
the wild land of Borneo. Itis stated that there are ten seams of 
bituminous smokeless coal, the seam worked at present being 
184ft. thick, two others 10ft. and 15ft., and the remainder less. 
The coal has been tested at sea under forced and natural draught, 
has been assayed by experts, and is declared to be of excellent 
steaming quality. At present development work is going on, and 
the output is some thousands of tons per month. 


Owing, it is said, to defects which have developed in 
several of the steel castings of the new cruiser Minotaur since the 
basin trial of her machinery at Devonport, it has been found neces 
nary to postpone the steam trials at sea. The machinery and 
boilers passed satisfactorily through the ordinary basin trials, and 
it was not until preparations were in progress for conducting the 
sea trials that the weakness was discovered. The defective cast- 
ings have been returned to the contractors for renewal, and it is 
hoped that everything will be in readiness for commencing the 
final trials early next month. The defects will not delay the com- 
pletion of the vessel, as the interval is being utilised to the fullest 
extent to complete the torpedo fittings and the 9-2in. barbettes, 





the armament for which has not yet been delivered. 
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COMBINED PLANING AND MILLING MACHINE 


JOHN HETHERINGTON AND SONS, LIMITED, MANCHESTER, ENGINEERS 


( For description see page 397 ) 
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TO CORRESPONDENTS. 


@& In order to avoid trouble and confusion we find it necessary to inform 
ts that letters of inquiry addressed to the public, and intended 
or insertion in this column, must in all cases be accompanied a for 
envelope legibly directed by the writer to himself, and stamped, in 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 


s@ All letters intended jor insertion in Tue Enoinusr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of icat 

aT We cannot wndertake to return drawings or manuserepts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


W. Y.—You might try hardening in oil instead of in water. and if that 
fails plunge rapidly several times into a large lump of beeswax. 

CamMWwALuan.—We should advise you to examine the “ Directo: y of Rail- 
way Officials” in your nearest public library, and write to all the 
railways. Work is always going on in the countries you me:.tion. 

8. V. M. (Lincoln).—There is, we believe, no book on the subject, but 
many of the operations are everyday machine tool work, su'h as 
boring, tur: ing, plau'ng, &c. The special work lies in the setting out 
on the boiler, aud so on. Get Lineham’s ‘‘Text-book of Mechanical 
Engineeriug.” 

F. M. (Kensington).—We have not seen the boiler described, but the 
possibility of burning oil or gas under water has been demonstrated 
many times. Of course, a high pressure of air is necessary, and the 
products of combustion mingle with the steam. Hence, it is practi- 
cv lly impossible to work condensing. 

X. Y (Barnsley).—-We do not know of any book which will give you 
what you ask for. Your first course would be to patent your invention. 
There is a small book called a ‘‘ Hand-hook on British Patents for 
Inventions " published by Day, Davies end Hunt, 321, High Holborn, 
W.C , price 6d., which will give you all the information you require. 

E. W (Sheffe'd).—This is a very ancient form of rotary engine, and has 
well recognised defects. Among them we mention two:—(1) The 
pistons do not radiate from the centre of the cylinder, hence the con- 
tact of their ends with the cylinder is a line contact, as you will see if 
you set them down to a large scale; st am tightness is therefore 
impossible (°) If the engine is run at a bigh velocity the centrifugal 
presetne of the pistons which are unbaianced, increases friction 
enormously. For slow speeds devices of the kind are used successfully 
for yas and water pulps. 

B. 8. (Y: rk)—There is no definite rule or law about the matter. 
Generally speaking however, it is held thit the work of a servant 
belongs to his employers, and hence a drangbt man who invents a new 
device of any kind whilst in the service of a firm has no rights in that 
invention ; but the question is complicated by many side issues. As, 
for example, the nature of the invention, the f-ct that it may have 
been perfe.ted in the inventor's own time, the pos+ibility «f making 
the invention only because of the intimate knowledge acquired by 
service vith the particular firm, and so on. In: most cases the 
employers deal fairly with the inventor, and either improve his posi- 
tion, pay him ar yalty, or meet him in some other way. See an 
article on this subject in our issue of September 30th, 1904. 
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INQUIRIES. 
BELL'S DREDGER GRAB. 
Sir,—Can any of your readers inform me what firm mak2s 
patent dredger grab? H 
October 15th. 


Bell’s 
Cc. 





BAG CLEANING MACHINE. 
Sir —-Can any of your readers inform me where I can obtain a bag 
cleaning ma hiue, which I believe is called the ‘ Treval Star?” 


October 16th. F. A. E. 








MEETINGS NEXT WEEK. 





LocaL SEctrion.— 
General meeting. 


IxstiruTiON OF ELrcTRIcAL ENGINEERS: LEEDS 
Thursday, October 24th, at the University, Leeds. 
Presidential address, by Mr. G. D. Z. Aspinall Parr 

Tue Leicester AssociaTION or ENorrers.—Saturday, Octoter 19th, 
at 7.30 p.m., at the Technical and Art School. Annual meeting Adress, 
“ InterchangeaLility,” by the President, Mr. Wm. Taylor, M {. Mech. E. 

THe Junior INSTITUTION OF ENGINEERS.— Friday, October 25th, at 
7 p.m. Visit ‘‘ The Model Eng neer” Exhibition at the Royal Horticul- 
tural Hall, Vincent-square, Westminster. Saturday, October 26th, at 
2.30 p.m. Visit Blackfriars Bridge Widening Works. 





DEATH. 


On October 10th, suddenly, in his 61st year, at 3, Prince of Wales- 
mansions, Battersea Park, 8.W., HEsRy THwatTss, M. Inst. C.E., late 
Enginecr-in-Chief of the Table Bay Harbour Works, Cape Town. 
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The Shrewsbury Railway Accident. 


Arter the unfortunate record on British railways 
for last year, it had been a matter of satisfaction 
that three-quarters of this year had passed with 
only one fatal passerger train accident—that at 
Felling when two persons were killed. This satis- 
faction is, however, now turned into regret, as we 
have to record a serious disaster at Shrews- 
bury on Tuesday morning last, of which details are 
given on page 386 of this issue. Our sympathy is 
extended to the sufferers in this accident, and to 
the London and North-Western Railway Company, 
which has not had a serious accident of this 
character since that at Chelford in December, 1894, 
and which, during the year 1906, was third amongst the 
leading companies for the fewness of derailments and 
collisions per miles run. Our regret is the deeper 
as the reason for this accident—so similar to that at 
Grantham—will probably never beknown. The usual 
full and searching investigation by the Board of 
Trade has already commenced, and some new facts 
may be brought out. So far, however, there is 
nothing to account for the excessive speed of the 
train to which the accident is undoubtedly 
attributable. Witnesses spoke highly of the 
driver and fireman, their hours were satisfactory, 
and apparently the engine and train, the brakes and 
permanent way, were in good order. The Board 


new feature to which we must refer. We 
do not object to the presence of Mr. Lloyd- 
George, who, as head of his department, might 
have lent weight and dignity to the pont Se 
but, in view of the present state of public 
feeling, it was scarcely discreet. We must, 
however, protest firmly against the President 
of the Board of Trade practically taking the 
inquiry out of Colonel Yorke’s hands, and 
constantly interrupting the inspecting officer by 
asking the witnesses impetuous questions. Such 
conduct cannot but affect the efficiency of the 
inquiry, and undermine the confidence—so well 
deserved—in Colonel Yorke and his colleagues. 
This brings us to another point. It appears 
to be generally accepted that the admission 
of the Press to the Shrewsbury investigation 
was entirely due to the initiative of Mr. Lloyd 
George. This is not so. It is not the fact 
that such inquiries are always held in private. 
That at Ulleskelf, last November, was conducted 
in public, and many others could be named. We 
do not deny that they are generally held in 
private, but for very good reasons. The men speak 
freely, and those who are incriminated know 
that what they then say will not be used in 
evidence against them, and consequently speak with 
confidence. The inspecting officers know this, 
and, as a rule, leave it to the men themselves to 
decide whether the inquiry shall be public or 
pot. The companies have nothing to fear, as all 
the evidence and facts become public property 
through the Board of Trade report. 

The present accident has raised again the 
question of the employment of three men on the 
footplate and of an automatic train control, The 
former subject was ably dealt with by Major 
Pringle in his report on the Elliot Junction 
accident (see THe Enoineer of April 26th last). 
The matter of automatically controlling trains 
was also therein dealt with, and it may be 
remembered, that Major Pringle said in his report 
that “he believed that the provision of mechanical 
or other automatic devices . . . is likely to 
afford a larger increase in safety.” It is much 
to be regretted that our high reputation for 
safety in railway travelling shold be getting 
tarnished ; but it cannot be denied that during the 
last twelve months there have been sadly too many 
cases of enginemen passing signals at danger. The 
Ulleskelf collision last November attracted con- 
siderable attention, but there the circumstances 
were different, as a fog prevailed. The question of 
train control was then referred to by Colonel von 
Donop in his report to the Board of Trade, where 
he said “the introduction of a reliable apparatus 
for the purpose is urgently needed.’’ A second case 
where a train control would have been useful, if 
only to settle the question in dispute, was at Dinting 
on December 26th, when it is alleged that the 
enginemen passed a signal at danger. The men 
say it was “ off,” but had it been ‘“‘on ” and a train 
control was in use the train would have been 
automatically pulled up. Lastly, there was the 
collision at Thringley Junction, Great Western 
Railway, on January 16th, where a driver, notwith- 
standing his being stopped purposely at the signal- 
box in the rear, verbally warned as to the state of 
affairs at the junction, and only admitted into the 
next section by the exhibition of a green flag, ignored 
the distant signal against him and ran by the junction 
stop signal. On this occasion Colonel Yorke, in 
his report, made the following remarks, which 
should be hrought home to every railway servant :— 
“Frequent accidents have occurred, owing to the 
disregard of ‘stop’ signals by engine-drivers, and it 
would seem that these men do not always fully 
realise their responsibilities, or attach sufficient 
importance to the necessity of absolute obedience 
to signals Railway companies are compelled by 
Act of Parliament to spend large sums of money in 
providing signals and other precautions for the 
safety of the traffic, und are under heavy penalties 
for non-compliance with the requirements of the 
Board of Trade in this respect. But all this 
expenditure is wasted unless the signals are obeyed 
by the men for whose information and guidance 
they are erected. An engine-driver can hardly 
commit a more serious offence than to run past a 
signal when it is at danger. Occasionally, if an 
accident from this cause, involving fatal injuries to 
several persons, occurs, proceedings are taken by a 
public authority against the railway servant or 
servants concerned for culpable negligence, but in 
the numerous cases in which the results are less 
grave, although the lives of many passengers may 
have been seriously imperilled by the failure to 
observe signals, nothing is jone. It is doubtful 
whether the majority of railway servants are aware 
that under the Regulation of Railways Acts of 
1840 and 1842 statutory penalties are attached to 
certain offences, whether due to wilfulness or 
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negligence, whereby danger is caused to the 
public or to persons on the line.” 

These, then, omitting the present unfortunate 
accident at Shrewsbury, are four bad cases, but 
there are the many others of which we hear nothing. 
It really seems, then, that something is required to 
check the fallibility of men, and if it were not for the 
great expense involved something of the kind might 
be insisted upon. There is a compensation in the 
knowledge that sucha control would be usefulin foggy 
weather and during falling snow, as at Ulleskelf and 
Elliot Junction, and especially when the fog comes on 
suddenly, before fogmen can be called, as happened 
at Cudworth in January, 1905. We admit that 
there are difficulties. For instance, there must be 
apparatus at the stop as well as at the distant signal ; 
the apparatus must be differentiated for these two 
classes of signals so as to warn the man at the distant 
and absolutely pull him up at the stop; a “clear” 
signal must be indicated as well as a “‘ danger,” and 
the engineman should be told when the signal was 
cleared after he had been pulled up. It may be that 
men might rely too much on the apparatus, but that 
we doubt, as cur enginemen are, with few excep- 
tions, of very high calibre. It is, however, com- 
forting to know that the matter is being actually 
demonstrated on the North-Eastern, Great Western 
and South-Eastern Railways. 


The Threatened Strike. 


Mr. Bett has at length received a definite reply 
to his invitation to the Railway Companies’ Associa- 
tion to meet his union in a preliminary conference 
at which the meaning of “recognition” might be 
discussed. The reply is such as any one knowing 
the temper of the railway companies must have 
foreseen. It is perfectly dignified and firm. The 
Association itself has no power to call a conference, 
and its members are not disposed to enter into any 
discussion with the Amalgamated Society. “ Indi- 
vidually ” writes Mr. Franks, their secretary, they 
are “of the unanimous opinion that no advantage 
would arise from such a meeting, because there is 
no misapprehension on the part of the directors as 
to the nature and extent of the request put forward 
by you, which has been fully explained in your 
recent correspondence with the various companies 
and your speeches which have been reported in the 
press.” Mr. Bell, we are told, has expressed sur- 
prise and regret at this answer. That he may 
regret it we do not doubt, but we know of nothing 
that could have led him to expect a different reply. 
The railway companies have been, and we have no 
doubt will remain, frm in their decision to retain 
the absolute management of their affairs in their 
own hands. In no other way can the complicated 
railway system of the country be carried on. If 
every change in the running of trains which might 
affect the hours of labour had to be submitted to a 
trade union council there would be endless friction, 
inefficiency and waste of time. The directors are 
responsible to the public and the shareholders for 
the safe and economical working of their services, 
and the introduction of an intermediate party could 
only lead to waste and complication. 

The refusal of the conference has now made the 
issue perfectly clear, and Mr. Bell and his council 
have to decide, as soon as the ballot papers of the 
branches are returned, whether they will or will not 
submit their cause to the arbitrament of a strike. 
Many weeks ago Mr. Bell said that even if the 
majority favoured extreme measures the Society 
might still withhold notices, and might make 
further efforts to persuade the companies to desert 
their positions. But if he is faithfully reported, he 
now asserts that he has no power to prevent a strike 
if the ballot decides in its favour; the matter rests 
with the members, not with the officials. If that 
is actually and precisely true a strike is not un- 
likely. The Society numbers amongst its members 
the bulk of the worst-paid railway servants. It 
has been said that very many of them earn no 
more than one pound per week, and doubtless they 
receive all they are worth. But in such a body 
of men there is little sense of responsibility. There 
is, moreover, the feeling that any change must be for 
the better, and that if a pound is lost with the rail- 
way companies so small a sum can be earned with 
someone else. Which way the vote of such men 
will go cannot be in much doubt, and if they are in 
sufficient quantity to leaven the whole body, the 
Society may rise and a strikeis likely enough to ensue. 
For ourselves, however, we believe the Council will 
find some means of escape from the position to 
which it has brought itself. Mr. Bell is really de- 
sirous, for more than altruistic reasons, to avoid an 
open conflict, and he will no doubt use every 
means to prevent it. But if the worst comes 
to the worst—if there is a strike of the Amal- 
gamated Society—what then? Will the fearful 
things prophesied by the more excitable portion of 


the press take "place? We%ask permission to“doubt 
it. A certain amount of inconvenience may for a 
time, a fortnight at most, be suffered, but the great 
bulk of railway work will go on much as it does 
now. The companies’ resources, it must be remem- 
bered, are considerable. They have laid their plans 
quietly whilst this discussion has been proceeding, 
and they are prepared for the struggle. In the 
first place, they can rely on the fidelity of a great 
majority of their servants, who are bound to them 
by old associations, and by self-interest. Then the 
fact that the attack is general actually strengthens 
the hands of the directors, for there will be no 
fear of one company benefiting by the loss of 
another. This fear being absent, rearrangement 
of certain trains will be possible. It is ad- 
mitted that the exigencies of competition have 
led to an unnecessary amount of both passenger 
and goods train mileage between many points, as, 
for instance, over the three routes from London to 
Scotland ; the North-Western and Midland from 
London to Manchester; the Midland, Great 
Northern, and Great Central, from London to 
Nottingham and Sheffield ; and between many other 
points. In the face of the common enemy, is it 
not likely that the companies will agree, and 
probably have already agreed, to such a joint service 
as will meet the public requirements and yet 
greatly reduce the mileage and the. need for 
trainmen? It is also possible to save trains by 
combining two in one, as is generally done on 
Bank Holidays. There is, for example, a North- 
Western train from Euston to Manchester at 
10.30 a.m., and one to Liverpool at 10.37, and at 
night one to Liverpool at 5.55 and one to Man- 
chester at 6.5. These would probably be respec- 
tively combined in one. There are numerous other 
similar cases. Possibly, too, the number of dining 
cars and through carriages might be reduced. This 
would greatly assist the companies, and only cause 
a temporary inconvenience to the public. On the 
goods side, it may be remarked that the express 
goods trains that run at an average speed of 40 miles 
an hour between London and Holyhead, Liverpool, 
Manchester, Scotland, and Yorkshire over the main 
lines of each of the chief companies, are sure to be 
temporarily withdrawn, whilst those companies 
which possess powerful goods engines will be able to 
increase the load, and so reduce the number 
of trains. This general decrease in the occupation 
of the line will not only allow the number of 
trainmen to be lessened, but will permit the block 
sections to be lengthened, and many signal-boxes 
may then be closed without inconvenience. If, 
then, the worst comes to the worst, it will find the 
companies well prepared, without doubt, and, with 
ample means of resisting the attack. That the 
public will be inconvenienced to some extent there 
can be little doubt, but it is probable that the effects 
will not be worse than, if as bad, as those experienced 
during a prolonged fog. 

Mr. Bell is endeavouring to divert the blame for 
a strike, should it occur, from his own shoulders to 
the shoulders of the companies. He has, he says, 
held out the olive branch to them, and they have 
refused it. We must not be misled by that 
ingenious attempt to gain our sympathies. To 
apply an exaggerated simile, the highwayman 
cannot bring forward as an excuse that he 
offered to confer with his victim before he robbed 
him, and that he did his utmost to persuade him to 
surrender his purse peaceably before he knocked 
him down and rifled his pockets. Mr. Bell may, 
indeed, hold out an olive branch, but he asks in 
return for it that his Society should have a share 
in the mianagement of the country’s railways. 
That is not a fair exchange, and if he attempts 
to force his one-sided bargain the responsi- 
bility must rest with him. If there were any 
real need of recognition his action might be 
excused; but there is no such need. The com- 
panies have to “recognise” the Board of Trade, 
which does all that can reasonably be done to 
ensure that the terms of service are not unduly 
hard. The men can and do bring their complaints 
t> the Board of Trade, and the Board approaches the 
companies and sees that the offences are removed. 
What more the Amalgamated Society desires is not 
what it can justly claim, but what it hopes to force 
upon the companies, and to what aserious extent such 
“recognition” might reach may be gathered from the 
well-attested fact that on a large American line 
half the time of the three superintendents is taken 
up annually in conferences with “ grievance’ com- 
mittees. No less than 183 days were devoted last 
year by these men to the discussion of complaints 
of which the majority could have been settled in a 
fraction of the time. 


Traction on Highways. 


Tue traction engine assumed importance for 





the first time about the year 1863. Up to that 





date there were no regulations as to its speed, and 
it had not been settled whether it was or was not 
liable to pay toll on turnpike roads. It was too 
insignificant a creature to attract the attention 
of those who had to keep highways in repair, 
About 1864 a stir was made and legislation followed. 
Krom that time to this war has been waged between 
those who use mechanical power for the propulsion 
of vehicles and the highway authorities. Tho root 
arguments used on each side are extremely simple, 
The traction engine owners maintain that the high. 
ways of the country are public property paid for by 
rates levied for the purpose ; that they belong, so to 
speak, to the State, and that any and all persons 
have a right to use them as much as they please go 
long as the users comply with such Acts of Parlia- 
ment as settle the width of wheels, maximum loads, 
speeds, and soon. The highway authorities reply 
that the rules and regulations, and methods ‘of 
levying the rates, do not contemplate the abuse of 
the roads ; and that the comparatively small number 
of persons employing traction engines ought to be 
made to contribute special sums which will defray 
the cost of the very considerable repairs and 
renewals which the use of mechanically pro- 
pelled vehicles entails. As a side complication it 
may be said that disputes are common as to 
whether the wheels of a traction engine or the 
feetof horses drawing an equal amount of stuff cause 
most injury to the road ; while, further, it is argued 
that excessive damage is due, not to the engines but 
to the bad quality of the roads. Recently the motor 
car has been dragged into the fray, and is said to he 
even more mischievous than the traction engine. 

We have before us the third annual report of the 
present surveyor to the Kent County Council. Ie 
has a very long bill to present for repairs and 
improvements of highways. Of this he has no 
hesitation in saying that £10,000 a year represents 
the expenditure of Kenton motor car traffic. There 
are besides in the county 107 traction engines 
licensed for regular use, and, in addition, day 
permits have been issued and engines licensed for 
agricultural purposes to the number of 137. The 
report goes on to say: “ This traffic is most damag- 
ing to the roads, whilst the fees accruing therefrom 
are ridiculously small. Upon payment of half-a- 
crown an engine may traverse the whole county, 
doing damage to the extent of hundreds of pounds. 
For 120 such occasions during the year under 
review the gross receipts were £15.” He further 
asserts that there are more traction engines in Kent 
than in any one of seventeen important counties in 
the South and the Midlands, and claims that the 
improvement in the roads rendered necessary by 
motor car traffic has enormously increased the cost 
of renewals and repairs. There are in Kent 576 
miles of main roads. On these the year’s expenditure 
up to 3lst March last was over £76,000, or £120 8s. 
per mile, representing nearly 180 tons of material 
per mile used for repairs ; besides, about £4000 was 
spent on tar laying and the purchase and improve- 
ment of motor signals. It is quite clear that if the 
surveyor had his way neither traction engines nor 
motor cars would be used in Kent. 


Ostensibly we have here a very heavy indictment. 
The case of the ratepayer seems hard; yet when we 
come to examine the facts with care we soon begin 
to doubt that matters are quite so bad as the 
surveyor paints them. Kent was the nursery, if 
not the birthplace, of the traction engine. The hop 
growers rely for crops on a special manure made 
very largely of old rags and wool waste, which is 
brought down the river in barges from London, 
put ashore at various ports, such as Rochester, and 
then hauled to the farms by traction engines, which 
also handle chalk, lime, and cement. The trade 
of Kent is highly specialised, and that is the reason 
so many traction engines are used. Their employ- 
ment enables the ratepayer to find the money to 
maintain the roads ; indeed, the wonder is that the 
roads were not made at least reasonably good long 
ago. But let us put this argument on one side, 
and turn to another aspect of the question. We 
gather from the report that the heavy expenditure 
incurred does not go exclusively in repairs. It is 
easy to see that the number of engines at work 
could not possibly render it necessary to put down 
180 tons of road metal every year. Those who 
have known Kent in past days also know that it was 
unrivalled for the badness of its highways, to say 
nothing of the side roads. They were long stretches 
of white chalk smothered in dust in dry weather, 
and inches deep in wet weather with a mud whose 
only redeeming characteristic was its lack of colour. 
It is in no way curious that such tracks should be 
cut to pieces by traction engines. But they 
were not a bit more competent to withstand 
the traffic of brick-laden wagons drawn by two 
or four heavy horses. Let it be remembere: 
that if we except the High North Road, the 
Holyhead road, and one or two others made with- 
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out regard to expense in the old mail coach days, 
there were until recently no really first-class roads 
in this country. The advent of the motor car, no 
doubt, has done much to effect improvement ; but, 
uite apart from this, roads have simply followed 
the prevailing custom of making everything better 
than it was. All over the kingdom money is being 
expended in improving roadways, to the very great 
comfort and benefit of the community. The 
standard of excellence has been raised, and those 
counties which have hitherto possessed the worst 
roads will, as a matter of course, have to spend more 
money than those whose highways were better. 
Flint is very plentiful in Kent, but broken flints make 
a very bad road, particularly when they are 
“pound” with chalk. During the past year the 
surveyor has put down more than 70,000 tons of 

nite. It is clear, indeed, that the ratepayers are 
getting value for their money, and with the advent 
of adequate road surfaces no doubt will come a 
cessation of complaints about motor traffic and its 
injurious effects. Indeed, toward the end of the 
report we read: “ As is to be expected, the policy of 
using such large quantities of good material is 
having @ beneficial effect upon the strength of the 
road surfaces, and this notwithstanding the enor- 
mously increased traffic, and I am hopeful that when 
the arrears of the years 1903 to 1905 are overtaken, 
I may be able somewhat to reduce my requirements 
herein.” That his hopes will be realised we are 
certain, always provided that the work has been 
thoroughly done. It has been well said that it is 
that part of the road which is not seen which settles 
its quality. Furthermore, the ratepayers will have 
the satisfaction of knowing that while they are 
getting good roads, they have given a great deal of 
much-wanted employment. In the present day, 
although employment may be found, it is not always 
turning out remunerative work, so Kent has reason 
to be thankful twice over. 


Long Struts. 


Mucn continues to be said in the United States 
technical Press about the Quebec Bridge. Although 
the official inquiry into the causes of of its downfall 
has not yet concluded, it is taken for granted 
that the arched compression booms buckled, as has 
already been stated in our pages, and discussion is 
almost entirely confined to the construction of these 
booms and of compression members in general in 
large bridges. The booms were made up each of 
four flitches or plates, each plate 44ft. wide. These 
flitches, nominally 34in. thick, were in reality com- 
posite structures built up each of four plates 
secured together by “stitch” rivets. We need 
hardly add that the lateral stiffness or resistance to 
bending of such a combination was very much less 
than that of a solid rolled plate of the same aggre- 
gate dimensions. The flitches were spaced in such 
a way as to make a boom 54ft. wide, and were 
secured together by diagonal bracing. The four 
grouped plates made a link in a chain with pin 
joints. There were no stiffeners worth the name 
—nothing more than a light angle iron at the top 
and bottom edges, to which the “lacing’’ bars or 
lattice work was secured with only two rivets in 
each bar. At each pin joint occurred more or less 
complicated connections with the main vertical 
and diagonal bracing of the diamond. Further- 
more, the bridge was narrow-—only 67ft. from 
centre to centre of the trusses, The Forth Bridge 
is 120ft. 

The beams, built up as we have described, had 
nothing to rely on to keep them from buckling 
under compression but their own unaided stiffness. 
They had to act independently. They were not 
fixed at the ends or encastré in any true sense. It 
is obvious that they did not represent a strong 
system of construction. A bridge of such dimen- 
sions should constitute a harmonious whole, each 
part, as far as possible, reinforcing and help- 
ing the rest. No pin structure can do this, 
any more than one link of a chain cable can help 
another link. We do not believe that such a design 
is the best; but it may suffice provided proper pre- 
cautions are taken—returning to our chain metaphor 
—to make each link strong enough to do without 
help of any kind. Assuming that compression 
booms built up of composite flitch plates in the way 
described, were used of necessity, then great care 
ought to have been taken to secure rigidity, and to 
this end no better plan could have been adopted 
than riveting plates on the top and bottom edges of 
the flitech, and so converting the compression 
members into rectangular box girders. The other 
alternative lay in stiffening the flitches with heavy 
continuous angle bars, at least three on each flitch, 
one at each edge and one along the middle of it, 
the lacing angles, of course, being retained. Some- 
thing is still being said about the lack of information 
concerning the strength of long struts ; but, in point 





of fact, this ignorance had nothing to do with the 
fall of the bridge. The compression member did 
not deflect sideways or in any other way as a whole. 
One of the links, about 87ft. long, was doubled up 
on itself, which is quite a different thing. But the 
direct answer to any excuse for the catastrophe 
founded on this ignorance is at once simple and 
conclusive. The designer, being in the dark as to 
the behaviour of his links in compression, should 
have provided a factor of safety great enough to 
remove all risk. Mr. Evan Fowler, an American 
engineer of much experience and ability, writing to 
our contemporary, the Engineering News, of 
October 3rd, points out that a special lesson was 
taught by the fall of the great Ashtabula Bridge, 
Ohio, on the evening of the 29th September, 1876, 
causing much loss of life. Mr. Fowler writes :— 
“ Boiled down, that failure was the result of an 
attempt on the part of the then chief engineer of 
the road, Mr. Charles Collins, to design a Howe 
truss bridge of metal. In carrying out this design 
the compression members were made by using in 
the top chord five lines of 6in. I-beams, and from 
two to six beams for the diagonal posts. These 
I-beams were not sufficiently fastened together in 
detail to carry the loads, and the bridge failed by 
reason of the I-beams acting separately instead 
of acting together as one member, exactly as was 
the case of the member A9 in the Quebec Bridge.” 
This, it will be seen, is, in other words, our own 
contention. The parts acted independently of each 
other, and Mr. Fowler is at one with us in taking 
exception to the statement that there is not enough 
known about large columns in compression to 
enable safe bridges to be designed; for although it 
may not be complete and precise it is yet sufficient 
to enable designs to be carried out if a sufficient 
margin is left for our ignorance. 

No proof is required that the tubular system of 
construction as adopted in this country is the best. 
The Forth Bridge settles the point, and further- 
more, the Forth Bridge acts as a whole instead of 
as a number of independent members secured to 
each other with pins. No doubt there are in such 
a structure indeterminate stresses; but not only 
the factor of safety but the nature of the structure 
renders them wholly innocuous. Thus a moment’s 
consideration suffices to show that had the same 
weight of steel as was used in the shape of flitches 
for the Quebec Bridge been worked up into tubes, 
the factor of safety necessary would have been less ; 
or, in other words, the chances of failure would have 
been substantially reduced. We gather from what 
has recently been published that the fact is not 
disputed, and it is even reluctantly admitted that 
the Forth Bridge represents better practice than 
the Quebec Bridge. Indeed, Mr. Fowler goes so 
far as to write: “ We can say what we like about 
the English and continental bridge designs, but we 
must admit that when it comes to cases out of the 
ordinary their methods of design are much superior 
to our own.” 

A careful examination of much, if not all, that has 
been written up to the present about the bridge, 
leads directly to the conclusion that American 
bridge builders use the pin system because they do 
not see their way to construct any other system 
even if they designed it. For some reason they 
hold that it is necessary so to design a bridge that 
it can be built “in the yard” instead of in “the 
field,” and one reason for this seems to be a doubt 
that first-rate riveting can be put into bridge work. 
Whether this doubt rests on a difficulty in obtaining 
competent honest riveters in sufficient numbers or 
not, we are not prepared to say; at all events, it is 
certain that bridge failures due to bad or insufficient 
riveting have occurred before now. The tubular 
system, we are told, cannot be made to fit in with 
yard work, and is much more expensive and difficult 
to erect. These statements, and many like them, 
do not originate with us, but at the other side of the 
Atlantic ; and they leave the impression that, how- 
ever clever United States engineers may be in 
designing bridges, they are hampered by the difti- 
culty of getting these bridges constructed. It is, of 
course, right and proper taat the designer should 
take care that he can procure without paying for 
“extras,” such as plates, angles, channels and bars, as 
he requires. This is a matter which presents no 
real difficulty, and in the case of a great bridge the 
quantities needed are so considerable that the steel 
makers will be only too glad to provide special plant 
to produce anything abnormal. But when this con- 
dition has been complied with the carrying out of 
any good design should follow as a matter of course. 
In this country and on the Continent, at all events, 
we venture to say that half a dozen firms would be 
quite ready to undertake the construction of any 
bridge that is likely to be entrusted to them. The 
reiterated statements made and suffered to pass 
without contradiction that United States engineers 
are much perturbed by the doubts raised in their 





minds by the fall of the Quebec Bridge, are not 
calculated to give confidence in the work of the 
American bridge builder. That their fears are 
exaggerated we feel certain; but it seems to be 
obvious that the necessity for a complete revision of 
American methods is indicated by the discussions 
which are taking place in the United States. 
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History of the Manchester Ship Canal, from its Inception to 
its Completion. With Personal Reminiscences. By Sir 
Bospin Leecu. Numerous Plans, Portraits, and Illustra- 
tions. In two volumes. Manchester and London: 
Sherratt and Hughes. 1907. 

AccEpTING the statement put fcrward by the editor of 
these two volumes, the results of the great undertaking 
described therein appear to fully justify its present raison 
d@étre. Tt is further remarked, that as a remedy for a 
state of affairs beyond endurance the Manchester Ship 
Canal has been a signal success, and that the average 
freight charges to Manchester on imported goods are now 
about one-third what they were twenty-five years ago. 
In order to arrive at a fairly accurate general idea of 
the route followed by this new waterway, which does not 
exceed 35} miles in total length, it will be preferable to 
define its course by selecting some especial points of 
interest and importance, and neglecting those devoid of 
all significance and character. The canal runs for 
123 miles alongside the estuary of the Mersey to 
Runcorn—Plans 3-7. The first of these is a plan of 
the rivers Mersey and Irwell, between Weston Point 
and Manchester, detailing the proposed improvements, 
by which it is intended to render them capable of passing 
sea-going vessels from Liverpool through Warrington to 
Manchester. The improvements mostly consist in the 
removal of bends, elbows, and a general straightening 
and partial canalisation of the two streams. The posi- 
tion of Runcorn Station, and of the Bridgwater canals, 
docks, and wharves are laid downin Plans 3 and 11. The 
succeeding chapters in Volume I. contain an account in 
full of the stormy parliamentary career of the Bill, which 
was finally passed in 1885 in both Houses. Attempts to 
raise the capital were beset with difficulties, although 
assistance was offered from adjoining towns. Roths- 
child’s endeavours were a failure, and a consultative 
committee was appointed to take the matter in hand. 

With the successful close of a parliamentary career, 
and the conversion of the Bill into an Act, most of the 
difficulties of engineering undertakings are either alto- 
gether removed, or very much diminished in number 
and magnitude. But no such good fortune attended 
the canal enactment. The end of the protracted and 
acrimonious struggle with Liverpool and the great 
railway companies was but the pioneer of further 
obstacles and impediments, which if somewhat modified 
in character, were not the less distinguished by bitter- 
ness and party feeling. The provision of the capital, 
the letting of the contract, and the cutting of the first 
sod in November, 1887, mark a distinct and remarkable 
epoch in the history of the enterprise. We have now 
come to some practical work deserving the attention of 
engineers. The route to be followed had been planned 
out into nine sections, Eastham, Runcorn, Norton, War- 
rington, Latchford, Irlam, Barton, and Manchester, with 
a railway deviation section at Warrington and Irlam. 
Each section had an engineer and an assistant engineer, 
all under the direct orders of Mr. Leader Williams. In 
December the first steam navvy was set to work at 
Eastham, and several more were being rapidly got into 
position, each of which removed soil at the rate of 1200 
cubic yards per day. At four points, Eastham, Warring- 
ton, Warburton, and Salford, work had been commenced, 
and the year ended with the construction of the canal in 
full swing. With the aid of Plan 8, or better still, 
Plan 10, which is a revised map of the general plan of ° 
canal and district, and the longitudinal section up to the 
year 1890, the reader will have no difficulty in following 
the description of the whole course of the waterway. 
The contractor, Mr. Walker, broke ground at the Eastham 
end of No. 1 Section, on the extreme left of Plan No. 10. 
At various localities the stations were connected with one 
another by a contractor’s line, which established 
direct communication between Eastham and Man- 
chester. Over this track ran asupply train each day, and, 
as it was laid along the top of the bank, it became known 
as the “overland route.” Section No. 2—Plan 10— 
extends from Ellesmere Port to the village of Ince, 
and is carried alongside the estuary, which is divided 
from it by the Ellesmere and Ince embankments, 
and between them is the land through which the river 
Gowry joins the Mersey. Here the canal dips inland, 
cutting off the Stanton promontory, upon which stand the 
remains of a Cistercian monastery. Before the rock was 
reached a good deal of trouble and delay was caused by a 
thick mass of overlying peat, which was subject to a con- 
tinual sinking into the cutting below, accompanied by the 
“overland route” in its successive descents. Another 
difficulty in this section was occasioned by the river 
Gowry, which necessitated the diversion of that stream 
under the canal by means of a syphon 12ft. in diameter, 
and thence into the estuary. 

From Ince to Weston, the course of the next section, 
No. 3, is altogether inland, passing through Frodsham 
Score, an open common which the sea invades at high 
tide. At Weston Point—Plan 10—there are important 
docks, and here the Bridgewater and the Weaver Naviga- 
tions exchange traflic. Between Weston Point and 
Norton is comprised the fourth section, commonly termed 
the Runcorn section, which commences just below the 
Bridgewater Docks, and extends for five miles in the 
direction of Warrington, as far as Moore. It skirts the 
Mersey for a couple of miles, from which it is separated 
by an embankment, passes under the London and North- 
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Western bridge at Runcorn, and then resumes its course 
towards Moore—Plan 10. Work was started on this 
length in November, 1887, and suffered some delay from 
the refusal of the railway company to allow of any 
deepening of the ground in the neighbourhood of the 
foundations of the bridge. One of the most im- 
portant sections into which the canal reaches are 
divided is the fifth, situated between Norton and 
Latchford. It is four miles in length, and parallel 
to the Runcorn and Latchford Canal, with the Richmond 
and Norton marshes wedged in between the ship water- 
way and the estuary of the river. Solid and heavy tanks 
were indispensable in these districts, as there was always 
danger of subsidence taking place, which culminated in 
one instance in a maximum of 9ft. in a single night. 
Five miles further lands us at Thelwall, the termination 
of the sixth section, and section 7, an additional 5 miles, 
on which are some important locks and sluices, brings 
the canal to Barton. Irom here to Hulme, constituting 
the eighth section, are situated the Barton and Mode 
Wheel locks, a couple of swing bridges, the Barton 
aqueduct, and the whole of the terminal docks. 

The year 1889 presented a favourable prospect for the 
progress of the undertaking, al] the working sections being 
in active operation. Though the excavation proved to 
be of a tougher consistency than originally contemplated, 
it was calculated that if the same rate of advance could 
be maintained, the work would be completed fairly well 
up to time. At this juncture numerous serious and 
almost apparently insurmountable obstacles and obstruc- 
tions sprang up to militate against the future development 
of the work of construction. The death of Mr. Walker, 
the contractor, differences and disputes with his executors, 
and the destructive tloodings of many of the half-finished 
cuttings, completed a tale of misfortune and disaster 
sufficient to daunt the stoutest heart among the pro- 
moters. 

For some time following the progress of the works was 
slow, but the Ship Canal Board took over the contract, 
and the Manchester Corporation came to the rescue, 
from a financial point of view. Unfortunately, in the 
interim, torrential rains had twice drowned the works 
from Warrington to Manchester, and destroyed all hope 
of finishing the canal within the fixed time. However, 
the cuttings were being emptied of water at the rate of 
2ft. per day, the works in the locks were once more in 
hand, and the fairway was continuous for eleven consecu- 
tive miles through the Western Marsh Locks to the river 
Weaver in the year 1891. The stupendous work was 
now at last in a fair way towards completion, and, to cut 
matters short, in May, 1894, her late Majesty Queen 
Victoria declared the whole undertaking formally opened 
for traffic. 

With so many works of magnitude and importance 
before us, it is difficult to select one as the most prominent. 
Probably the greatest engineering triumph in connection 
with the whole enterprise was the carrying the Bridge- 
water Canal over the Ship by means of a swinging trough 
or aqueduct worked by hydraulic power, and joining up 
with the main canal. 

The coloured plates, consisting of general plans and 
longitudinal sections, are excellent. Indeed, the whole 
two volumes are very amply and handsomely illus- 
trated, to the exclusion, it is true, of all working or 
dimensioned drawings, which, irrespectively of other 
considerations, might be regarded as not exactly consis- 
tent with the general tone and character of the produc- 
tion. It must be borne in mind that it is intended to 
be, and is far more of a popular and historical than of 
a professional description of the great undertaking. 
While we do not go so far as to consider that, as 
some do, the record of many of the personal reminis- 
cences, and a too minute inquiry, and subsequently 
dragging into full glare, the small doings of good and 
true, but small, citizens, seriously detract from the dignity 
of the narration, yet the excision of a fair quantity of 
much of this extraneous matter would be no great loss 
to the public. It would not affect the genuineness, the 
thoroughness, and the conscientious obligation, Sir Bosdin 
considered he had taken upon himself with the task he 
has so successfully fulfilled. 


A Text-book ef Electrical Engineering. By Dr. Apo.r 
THOoMALEN. Translated by Grorcr W. 0. Hower, M.Sc. 
London : Edward Arnold. 1907. 


Tue translator is Lecturer in Electrical Engineering at 
the Central Technical College, South Kensington, and 
points out that great difficulty has always been experienced 
in recommending a text-book to the second and third-year 
students of electrical engineering at the central technical 
colleges. There appeared to be nothing to bridge the gap 
between the elementary text-books and the specialised 
works on various branches of electrical engineering. It 
was while contemplating the preparation of a suitable 
text-book that the translator’s attention was drawn to Dr. 
Thomiilen’s work, which seemed to fill the vacant space. 
This book is a translation of the second edition of his 
“Kurze Lehrbuch der Electrotechnik,” but includes addi- 
tional matter which it is intended to introduce into the 
third German edition now in preparation. The translator 
points out that, generally speaking, it is a close translation 
of the original, but he has introduced other methods where 
they appeared preferable. 

The statement of the translator about the absence of 
satisfactory text-books in English is very surprising in 
view of the able men who have given the subject their 
attention, and the number of technical books which issue 
from the press. It seems that not only are we to see the 
legend *“ Made in Germany” on goods; to visit the 
Engineering Exhibition at Olympia and see German-made 
machine tools on every hand, but the students at the 
Central Technical College are to have a text-book made 
in Germany, and are therefore to be imbued early with 
the notion that we are behind the Germans. If that be 
so, then it is time that special attention was paid to 





the matter; but we do not believe it any more than we 
believe that British tool makers do not produce machire 
tools of quality at least as good as that of foreign makers. 

We have somewhat carefully examined the work before 
us to find out why it has so greatly impressed the 
translator, and can only suppose that he has studied in 
Germany and has read through German spectacles. The 
book is undoubtedly no mere list of machines with 
illustrations from makers’ catalogues, and in so far it is 
to be commended. It deals almost exclusively with 
principles, and, as the translator says, it cannot take the 
place of standard works on the design of dynamo 
machinery, but is intended to smooth the way to the 
study of such works. We are also glad to find that the 
higher mathematics employed are of a fairly simple kind, 
for we are quite sure that in some text-books the 
mathematics used are too difficult, and have dis- 
couraged the second and third-year students. The 
average student is endeavouring to prepare himself to 
earn his living; and the attainment of this object will 
rarely allow time, and rarely involves the necessity, for 
learning more than the elements of the higher mathe- 
matics. 


SHORT NOTICES, 


University College, London, Calendar, 1907-1908. London : 
Taylor and Francis, Red Lion-court, Fleet-street, E.C.— 
The Calendar for the Session 1907-08 has just been issued. 
It contains many new features. There is a sketch of the 
history of University College by Dr. Carey Foster, together 
with a full statement of the statutes and regulations under 
which the College is now governed in its new position as an 
integral portion of the University of London. It also con- 
tains a set of plans that show the uses to which the extension 
buildings are being put. It appears that the space now 
available for University purposes is greater by one-third than 
it was last session. Among the most striking features of the 
new developments are the following :—The establishment of 
a series of art libraries for special study by advanced and 
research students ; the institution of a new department of 
geology with geological museum, rock museum, and research 
room ; the enlargement of each of the engineering depart- 
ments and of the drawing-office; the enlargement of the 
department of applied mathematics; and the provision of 
special rooms, to be known as the Galton Research Labora- 
tories in connection with the Eugenics Institute founded by 
Mr. Francis Galton. The Calendar also contains a section 
setting forth in full the arrangements for post-graduate 
courses of lectures and arrangements for research work. The 
opportunities for research work are full and ample. 

Mining Hkormule and their Applications. By T. A. 
O’Donohue, F.G.S. Wigan: The ‘‘O.M.A.’’ Office, Clarence 
Works. Price 7s. 6d. net.—Unlike many books devoted to 
engineering formule, this is not a pocket-book, but a 
comparatively large volume containing 362 pages and a large 
number of illustrations. There are twenty chapters which 
treat the many subjects which the mining engineer and 
colliery manager has to become acquainted with. In addi- 
tion to giving many formule of importance, there is a 
considerable amount of elementary reading matter relating to 
mensuration, steam and the steam engine, applied mechanics, 
boilers, electricity, &c. There is one chapter on logarithms 
and their use, in which a number of examples in the use of 
logarithms are given. Other chapters deal with the 
trigonometrical solution of triangles, surveying, valuation, Xc. 
One of the most notable portions of the book is that which 
deals with centrifugal ventilators, the author having dealt 
with this part of the subject in a manner which appeals to 
the colliery engineer rather than the fan designer. 

Electric Light and Power. By E. E. Brooks, B.Sc., and 
W.H.N. James, A.M.I.I.E., A.R.CS. London: Methuen 
and Co., 36, Essex-street, W.C. Price 4s. 6d.—There are 
now many elementary books on electric light and power. 
The present volume has been written on much the same lines 
as other booxs intended for the use of young students who 
are studying this subject. There are twelve chapters, five of 
which are devoted to the usual theoretical considerations 
relating to lines of magnetic force, the magnetic effect of 
an electric current, resistance, and so forth. The remaining 
chapters have a more practical bearing on the subject, and 
deal with induction coils and transformers, current gene- 
rators, continuous current motors, lighting circuits, lamps, 
measuring instruments, primary cells and accumulators. At 
the end of the book there is a good collection of questions 
set by the City and Guilds of London Institute at its 
examinations. 

Hydraulics. By 8. Dunkerley, D.Sc , M. Inst. C.E., &e. 
London: Longmans, Green and Co., 39, Paternoster-row. 
Price 10s. 6d. net.—This book bas been written for use in 
the Universities, the Royal Navy, and for designers of hydraulic 
machinery. It contains seven chapters dealing with the flow 
of a perfect fluid, fluid friction, hydraulic pressure machines, 
reciprocating pumps, turbines, centrifugal pumps, and Pro- 
fessor Osborne Reynolds’s researches. Following the last 
chapter there are many questions on hydraulics with their 
answers worked out. In Chapter III. full details of the 
hydraulic gun brake, as applied in his Majesty’s ships, have 
been given. Among other notable features of the hook is 
some matter concerning Profersor Osborne Reynolds’s four- 
stage turbine pump, which includes the results of tests 
carried out on this pump. The research work dealt with at 
the end of the book is interesting, and, at the same time, 
most valuable to hydraulic engineers. 


Allowable Pressures on Deep Foundations. By Elmer 
Lawrence Corthell, B.Sc., M. Inst. C.E. New York: John 
Wiley and Sons, 43 and 45, East Nineteenth-street. Price 
53. 6d. net.—The author of this book, on finding that wide 
differences of opinions exist among experts as regards the 
allowable pressure on deep foundations, resolved to make an 
exhaustive investigation, the results of which are contained 
in the present volume. The investigation consisted of 
soliciting information concerning the subject from a large 
number of engineers in various countries. Besides this data 
the book also contains numerous abstracts from papers read 
before various institutions ard abstracts of articles from 
technical journals, relating to foundations of bridges, dams, 
port dykes, quay walls and piers, buildings, lighthouses, 
monuments, &c. Data which the author has collected 
through bis own exper.ence is also included. 


Applied Mechonics, By John Perry, D.8c., LU.D., F.R.S. 
London : Cassell and Co., Limited, Price 7s. 6d.—This new 


| 





book of Professor Perry’s describes what has been the course 
of instruction in applied mechanics at the Finsbury Tech 
nical College for many years. Some useful rules in mensura. 
tion are given and exercises are set on these rules. There pos 
thirty chapters, most of which are concluded with exercises 
with answers. The portion of the book devoted to hydrauligg 
is worthy of special comment, for it contains a well-selected 
collection of problems which are of importance to tho ordi. 
nary mechanical engineer. The chapter on springs algo 
forms a notable part of the volume, springs of many types 
having been considered. The book is unquestionably one of 
the best of its kind, and its style is decidedly original. As ig 
usual in most of Professor Perry’s books, the treatment of the 
subject is quite his own. 


Monolithic Brickwork. By W. H. Brown, M.S.A., of 
Wigginton-road, York.—This interesting pamphlet describes 
a number of tests made by the author on brickwork reinforced 
by the introduction of a narrow strip of wire netting into the 
mortar joints in a manner similar to that in which hoop iron 
is used. The most important test was that of a hollow wall 
of eleven courses, one wall being 44in. and the other 3in. thick, 
This was supported on piers 10ft. apart, and loaded in the 
middle on its top edge. It failed to break under 15,3001b., unti] 
—the experimenters apparently having lost patience with it—it 
had been soundly trounced with heavy stones thrown at it 
for an hour or so. Further tests are given and illustrated, 
They all show that wire netting makes a particularly good 
bond, and one test shows that it gives not only vertical but 
lateral strength to a wall. 


The Naval Pocket-book. By Geoffrey 8. Laird Clowes, 
London: W. Thacker and Co., 2, Creed-lane, E..C. Price 
7s. 6d, net.—Owing to the need of differentiating between 
the new and very powerful types of battleships and armoured 
cruisers and the older standards, some differences in classifi. 
cation have been introduced in this, the twelfth year of 
publication of the ‘‘ Naval Pocket-book.’’ The gun and 
torpedo tables have been brought up to date and enlarged, 
and several of the minor navies, particularly that of China, 
have been in a great measure re-written. In other respects 
this useful pocket-book remains the same. It is certainly 
one of the neatest and handiest published, and no trouble js 
spared to make the information contained in the little book 
as reliable as possible. 


Steel: Its Varieties, Properties, and Manufacture. By 
William Hy. Greenwood and Humboldt Sexton. London: 
Cassell and Cc., Limited. Price 3s.—Like its companion, 
“Tron: Its Sources, Properties, and Manufacture,’’ this 
work is based on the book written by the late William 
Greenwood. The present edition has been re-written and 
brought up to date by Professor Humboldt Sexton. Many 
important alterations have been made which have been neces. 
sitated by improved methods having come into existence 
since the publication of the original work. At the same 
time, however, some of the older methods which ure still of 
interest have been retained and revised. The result is, the 
book has been made valuable to all who are interested in 
steel. 


British Rainfall, 1906. By Hugh Robert Mill. London: 
Edward Stanford, 12, 13, and 14, Long Acre. Price 10s,— 
This book contains much information on the distribution of 
rain in space and time over the British Isles during the year 
1906. Records were made by more than 4000 observers, 
whose efforts have enabled a really valuable report to have 
been issued. Besides the records of these observations, many 
interesting articles and notes have been written on the difler- 
ent branches of rainfall work, which, together with the various 
maps and charts, contribute greatly to the usefulness of the 
work. 


Turbines. By Engineer-Commander A. E. Tompkins, R.N. 
London: The Society for the Promotion of Christian Know- 
ledge, Northumberland-avenue, W.C. Price 3s. 6d. net. 

-This is really an excellent little book for giving the un- 
initiated an insight into the working of tucbine machinery. 
It deals both with water and steam turbines, the latter 
receiving the greater amount of attention. The book is 
naturally non-technical, and only an insight into the theory 
of the subject is given, but the treatment is good, the 
explanations lucid, and the illustrations and drawings which 
accompany the letterpress are nicely prepared. 





BOOKS RECEIVED. 


Searchlights: Their Theory, Construction, and Applica- 
cations. By F. Nerz. ‘Translated by Charles Rodgers. 
London: Archibald Constable and Co., Limited, 10, Orange- 
street, Leicester-square, W.C. Price 7s. 6d. net. 

Transactions of the Institution of Naval Architects, Vol. 
49. By R W. Dana, M.A, M. Inst. C.K. London: Henry 
Sotheran and Co., 37, Piccadilly, and 140, Strand. 


The Modern Machine Shop, Vol. II. By Rankin Kennedy. 
London: The Caxton Publishing Company, Clun House, 
Surrey-street, Strand, W.C. Price 9s. per vol. 

Strength of Materials. By William Charles Popplewell, 
M.Sc., Assoc. M. Inst. C.E. London: Oliver and Boyd, lv, 
Paternoster-row, E.C. Price 5s. net. 

Steam Boilers and Supplementary Appliances. By W. H. 
Fowler, M. Inst. C.K. Manchester: The Scientific Publish- 
ing Company. Price 12s. 6d. net. 

The Glasgow and West of Scotland Technical College : 
Calendar for the Session 1907-1908. Glasgow: Robert 
Anderson, 142, West Nile-street. 


Waterworks Distribution. By J. N. McPherson, M. Inst. 
C.E. Second edition. London: B. T, Batsford, 94, High 
Holborn, W.C. 6s. net. 

A Treatise on Hydraulics. By William Cawthorne Unwin, 
LL.D., F.R.S. London: Adam and Charles Black, Sobo- 
square, W. Price 123. 6d. net. 

The Corpuscular Theory of Matter. J. J. Thomson, F.R.S. 
London : A. Constable and Co., Limited, 10, Orange-strcet, 
London. 7s. 6d. net. 

The Cityof Bradford Technical College: Calendar for the 
Session 1907-1908. Bradford: Thornton and Peatsvn, 
58, Barkerend-road. 

Rhodesia Chamber of Mines, Bulawayo: Twelfth Annual 
Report, 1907. London: Darling and Son, Limited, 31, East- 
cheap, 1.C. 

Electrical Traction. By Enrnesr Witson, M.LE."., 
and Francis Lypatu, B.A., B.8c., A.IL.E.E. Two volun.cs. 
London: Ed. Arnold, 41 and 43, Maddox-street, Bond-striet, 
W. Price 15s, net each vol, 
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TORPEDO BOAT DESTROYER G137 ON HER TRIALS 
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TRIALS OF A GERMAN TORPEDO BOAT. 


In our issue of September 13th last we gave particulars of 
ome trials carried out on the new turbined propelled 
destroyers recently built by Messrs. Krupp at their Germania 
works for the German Government. The illustration which 
we give herewith shows the boat G137 steaming at full 
speed. This ship is fitted with marine turbines of the 
Parsons type, and on the trials at Neukrug which were 
undertaken by the German Government, it is reported that 
she attained a maximum speed of nearly 34 knots. and a 
mean speed for four hours of 33°1 knots, the vessel being run 
at full load. Running astern a speed of over 16 knots was 
attained. During the four hours’ run the coal consumption 
averaged 12 tons an hour. The main turbines consist of 
one high-pressure and two low-pressure units of the usual 
type, arranged on three shafts, the number of revolutions 
being 850 per minute. The ship has a displacement of 572 
tons and-a maximum draught of 10ft. Itis a good sea boat 
and strongly built, All the torpedo tubes are submerged, and 
her armament consists of four 4-pounders, 55 calibre, and 
two machine guns. 








DEEPENING THE CLYDE. 





with as much as 5dft. or 6ft., and so ensure the safe passage of 


vessels having a draught up to 28ft. This more thorough 
scheme of work was instituted in 1903, and has been 
persevered in until its completion some weeks ago. The 
south half of the channel was first dealt with, leaving the 
northern half clear for traffic, and about eight months ago 


| work was completed on the south side, and efforts thereafter 


were directed to clear the northern half. Throughout this 
last and most resolute assault on the troublesome barrier the 
work of boriog and blasting has been carried out by the 
firm of W. Hill and Co., of Westminster, but the dredging 


| of the loosened material and carrying of it to sea has been 


done by the Clyde Trustees, with their efficient dredging and 
hopper barge plant. About the beginning of this year it was 
decided, on the recommendation of the Trusts’ Committee of 
New Works, to remove the rock to a greater width than 
was originally contemplated under the contract. The con- 
tract bottom width of 200ft. was increased to 230ft. by 
removing 30ft. from the north side at an additional cost on 
the original contract rates of £5000. The area operated upon 
in carrying out the past four years’ programme has been 
about 54 acres in extent, and that the execution of the work 
has not been attended with any mishap whatever, while at 


| the same time the ordinary shipping traffic has been carried 


on as usual, reflects credit on the skill and care evinced 


| by the contractors, as well as by the staff of the Clyde Trust. 


Tur Clyde Navigation Trustees have now made ofticial | 
intimation of the completion of the rock-blasting operations | 
which have for some time past been constantly carried on in | 
the river Clyde at Elderslie, and that the temporary buoys | 


marking the site of operations are removed, thus throwing 
open the whole width of the channel for navigation. This 
intimation must be of decided interest to all concerned with 
the river Clyde and its shipping, and with the industry of 
shipbuilding. It is also not without interest to harbour and 
dock engineers generally. ‘‘Elderslie Rock,’’ the submerged 








DOCKYARD NOTES. 


THE German battleship Pommern has made a maximum 
of 20,348 horse-power, and 19-26 knots—a record for any 


| German battleship so far. and well on the way to equal the 


ridge of whinstone, almost adamantine in hardness, which | 


extends obliquely across the river at this part, has been a 
veritable béte noire to the Navigation Trustees and to the 
shipping community of the Clyde for very many years. 
Referring to this feature recently, Dr. Navhaniel Dunlop, 
chairman of the Trust, said ‘‘the ridge of trap rock which 
crossed the river at Eilderslie, long barring the passage for 
deep ships, has been removed. 


’ 


hear of it no more.’ 


building on the upper reaches of the river, may not be with- 
out interest. In 1854 the Alantic steamer Glasgow, going 
out to sea, deeply loaded, took the ground about five miles 
below Glasgow. Hitherto such an occurrence had only 
meant an easy seat for the vessel on a bank of mud or 
sand till the next tide floated her off; but this time, to the 
alarm of all concerned, a large hole was made in the bottom 
of the steamer, and it was found that she had settled down 
onarock. Furtber examination showed tbat the rock con- 
sisted, not of an isolated boulder as was at first supposed, 
but of abed of whinstone about 900ft. long and 300ft. broad. 
This came upon the Trustees as a most unwelcome surprise, 
no signs of the existence of such a thing having ever before 
appeared, either on the banks or in any other part of the 
channel. The work of drilling and blasting, involving the 
use of the diving bell, was not long in being instituted, 
ey the objectionable barrier was reduced in 
lelgnt. 

An important course of operations was decided upon in 
1880 on the advice and plans of the engineer to the Trust, 
the late Mr. James Deas. These operations occupied six 
years, and as the result, at a cost of £70,000, the low-water 
depth of 20ft. over the rock wasobtained. The concurrent 
development, however, in the dimensions and draught of 
ships trading with Glasgow, and of those built on the banks 
of the Clyde, soon rendered the further destruction of the 
ridge absolutely necessary. Work proceeded at intervals, 
and under the 1891 programme of improvements, it was at 
list contemplated to remove some Gin. more of the solid 
rock, which, with the intervening efforts, would have given 
& depth of water at low tide over the rock of 23f¢, but 
before operations were resumed it was determined to deal 


Formerly it stood 8ft. below | fy four 12m. guns, but now this has been changed. The 


the low-water level—now it is sunk to 28ft., and we shall | 


French battleship Liberté. The coal consumption on the 
German ship was very high, while the Liberté accomplished 
almost a record in economy. 





Tue speed of the Stettin is now stated to be 25:8. She is 
fitted with turbines of the Parsons’ type, and has proved 


| about a knot better than her sisters, so far. 


A few particulars as to the discovery of this ridge and of engge eee Nag Avg Renerg ices. pe Ba nie 
the persistent efforts of the Trust to remove it, as an obstacle | 9; j nots. 


in the path of development in oc:an traflic to and from the | only 450 tons, and the maximum capacity but 800 tons 


port of Glasgow, as wellas of the aue developments of ship- | 
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Tue new Swedish battleships will be of 7500 tons. Several 
arecontemplated. Originally they were reported to be designed 


present design is four 1lin., four 7°6, eleven 4in., four one- 
The belt will be 

The horse-power will be 17.500, and the speed 
Yarrow boilers will he fitted. Normal coal is 


8in. thick. 


The 7°f guns seem rather superfluous, as they are neither one 
thing nor the other. An armament of six heavy guns would, 
we think, have been preferable.; 





Mvcu mystery still surrounds the Italian cruisers Pisa and 
Amalfi. These two ships of the St. Georgio class have been 
pushed on much faster than usually happens in Italy. The 
Pisa took the water at Leghorn recently, and the Amalfi is 
about to be launchedat Genoa. The armament is four 10in., 
eight Sin.; the horse-power 20,000. Belleville boilers have 
been ordered for them, not Blechyndens as originally 
reported. The St. Georgio, the first of the type, is apparently 
the only one with Blechynden boilers. 





THE increased size of destroyers appears to be universal. 
Sweden is at present in the forefront in this direction, 
excluding the British Swift. The new Swedish destroyers 
are to be of 835 tons, 30 knot speed, and an armament of six 
4in. guns. The coal supply is very large. 

Tus quite eclipses the new German destroyers of the ‘‘V”’ 
type, of which twenty-four are ordered or being built—twelve 
for the 1906-07 programme, and twelve for the current year. 
They are 520 tons only—that is to say, about the size of our 
River class. They will all be 30-knotters, however, and the 
pai gal one 24 pounder, three 6- pounders, and three 
tubes, 





Tue German Navy League does not appear to be so satisfied 
with its Admiralty as is the British one, It isjust conduct- 
ing a strong agitation in favour of ships of 22,000 tons and 
12in. guns instead of llin. Recent report has had it that 








the Ersatz Sachsen class are to carry two 12in. per turret, 
instead of the original three 1lin. The Navy League agitation 
suggests that the matter is still undetermined—a thing that 
should be useful powder to those of our contemporaries which 
expend so much energy in proving that the new German 
battleships do not yet exist. 





Tue Dreadnought is still helpless at Portsmouth. The 
greatest secrecy is preserved as to what is wrong with her. 
Officially she is ‘‘ preparing for experiments,’’ but this, of 
course, is merely “‘ official.’’ The only definite information 
is that nothing is wrong with her turbines. 





Tus week’s new Russian programme‘consists of four batile- 
ships of 20,000 tons odd. The new Russian battleships are 
getting like the Spanish ones. We have heard of the new 
Spaniards for nearly seven years now. 





Tur German battleship Kaiser Barbarossa has had four 
Gin. guns removed in order to bring her armour belt more 
above the water-line. 

Tuk personnel of the Japanese navy has just been returned 
at 40,044. 

Tux armament of the Swedish destroyers, Mode type, is 
being altered from one 12-pounder, and five 6-pounders, to four 
12-pounders. 








ELECTRICALLY OPERATED PLANING AND 
MILLING MACHINE. 

Tux illustrations on page 392 represent a combined motor 
driven planing and milling machine, with a table 4ft. 3in. by 
18ft., which has been recently built by John Hetherington 
and Sons, Limited, Pollard-street, Manchester. The longi- 
tudinal planing motion is driven by a 20 horse-power variable- 
speed motor, having a range of speed between 300 and 900 
revolutions per minute. The motor is manipulated by a special 
switch arrangement, shown attached to one of the uprights of 
the machine, which enables starting, stopping, or the varia- 
tion of the speed of the tab‘e to be effected instantly. The 
reverse motion, too, has a special electrical device, coupled up 
to a tappet motion on the table. The self-acting variable 
feed motion is operated from a second independent tappet 
motion, thus ensuring a positive feed. The transverse, or 
cross-planing, motion, the two milling heads, and the power 
elevating motion to the cross slide are all operated by 
10 brake horse-power variable-speed motor, with a range of 
speed similar to that one above mentioned. The manipula- 
tion is also carried out in the same manner. The machine 
has been specially designed for dealing with built-up steel gun 
carriages. The bed is of box section, and has broad V’s for 


the table to slide upon, the slides being oiled by self-acting 


roll lubricators. The uprights allow a clear space of 5ft., and 
a similar height under the cross slide. They are of box 
pattern, with two faces, and are keyed and securely bolted 
to the bed and top cross stays. Side tool boxes are provided 
on each upright. The cross-slide is balanced, and has a self- 
acting downward feed through the elevating screws for cross 
planing, and is fitted. with two tool boxes. It is made of 
sufficient length to allow the front and cross-planing tool- 
boxes to travel the full width admitted between the uprights 
when finishing or cross planing. Each tool-box on the cross 
slide has an indexed full swivel, and is self-acting and inde- 
pendent in all cuts. The swivelJing cross-planing tool-box is 
mounted on a right-angled bracket, bolted to the ordinary 
tool-box slide, which is made specially long. It can be readily 
removed if desired. The milling headstock has four changes 
of speed, produced by double gear, a four-speed cone pulley 
of large diameter and wide surfaces. The spindle is fitted 
with Muir’s patented coupling, and revolves in double-coned 
gun-metal bearings, with lock nuts and friction washers for 
taking up wear. The height of vertical milling feed is 3ft. ; 
the horizontal right-angular adjustments of the milling spindle, 
longitudinally and transversely, 5in. and llin. ; the range of 
self-acting milling feeds, from fin. to 2}in. per minute; the 
speeds arranged for cutters, from l4in. to 4}in.; and the 
periphery speed of the cutters, 50ft. per minute. The 
— floor space required for the machine is 46ft. Gin, 
yy 12ft. 
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ELECTRICAL ROLLING MILL TRANSPORTERS. 


Ir bas long been recognised that one of the most important 
features in the working of smelting works and rolling mills is 
the facility of transport within and between the various 


shaft attached to the rail carrier.” After dropping the rails, 
this motor is automatically reversed by means of a switch 
operated by the excentric shaft itself, and the carrier hooks 
are thus put into the normal position again. For the turn- 
ing movement, the crab is provided with a turntable—shown 








Fig. 1—LIVE ROLLER TABLE 


departments. Modern applications of electricity have shown | 
it to be specially suitable for this class of work, effecting a | 
great saving in labour, and also, owing to the speed of 

operation, considerably increasing the output. 

In the following article we propose to describe a number of 
electrically driven special transporting devices which have 
recently been constructed by Messrs. Kolben and Co., of 
Prague, Austria, for the Eisenindustrie Gesellschaft Kladno. 
Three-pbase current, at 500 volts pressure and 50 cycles, is | 
used throughout, except for the lifting magnets, for which 
purpose continuous current at 240 volts is employed. *:¥2#» 

The live roller table shown in Fig. 1 is used for carrying | 
the work backwards and forwards to the main rolls. For 
the travelling motion of the table there is a totally enclosed 
motor of 60 horse-power, the travelling speed being 346ft. 
per minute. Brake motors are also used, which auto- 
matically come into action when the current is cut off, and 
so prevent over-running. The live rollers themselves are 
driven by means of a totally enclosed motor of 40 horse- 
power through worm gearing, which is found to work more 
satisfactorily than the usual method of driving through 
bevel gearing. There is also an arrangement for tilting the 
smaller sizes and sections, this being driven by a 10 horse- 
power motor. The various movements are controlled from 
the raised platform on which the driver stands. The total 
weight of the table is 61 tons, 

An electrically driven crane working in the rail-finishing 
shop is shown in Fig.2. This is for the purpose of liiting 
the rails from the live rollers, turning then through a right 
angle into the direction to which they are to be conveyed, and 
depositing them in the store. The rails are lifted from under- | 
neath by means of four large hooks which are capable of | 
taking eight rails atonce. The latter are deposited either by | 
lowering the carrier and letting them rest on the storing rack, | 
or by tipping the hooks to an angle of 45 deg., so that the 
rails slide off; this latter operation is effected from the | 
driver’s cabin by means of a motor actuating an excentric | 


— 


So t- — # aa a 
1) 


‘ > AN 


‘aS 


in Fig. 3—driven through bevel gearing. The lifting gear 
consists of two drums, from each of which a steel rope passes 
round a separate pulley fixed to the carrier, and then back to 
its own drum. The driver’s cabin is fixed on the revolving 
part of the crab, so that the driver turns with the rails, 
which enables him to control the operation without difficulty 
The crane is designed to deal with rails up to 50ft. in length, 
and to have a normal lifting capacity of four tons. The 
total span is 63ft., and the various speeds are as follows 
Travelling speed of crane, 395ft. per minute ; travelling speed 
of crab, 200ft. per minute ; lifting speed, 46ft. per minute; 
turning speed at the end of a rail 50ft. long, 362ft. per 
minute. The five motérs for travelling, traversing, lifting, 
and tilting have outputs of 26, 7, 26, 4, and 14 horse-power 
respectively. The total weight of the crane is 23 tons. Three 
brake motors are in use which automatically come into action 
immediately the currentis cutoff. This, it is claimed, allows 
of great speed of operation. 

An electrically-worked crane for storing rolls and girders, 
which we do not illustrate, constitutes another important 
portion of the equipment. This is a semi-bridge crane, 
designed to handle flat iron up to 2ft. 8in. in width, round 
iron bars or ingots up to Yin. in diameter, square iron rails, 
girders, angle iron, U and T-iron, varying in length from 3ft. 
3in. to 56ft., and to pick these up by means of electro- 
magnets. The material from the rolling mill is transported 
by the crane to the store, and lifted sufficiently to clear the 
stored material. The carrier gear of this crane is also 
mounted on a turntable, so that the load can be turned, and 
deposited in any desired direction. The crane is 142ft. long 
overall, the distance between the supports being 119ft., and 
the projection outside 23ft. The running rails for the crab 
are 20ft. above the floor. The material is picked up by mean 
of a catrier provided with four lifting magnets designed for a 
normal load of 1 ton and a maximum possible load of 6 tons, 
thus allowing a large margin of safety. For extra security 
four hooks are provided on the carrier, which come under the 
material after it has been lifted by the magnets, and are operated 
from the driver’s cabin by means of an excentric shaft and 
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Fig. 2—RAIL LIFTING AND TRANSPORTING CRANE 
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toothed segments driven by a motor. In consequence of the 
4t travelling and revolving speeds, the carrier is provided 


rea a ae ee 
g , a special guiding arrangement, to prevent any swinging 
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magnetically lifted off the rollers saparately, while as many 
as four of the smaller sections are lifted at once. The crane 
conveys these girders either to the store, to the weighbridge, 

















Fig. 3—CRAB 


of the load. The driver's cabin is fixed to the crab, so that 
the driver moves along with the load and is therefore able to 
guide it. The opening between the main supports at the 
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or to the trucks. The carrier is provided with six 


lifting magnets with safety hooks, each magnet being 
designed for «a normal load of 15 cwt, but capable of 
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Fig. 4—MAGNETIC GIRDER LIFTING CRANE 


end is wide enough to allow rails 50ft. long to pass through, 
so that they can be picked up straight from the store and 
loaded on to a truck outside the supports without being 
turned. If longer than this they have to be slightly turned 
and passed through diagonally, The travelling speed of this 
crane is 278ft. per minute, the traversing speed of crab 495ft. 
per minute, the lifting speed 46ft. per minute, and the turn- 
ing speed, at the end of a rail 50ft. long, 362ft. per minute. 

















Fig. 5—ROLL CHANGING CRANE 


The travelling and lifting motors each have a capacity of 
25 horse-power, the travelling motor 16 horse-power, and the 
motors for the turning arrangement, and for actuating the 
safety hooks, 3 and 14 horse-power respectively. All move- 
ments are controlled by automatic brake motors. The lifting 
motors, being exposed to the weather, are totally enclosed 
and water-tight. The current for exciting the magnets is 
witched on and off in steps by means of resistances, each 
magnet taking 700 watts. 

The engraving, Fig. 4, shows a magnetic crane capable of 
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taking 44 tons, thus allowing a factor of 6. The 
total weight of the crane is 154 tons, and the span 33ft. 
The lifting speed is 100ft. per minute, and the travers- 
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Fig. 7—ELECTRIC CAPSTAN 


ing speed of crab 224ft. per minute. To prevent the load 
swinging when in motion, it is hoisted as high as possible 
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Fig. 6-ROLL STORING CRANE 


lifting girders up to four tons. This crane is used for dealing 
with U iron from 6in. to 12in., and T iron from 6in. to 22in., 
in lengths varying from 13ft. to 60ft. The large girders are 


against springs mounted underneath the driver’s cabin, and a 
suitable guide is provided for lowering the material. The 
two motors for the hoisting drums each have a capacity of 





27 horse-power, the traversing motor 10 horse-power, and the 
motor for actuating the hooks 14 horse-power. All move- 
ments are automatically braked by means of special motors. 

The crane shown in the drawing —Fig. 5—is used for the 
purpose of changing the rolls and roller frames, and has a 
normal carrying capacity of 25 tons and a span of 49ft. Itis 
similar to an ordinary travelling crane, except that the crab 
runs within the crane girders, these being constructed in the 
form of a bridge. The total weight of this crane is 44 tons 
and the travelling speed 148ft. per minute, the traversing 
speed of the crab is 100ft, per minute and the lifting speed 
10ft. per minute. The travelling and lifting motors each ~ 
have a capacity of 20 horse-power and the traversing motor 
11 horse-power. A crane used for storing rolls is shown on 
page 398, and a drawing of it is also reproduced in Fig. 6. 
This crane conveys the rolls from the store either to the 
rolling mill or to the roll-turning shop. The crane is built 
on the cantilever principle, the normal load being 25 tons. 
The total length is 104ft., the centre span being 46ft. and 
each of the two projections 29ft. The crane framework 
weighs 30 tons, and the crab with hoisting gear 12 tons, so 
that the crane when loaded has a total weight of 67 tons. 
Each of the four supports of the crane rests on a truck running 
on two cast steel wheels; the wheels of two of these trucks 
are connected by means of gearing and shafting to a motor 
placed in the centre of the main span, by means of which the 
travelling movement is effected. The driver’s cabin is fixed 
to the crab, and thus moves with the load. The crane is so 
constructed that the load can pass between the supports to 
the ends of the projections. The travelling speed of the 
crane is 100ft. per minute, the traversing speed of the crab 
66ft. per minute, and the lifting speed 8ft. per minute. The 
three motors for travelling, traversing, and lifting have a 
capacity of 20, 54, and 26 horse-power respectively. All 
movements are controlled by brake motors. 

For the purpose of hauling the slag trucks separately from 
the blast furnaces and forming them into a train, to be taken 
away by the works locomotive, an electrically driven capstan 
has been installed. This is illustrated in Fig. 8, and the 
plan and side elevation are shown in Fig. 7. The capstan is 
designed for a bauling capacity of 1} tons at 100ft. per 
minute. The motor and gearing are contained in a well with 
cemented walls, built on a cast iron frame, this being 
made water-tight. The power is transmitted to the capstan 
through worm gearing, and the motor is started and stepped 
by means of a foot lever, which actuates a switch, this being 

















Fig. 8—-ELECTRIC CAPSTAN 


automatically pulled out by a spring as soon as the foot is 
taken off the lever. The total weight of the capstan is 
24 tons. 

In conclusion, it may be mentioned that all the cranes 
described have been subjected to very severe tests, and have 
often had to work under difficult conditions. The main idea 
in the construction was that all parts, both electrical and 
mechanical, should be amply dimensioned, so that permanent 
working without serious breakdown could be guaranteed ; at 
the same time, especially in the cranes with very large spans, 
the weight was reduced to a minimum by making use of the 
latest experience and improvements in bridge design, thus 
avoiding any unnecessary dead weight. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer Commanders :-P. G. Drake, to the Scylla; L. J. 
Watson, to the Pembroke, additional, as first assistant to Engineer 
Manager, Chatham ; P. Wheater. to the Powerful, additional, as 
Coal Inspector, New Zealand; S. Rawling, to the Renown, on 
commissioning ; and W. W. Pearce, to the Blake. 

Eogineer Lieutenants :—C. B. Sheppard and H. G. W. Haddy, to 
the Roxburgh ; C. E. Sutton, to the Vivid, for the Indomitable ; 
A. C. Evans, to the Blenheim, additional, for the Syren; J. FI. 
Hocken and W., (+. Main, to the Renown, on commissioning. 





Engineer Lieut. T, F, Brown has been advanced to the Senivr 
List. 

Engineer Sub-Lieutenant :—J. G. Parry, to the Renown, von 
commissioning. 

THE INSTITUTION OF CIVIL ENGINEERS: NEWCASTLE-UPON-TYNE 


ASSOCIATION OF STUDENTS. —At the invitation of the proprietors of 
the Newcastle Chronicle, the sixth visit of the session will be made 
on Wednesday, October 23rd, to the Vewres Offices 
and Printing Works, Newcastle-on-Tyne. The party will meet at 
the Chiviicle Office, Westgate-road, at 3.45 p.m. 

SOME Fictkes relating to the world’s output of auto- 
mobiles have been compiled by the Motor from the official reports 
of the Department of Commerce and Labour. It appears that in 
1906 the United States headed the list by producing 58,000 cars, 
Next in order came France with 55,000, England with 27,000. Ger- 
many with 22,000, Italy with 18,000, and Belgium with 12,000, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opunions of our 
correspondents. 


GOLD DREDGING, 

Sir, —It is necessary to apologise before replying to Mr. Cutten’s 
criticism on ‘‘Gold Dredging as a Machine ” at the unavoidable 
delay which has unfortunately occurred since his article appeared 
in yourissue May 10th, 1907. 1 will deal with each item separately 
as follows :— 

(1) I cannot agree with Mr. Cutten in his remarks as found from 

experience ; it is correct that on estimating the capacity of dredges 
5 per cent. of the actual bucket volume is taken as a basis ; my 
article spoke of a dredge which should handle so many yards per 
hour. 
(2) Although the necessity of providing an extra hand per shift 
is not generally recognised it none the less exists. Visits by 
directors, &c., usually take place during the day, when extra hands 
areon board. At the very worst, these gentlemen are accompanied 
by the dredgemaster, and a general air of alertness prevails, which 
is absent at other times. Moreover, certain necessary duties 
which fall upon the engine driver are not discharged during such 
Visits, (¢.g., cleaning fires), although they take up his attention 
during no inconsiderable portion of the shift. 

(3) Then, again, his remarks ve the surging of pond dredges. 
The fact that minerals of high specific gravity are suspended in 
the water in which pond dredges are working has escaped Mr. 
Cutten’s notice, that is all. As regards the great quantity of 
water in the pond, it must be remembered that although a certain 
depth exists at the face, there is very much less under the stern of 
the dredge. 

(4) Referring to the practicability of 7000 hours working per 
year, the article does not say that this figure is used as a basis of 
calculation by dredge designers but by investors. 

(5) Mr. Cutten speaks of special nugget saving appliances, The 
only ones that I have ever seen or heard about are ‘ Venetian 
Ripples.” These consist of riffle-bars set across or obliquely to the 
line of flow of shingle. . bear some resemblance in appear- 
ance toa Venetian blind.) They occasionally catch nuggets and 

in Otago at least—the matter is thought worthy of a paragraph 
in the papers. In the absence of a systematic preliminary sizing 
they are not scientific appliances at all but merely the forlornest 
of forlorn hopes. It lies within the powers of every dredge 
designer to avoid overloading his tables by keeping the material 
from passing over them ; Mr. Cutten’s criticism is thus far just. 

(6) Richard wrote in 1892 of the ‘‘ Dunedin” dredge. This 
machine has perforated screens and inclined tables covered with 
cocoanut matting and iron riffies, and the gold was finally 
recovered by ‘‘ panning.” He mentions other dredges in which 
plush is used. He round!y condemns the appliances. What has 
been done since? (‘‘ Alluvial Mining ” in ‘* Otago Trans. Am. Inst. 
Min. Eng., 1892.) 

(7) Referring to ‘‘ boil boxes.” These were not mentioned in 
the article, but ‘* patent gold savers, in which efforts were directed 
towards the promotion of a boil.” Mr, Cutten’s remarks about 
bank clerks, which follow in a later paragraph, show that he is 
acquainted with an invention of this nature. 

(8) In paragraph 7 of Mr. Cutten’s letter, he refers to gold-saving 
appliances. The term ‘‘gold saving” is rather elastic. The gold 
which could not be seen with a magnifying glass in the samples 
assayed owed its invisibility not to its fineness but to the metallic 
oxides with which the scales were coated. On treatment with 
dilute hydrochloric acid the yellow colour showed to the naked eye. 

(9) It is also quite true that only a small quantity of dry blow- 
ings are collected in the course ofa year. The point was mentioned 
as showing that, however closely extraction processes of a non- 
chemical nature may be carried out, some of the gold is ignored 
and lost. There is no ambiguity in the statement concerning the 
storing of the gold-saving appliances. The tendency throughout the 
history of the gold-dredging industry has been to attempt to secure 
a machine that is a good excavator, the gold-saving appliances 
remaining of the simplest. 

(10) Paragraph 8 of Mr. Cutten’s letter appears in a slightly 
different form early in the article. 

(11) Your critic speaks of the size of the buckets next. An 
average N. Z. dredge takes about 6-7 oz. to pay wages, but it is a 
decidedly cheap machine which will run at a total weekly expense 
of less than 12-14 oz. It is to be presamed that the 2} cubic feet 
in Mr. Cutten’s letter is a typographical error. At all events, 
nothing in the article advocates this size. The predilections of the 
writer are for a 5 cubic feet bucket. 

(12) Referring to the advisability of putting the designing of the 
gold-saving appliances into the hands of a metallurgist, the science 
of metallurgy embraces the water concentration of auriferous 
alluvium among other things. Twelve months or soagoa gentleman 
unconnected directly with dredging matters setup at his own ex- 
pense at Gore, New Zealand, a Wiltley table for the treatment of the 
exhausted concentrates—tailings from ‘‘ streaming down’’—from 
local dredges. Details of the results were not published, but it 
leaked out that fairly handsome profits were being made. There- 
upon the dredge owners took to re-treating their tailings by 
‘streaming down” and still further exhausted them, to such a 
point, in fact, that the Wilfley was shut down. It follows that 
either (1) the Wiltley operator was of material assistance to the 
alluvial miner in this particular case, or (2) that the ‘‘streaming 
down” was so inefficient a process that its repetition caused the 
total loss of most of the gold which survived the first treatment. 

(13) Taking paragraph 13 of your critic’s letter, this coincides 
with my remarks in the article on April 12th, so it is not necessary 
to offer any further explanations. 

(14) It was not,as Mr. Cutten remarks, that I am inclined to 
belittle the present type of gold-saving appliances. The working 
of some of the New Zealand dredges will undoubtedly bear out 
Mr. Cutten’s contention. Similarly the working of some of the old 
quartz mills will bear out the contentions of the opponents of the 
cyanide process. The dredgers quoted have small buckets com- 
pared with the 10ft. and 13ft. monsters which Mr. Cutten seems to 
be advocating. 

(15) Lastly, it is true that dredging furnishes a cheap method of 
treating auriferous wash, but the efficiency might be increased by 
certain modifications without decreasing dividends. 

No, 1, The burden of the whole article is that engineers have 
attempted to furnish their clients with Jarger machines than the 
type warrants. The applicability of every machine has its limits, 
and beyond these it will be found that its economy and efficiency 
rapidly diminish. 

No. 2. It is undoubtedly true that many dredges have been 
successful in so far that they have paid dividends to their owners, 
and have to this extent justified the engineers that designed them ; 
but many more have failed tu achieve any real success, although 
operating upon ground known to be auriferous, It is probable 
that the shareholders in the former are satisfied. That is a ques- 
tion entirely for themselves, but there is no doubt about the 
feelings of participators in the unsuccessful ventures. But they 
have specified for a powerful and rough machine, and their require- 
ments have been duly met. It is for the consideration of such as 
these, and the consulting engineers whom they retain, that the 
article was written. 

No. 3. The high returns which may be quoted have been won by 
machines which undoubtedly caught much gold, certainly allowed 
much to escape, and even threw some away. 

No, 4. With the extraction processes of a good type and a claim 
of reasonable richness, the only requisite for success is continuity 
of working. If a dredge is winning 48 oz. per full week worked, 
then a delay of one hour, whether caused by a breakdown, by a 
rise in the river, or merely by the weekly stoppage for cleaning-up 
purposes, entails a dead loss of from £1 to £1 10:, It is true that 
the auriferous ground would still remain untouched instead of 





being expended, but a dredge is constructed with a view to making 
profit as quickly as possible, not merely to turn over a cortain area 
of ground. 

No. 5 (re theft by employés). It has been well said that opporturity 
makes criminals, With the nethod of gold-saving at present in 
voxue the precious metal is continually obtruded upon the notice 
of the crew. One has only to look at the upper tables of the 
dredge securing even 20 oz. per week at most to see the yellow 
spangles on the expanded metal. Save in North America and 
Australasia, it would be impossible to run a machine without 
having a least a few natives among the crew, and these regard 
their English employers, not as enemies, but as sources of wealth ; 
one might say as rich fruit trees which they are quite entitled to 
shake when opportunity serves ; but if the gold be kept from their 
sight in solution or in any other obscure form, they would never 
dream of planning acts of dishonesty of the highly technical 
character which would be required. 

But it is quite possible that even white people of but feeble 
virtue may be engaged, and for such the absence of tempta- 
tion isa great help. During the past year much has been beard 
about thefts in quartz mines in the Colonies. In these each day 
samples are taken from the different ‘‘ faces,” from the stream of 
quartz as it enters the mortar-box, trom the pulp as it leaves the 
tables, from the vanners, and from the tailings both when enter- 
ing and leaving the cyanide plant. These samples have been 
carefully assayed, and an accurate estimate thus made as to 
quantity of gold present in the quartz and the quantity which 
should have been extracted. 


years. We have no reason to suppose that the moral standard of 
the dredge hand is any higher than that of his brothers, the miner 
and the millman. If, then, the dredgeman finds himself con- 


fronted with glaring temptation, he may be expected to resist just | 


as strongly or to succumb just as readily as other members of the 
family. 


No. 6. It has been objected, with reference to the lubrication of | 


bottom tumbler shafts, that greases and oils would interfere with 
the saving of the gold. This, | believe, can be overcome by the 
use of a suitable lubricant. 


No. 7. Finally, as regards the practicability of any improve- 
ments in the present type of gold dredge, I hope to be able togive | 


concrete proof of the correctness of my contentions. 
October 14th. THE AUTHOR OF THE ARTICLE, 


DEELEY’S VALVE GEAR. 


Sin,—I have examined with interest your article and iilustra- 
tions of this gear contained in your issue of September 20th, 1907, 


page 286, and would point out that the plan of discarding the | 


return crank or excentric and of obtaining the requisite motion for 
the L.H. radius link from the R.H. crosshead, and vice versd, is not 


new, 
This modified type of ‘‘ Walschaerts” gear was made on the | 


Continent many years ago, and | have by me a photographic print 


90 minutes’ initial and 150 minutes’ or more final. We have al 

tried a natural cement with about 54 per cent. of lime, which ; 
very slow, and burnt with coal the same as in ordinary lin bene 
ing, which only gave an expansion when fresh of 2-5 mm. . 

We have since gone back to our usual percentage of lime and 
heavier calcining, with the result that the cement is very slow set, 
ting, though the three-aay tensile stress is 450-500, and ‘the seven. 
day well over 600, but Le Chatelier gives a considerable €Xpansio 
when fresh, though only 8 to 12 after seven days’ avration, _ ‘ 

All the clinker was carefully hand-picked and the grinding less 
than 3 per cent. on a 76 by 76-mesh sieve. Usually we do not 
add any gypsum, but at the latter end of the month’s experiment 
on a reduced percentage of lime we put in from 4 to 14 per cent 
which slowed the setting and seeined to reduce the Le Chatelies 
expansion, 

r. Gadd seems to confirm our own experience as to the yrit or 
residue in the finished cement, as to looking elsewhere than Ji¢ht] 
burnt clinker—in our case cited above a natural vement— and as rs 
the help from gypsum. 

Th8 result of Mr. Gadd’s use of 1 per cent. of free line i most 
interesting, but the gist of his valuable notes is another additional 
proof that passing or ec ing a t on Clause 10 of the 
British standard Pp tion, viz., Le Chatelier, :ay be 
most misleading to engineers, architects, contractors, and sjanu. 
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facturers. 
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Cuas. NELSON AND Co , ED, 


Yet in many cases dishonest persons | 
have successfully concealed their operations for months, even for | 


BOULTON AND WATT IN AMERICA IN 1786, 


Sir,—The Report of the United States Patent-ottice fur 1859 
contains a list of applications for patents presented to the various 
States of the Union prior to the passing of a general patent law for 
the whole of the United States. Amongst the petitions tv the 
Assembly of the State of Connecticut is one dated Hartford 
May 27th, 1786, from Barnabas Deane, whose petition “ humbly 
showeth :—That your petitioner, for valuable considerations viven 
to certain ingenious persons in Great Britain, the first and original 
inventors of the new improved steam engine (who, by Act of 
Parliament of Great Britain, have an exclusive right to construct 
and use the same within that kingdom for the space of 25 
years), your petitioner has acquired a perfect knowledge of the 
| construction thereof, with new improvements, and the application 
| thereof to a great variety of important purposes, such a. the 
| raising of water, the manufacturing of iron, and to the working of 
| corn mills, saw mills, and of mills of every kind. Your petitioner, 
therefore, humbly prays that an Act of Assembly may be passed, 
to give and grant to your petitioner, and to his heirs and 
assigns, the sole and exclusive right and privilege of erecting and 
making use of the aforesaid steam engine . . . . for and 
during the term of 20 years.” The application was refused. It 
will be observed that the names of Boulton and Watt are not 
| mentioned, but there can be no doubt of their identity, as they 
were the only persons to whom an Act of l’arliament of the nature 
described had been granted. I venture to think that this applica- 
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LOCOMOTIVE VALVE GEAR 


sent ten or twelve years ago to this tirm by Mr. Druitt Halpin in con- 
nection with some locomotives then being made to his inspection. 
This print we send you under separate cover for your inspection 
and reproduction, if you consider it desirable. 
THE HunsLer ENGing Co., LIMirep. 


Leeds, October Ist. ARTHUR Hirb, Chief Draughtsman. 


LE CHATELIER TEST. 


S1r,—The ‘‘ Notes on the Le Chatelier Test,’ by Mr. W. Lawrence 


Gadd, F.I.C., in your issue of September 13th, are most interesting | 


reading. especially as makers and users have been led by the com- 


tion for a patent in one of the United States of America furnishes 
a good illustration of the business capacity and enterprise of 
Matthew Boulton. 

October 16th, B. P. 


— RK. 


SUPERHEATED STEAM, 


| Sin,—Referring to Professor kh. H Smith's excellent article on 

| ‘*Superheated Steam,” in your issue of August 23rd, there 

| appears to me to be a misstatement in the last paragraph. Ile 
therein states that his 1904 diagram based on Lorenz's experiments 

| gives the mean specific heat from saturation. : 

| The data and context, however, imply that the diagram yive 

| the actual or local specific heat, the averages being those of « 


posers of the British Standard Cement Specification to believe that | number of local readings. 
expansions of more than 6 mm. fresh or 12 mm. after seven days’ | 


aération condemns a cement as unsound and unfit for use—the 
revised specification being reduced further tw 6 and 10—owing to 
free or uncombined lime, ¢-., insufficient burning or improper 


| better with the more recent results, 


grinding, especially of the raw material, or an excessive proportion | 


of lime to silica and alumina. 
hear that in the use of chamber and other intermittent kilns there 


Your readers may be interested to | 


| 
| 


is no difficulty in manufacturing a cement that will comply with | 


this particular test. During the last eighteen months we have 
carried out many experiments with a view to elucidating the 
vagaries of Le Chatelier. 

First, we found that on dividing up the clinker on its way to the 
mills from a score of kilns into three varieties—over-burnt, well- 
burnt, more lightly-burnt, and yet good heavy clinker—which an 
expert, on viewing same, called rotary clinker—the expansion 
was greater in the over-burnt, and least in the so-called lightly- 
burnt. All three samples were grourd to comply with the British 
standard specification for fineness. In each case the expansion 
seemed to be caused by the residue. If the same were left out or 
re-ground to pass a 109 by 100 mesh sieve the expansion was only 
some Z mm. 

Supporters of the Le Chatelier test put the expansion down to 
too coarse grinding and incomplete mixing of the raw material. 
Our own experience pointed to higher lime and heavier calcining. 
For some two months, during which time the raw material was 
ground and mixed as usual, we reduced the percentage of lime 
from €0-62 to 58-59, lessened the coke about 7} per cent., and pro- 
duced some hundreds of tons of cement weekly, which complied 
with the British standard cement specification, but the drawback 
was a quick setting cement and a reduced tensile strength, viz., 
400 lb. to 450 Ib. instead of 550 lb. to 650 lb. at seven days, and a 
setting time of some 10 initial and 20 minutes’ final, instead of 


Nevertheless, were the 1904 diagram really to give the mean 
| specific heat from saturation, it would certainly agree a little 
ALEXANDER JUDE. 

October 3rd. 
{1 am much obliged to Mr. Alexander Jude for his useful cor- 
rection.—Ropert H. SMirH.] 








THE Daimier Moror Car.—We have received from the 
manufacturers of this motor car a neat little instruction bock 
intended to aid non-mechanical users of Daimler cars easily to 
recognise the various parts, and to understand their functions. A 
simple explanation of the various parts is given, and with the aid 
of the illustrations which accompany the letterpress, no one should 
have any difficulty in understanding the working of the Daimler. 

Racine LAUNCH TyPHONOIDE.—The racing lanoch Typhonoide, 
which we fully described in our issue of September 6th, has 
recently undergone a short series of trials, which, however, did 
not prove so satisfactory as was anticipated. It was found im 
possible to run the motors at the calculated speed of 1200 revolu 
tions per minute. In fact, it had to be kept as low as 100 to 11" 
revolutions per minute, but the reason for this is not given. 
Under the circumstances the results could not but be disappointing 
The speed actually attained was 15 to 16 kilometres per hour. It i- 
thought that internal combustion engines are unsuitable for use 
with such a propeller, and that turbines are more likely to give 
greater satisfaction. One fact appears to have been clearly esta- 
blished, namely, that deep immersion of the propeller is conducive 
to efficiency. The trials, owing to the lateness of the season, have 
had to be suspended, but will be resumed next spring. 
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RAIL CORRUGATION. 


Av the sixth annual Conference of the Municipal 

Tramways Association, which was held on September 

: 25th, 26th, and 27th, Mr. A. L. C. Fell, M.LE.E., M.I. 

y Mech. E., chief engineer of the London County Council 
Tramways, read the following interesting paper on 

; « Rail Corrugation ” 

In May, 1905, the author visited America, and on his return 
presented a report to the London County Council, in which he 
made a few remarks on the subject of rail corrugation, The 
following is an extract from this report : 

“The question of rail corrugation is one that requires very 
seriuus cousideration, both in this country and in America, and 
unless the trouble is promptly dealt with serious damage will be 
done to the eyuipments and trucks, and the rails will have to be 
renewed before they are worn out. In this country corrugation 
has appeared on the rails of nearly every electric tramway system, 
the corrugations varying in length from 2in, to 5in., the worst 
corrugations appearing at curves, where a short wave is formed on 
the outer rail, and a long wave on the innerrail. The corrugation 
at first appears on the outer rail. I would here point out that 
corrugation gave great trouble shortly after the cable tramways 
started running on the Brixton section, but in this case it was 
found that'the corrugation at the curves started on the inner rail 
and was transmitted to the outer rail, and the long corrugation 
was on the outer rail, and not on the inner rail. No corrugation 
has been noticed un the rails used for horse traction, but it has 
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Fig, 1—-DEPTH OF CORRUGATION—OUTER RAIL 


appeared on steam-driven tramways, but neveron steam railwayr. 

“In every city I visited in America, except Buffalo, corrugation 
is to be found in a more or less marked degree. Apparently the 
higher the speed the greater the length of the corrugation wave. 
On several of the inter-urban lines the cars are run at speeds of 
from 20 to 30 miles per hour, and the corrugation in some instances 
was as much as 8in. long. 

‘*On the Boston elevated railway, where the cars are run at 
upwards of 40 miles per hour, the corrugation was no less than 
3lin. long. ‘The trouble on this line is so serious that the rails 
have to be renewed every few months. 

The illustration—Fig. 1—shows the depth of wave or corruga- 
tion on the outer rail of Rollins-street curve, south bound, radius 
of which is 1000ft., and the super-elevation jin, The track is of 
the ordinary standard railway gauge (4ft. Shin.), and the speed of 
trains is about 25 miles per hour. The average length of wave is 
2ft. 7gin., and the length of service 365 days. 

The second illustration -Fig. 2—shows the depth of wave or 
corrugation on the inner rail on the same curve. The average 
length of the wave here is 2ft. 5,',in. for the same length of 
service. 

‘Before going to America | had for a considerable time been 
engaged in investigating this matter, and formed the theory that 
the trouble was originally caused by uneveness on the rail surface 
setting up a slight jumping or bounding action in the car wheels. 
| consider that the unevenness might be due to three causes :— 
(1) Chattering or vibration of the rollers when commencing to roll 
the ingot into a rail, causing a rough rail surface. (2) Uneven or 
wide joints between rail ends, rigidly supported on a concrete bed. 
(3) Jumping action cet up in car wheels by variations of the wheel 
or track gauge. 

‘*To ascertain if my first theory was correct, I made some tests 
in the New Cross car shed before the rails had been used in any 
way by the cars, A long emery block, fitted under a truck, was 
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Fig. 2—DEPTH OF CORRUGATION—INNER RAIL 


lightly run over several lengths of track, and a distinct corruga- 
tion was noticeable on the rail surface, although in some instances 
it was not very regular in form. 

‘* About nine months ago I had a water tank car fitted up witha 
grinding apparatus, consisting of a carborundum block 10in. long 
by 24in. wide, which could be pressed down on to the running 
rails, By this means some of the worst ccrrugations were ground 
cut, and nave not yet reappeared. 

‘The corrugation of the rails is becoming somewhat serious on 
all the sections, but additional grinding apparatus is being fitted 
on the new water tank cars, whieh will shortly be delivered, and | 
hope to be able to grind out the waves. I find that noattempt has 
been made hitherto in America to get rid of the trouble in the 
manner now suggested. 

‘* With new rails arrangements should be made, if possible, for 
passing them through a grinding machine aftor rolling ; the cor 
rugations are so slight that very little would have to be done to 
prevent tho trouble developing in a serious manner at a later 
date,” 

Since the above report was written, many causes and remedies 
have been suggested, and apparently it is only by a process of 
vimination that we can hope to get rid of corrugations entirely. 

Possible causes of corrugation.—After further study and investi- 
gation on various tramway systems, the author has come to the 
conclusion that corrugations are not due entirely to one cause. 
The foliowing are, in his opinion, some of the chief producers of 
the trouble :—(1) Original roughness of rail after rolling. (2) Cold 
rolling of rails by the car wheels. (3) Soft rails and beavy cars. 
(4) Sand and grit on head of rail. 

It is quite possible that the use of eand on street tramways may 
cause corrugation. As a rule sand is applied to the rail inter- 
iittently and lies in small heaps at short intervals. The natural 











tendency would be for the wheels, when revolving rapidly, to 
grind the head of the rail when passing on to each fresh heap of 
sharp sand; this would account for corrugations a ey at 
irregular intervals, It may be argued that under this theory there 
would be corrugations at all stopping places, but this is not a fact, 
and is ape due to the reduction in the speed of the cars 
before they arrive at the stopping places where sand would be 
applied. It has been found that at most of the stopping places 
the rails present a bright regular surface. (5) Defective and open 


joints. (6) Tight or wide gauge of track or wheels. (7) Loose or 


springy rails and points, , (8) Defective trucks being out of square 
\(9) Slip, of wheels at curves, 


and buckling. (10) Wheels not 
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cig. 3-CORRUGAIION ON STRAIGHT ROAD 


being same diameter. (11) Flats on wheels. (12) Rapid accelera- 
tion and retardation, causing wheels to slip. 

With reference to the question of corrugation being caused by 
rapid acceleration, the author has made experiments and found 
that if a car is too rapid)y accelerated distinct signs of corruga- 
tion appear. The markings are not very deep, but would most 
probably develop. Similar experiments have also been made with 
a traverser in one of the London car sheds. This traverser, which 
is 14ft. 8in. long and 23ft. 10in. wide, is driven by one Westing- 
house No. 200 motor, run from the 500 volt tramway circuit, con- 
nected through countershafts to gear wheels keyed to the inde- 
pendent axles carrying two of the four wheels on which the 









































tig. 4-CORRUGATION ON 500-FOOT CURVE 


traverser is mounted, The approximate weight of the traverser 
is 15 tons unloaded. 

In the first experiments the rails in the traverser pit were clean 
and wet. When the traverser was standing still the controller was 
rapidly worked round on to the fifth notch, and the wheels slipped 
badly before the traverser gained much speed; corrugations 
appeared with each experiment at about 2in. centres, the patch of 
corrugation being about Qin. long. 

In the next experiments the rails were painted with grease, 
but the corrugations were not visible. This may be an optical 
illusion, but in the author’s opinion it tends to show that corruga- 
tions are more liable to occur under the heading of rapid accelera- 





tion with the wheel in good metallic contact with the rail, and not 
when the latter is covered with a film of grease or soft ungritty 
matter. (13) Defective brake mechanism, or by a too rapid appli- 
— of the brakes, causing chattering and a series of ‘aon 
skids. « \ 

These and many matters may be responsible for the troub'e, but 
the author still considers that the ‘‘ original sin” is produced when 
the rails are rolled, and will quickly develop into corrugation unless 
the surface of the rails is ground immediately after they are laid. 
On the Vauxhall-to-Victoria route the rails were rubbed with car- 
borundum blocks before electric cars began to run. Distinct signs 
of corrugation then appeared, and were ground out. A heavy ser- 
vice of cars has been in operation over these lines during the past 
fourteen months, and there are wer d very slight signs of corruga- 
tion, except on the Vauxhall Bridge, crossing the Thames, where 
the corrugation is more serious. This is no doubt due tothe 
spring of the rails on the bridge. In another case, where fully 
developed corrugations along the Clapham-road were rubbed out 
in a similar manner at the same time, the rails are now badly 
marked again, the service of cars and the speed in each case being 
practically the same. 

Generally speaking, the outer rails of the curves are most deeply 
marked, and the pitch of the corrugations is fairly regular, the 
average being Zin, ‘The inner rails of curves are usually marked 
in irregular patches. On straight tracks, however, the corruga- 
tions are not so irregular. On inclines the corrugations are deeper 
and more regular on the up than on the down grade. As a rule, 
corrugations do not appear on down grades where track brakes are 
regularly used as service brakes. In paces where the rails are not 
anchored the corrugation is much worse than on lines where the 
rails are anchored or laid on extended yokes, 

In a paper read by Mr. Joseph A. Panton before the Institution 
of Electrical Engineers on March 21st, 1907, he states that ‘‘ enough 
evidence has now accumulated to contradict any rail theory that 
may be promulgated. It therefore behoves us to look elsewhere fora 
solution of this problem.” He then gives various reasons why the rail 
theory fails to account for the presence of corrugation. Amongst 
others, he states: ‘‘ Because the rails manufactured by every firm 
in the world have corrugated since the advent of electric traction.” 
This is not quite correct, as there are several tramways where no 
corrugation has yet appeared. The author proposes to give a list 
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Fig. S—CORRUGATION ON 40-FOOT 


of these tramways in another part of this paper. ‘‘ That the rails 
did not corrugete in the days of horse and steam cars.” Very few 
cases are known of corrugated rails on horse and steam tramways, 
but the author saw an interesting case a few weeks ago in one of 
the London Docks, where the rails carrying a large steam-driven 
jib crane were badly corrugated, the corrugations being about 2in. 
ong, and extending nearly the whole length of the rail. ‘‘ That 
check rails are corrugated to an equal degree and parallel to that 
on the crown of the rail.” With very few exceptions, the check 
rails are not corrugated on the London tramways. ‘‘ That it takes 
on the average three years to develop corrugations on a new 
system, and only three weeks on re-laying with new rails there- 
after.” Corrugations have appeared on some of the rails in Lon- 
don after they have been in use for a few days, but on most of the 
rails they have appeared in about six months. 

Mr. Panton’s view is that the cause of the trouble lies in the 
faulty construction of the trucks, and not in that of the tracks. 
The author doves not agree that corrugations generally are caused 
by defective trucks, although this may, under certain conditions, 
be responsible for corrugations, The reason for this statement is 
based on the following fact :—When ordering additional rolling 
stock about two years ago, the author came to the conclusion that 
the ordinary stock trucks on the market were unsuitable for heavy 
service. He therefore, in conjunction with eminent truck manu- 
facturers, set to work to design a truck that would meet the 
requirements, and be a thoroughly sound mechanical job. This 
was done, and the results have been very satisfactory. Some of 
these trucks were put into service on the Aldwych subway line, and 
similar trucks were put intuservice on the Voplar line. 

On the subway line, where the rails are laid on longitudinal 
sleepers, corrugations were noticed a few days after the line was 
opened. These were ground out, but appeared again after a few 
months’ working, and it was anticipated that the trouble would 
become serious, but for the past three months there has been prac- 
tically no change ; if anything, the corrugations are somewhat less 
marked. On this line the steel cars are fitted with magnetic track 
brakes and sand-boxes of the intermittent-flow type. On the 
Poplar route, which has been running with a heavy service of cars 
for upwards of twelve months, no corrugations have yet appeared. 
In this case the rails are mounted on extended yokes, and are 
anchored. 

The author thinks the chief cause of corrugation on the sub- 
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way ‘ines is the fact that the rails are on a springy bed, and 
the cars run at speeds up to 20 miles per hour. On the Poplar 
route the cars cannot be run at a very high speed, owing to the 
heavy vehicular traffic. The cars on this route are fitted with 
magnetic track brakes and sand-boxes of the continuous-flow 
type. 
ane form of corrugations.—The wave form of corrugations is 
generally the same and the marking is usually not at right angles 
to the head of the rail. In most cases the corrugation appears as 
shown in Fig. 3, which gives a typical example of corrugatious on 
a straight track. Occasionally the corrugation is at right angles 
to the rail and sometimes the reverse direction to that shown in 
Fig. 3. Fig. 4 shows corrugations on the rails of a slightly curved 
track. Fig. 5 shows corrugations on the. rails of a curve with a 
40ft. radius. The author has noticed that the corrugations on the 
inner rail become longer as the curve becomes sharper. This is, 
no doubt, accounted for by the additional slip on the inner wheels. 
Some years ago, when inspecting the Hamburg tramways, it was 
noticed that the groove of the outer rail of each curve was partly 
tilled up, so that the outer wheels would ruu on their tianges, thus 
increasing their running diameter and reducing the ‘‘ marking 
time action” on the inner wheels to a minimum. The writer 
believes that this method of construction would reduce corruga- 
tionsatcurves. It has also been noted thatapparently with very high 
speeds the corrugation wave is longer, but in the author’s opinion 
it is not altogether the high speed which causes the long corruga- 
tion. Most probably the heavier cars, used when running—as in 
America—at speeds up to 50 miles per hour, are responsible for 
the longer waves. 

On tramways where magnetic track brakes are used constantly 
as service brakes, corrugation has not appeared to any appreciable 
extent. Several routes in London have been running for nearly 
twelve months under these conditions. If this state cf affairs 
continues, it will support the theory that corrugations may some- 
times be caused by the application of the wheel brake, but experi- 
ence generally shows that corrugations may appear at any time, 
and in the majority of cases the trouble does not me serious 
until after about two years’ service ; this, of course, depends on the 
service of cars run on each particular tramway. 

An important question, which has to be answered before the 
root of the evil can be discovered is, ‘‘ Why are corrugation waves 
the same length with varying speeds within certain limits, say 
froin four to sixteen miles per hour?” One possible explanation is 
that corrugation may be in some instances caused by the cold 
rolling of the rail by the car wheels. Witha light car, such asa 
horse car, the rolling is almost imperceptible. With a beavier 
electric car the weight is sufficient to start cold rolling, and a wave 
starts at the softest part of the rail and travels forward until the 
weight of the car is not sufficient to carry the wave further; the 
wheels then ride over the top of the wave and violent oscillation is 
set up, and the corrugation gradually extends. ‘his theory will 
possibly partly account for the non-appearauce of corrugations on 
heavy railways. In this case the weight of the train would be 
sufficient to roli the rail throughout its whole length, especially as 
the whole of the wheels under the carriages are simply acting as 
rollers. Numerousinstances can be given of corrugation appearing 
on manganese and cast stee! special work. In most of these 
instances the corrugation has appeared on the rail butting up to 
the special work or on a movable point tongue, the corrugation 
gradually extending to the fixed casting. A peculiar instance of 
corrugation was observed by the author in St. George’s-road, in 
London, where there are patches of corrugation 1Sin. long and Yin. 
apart extending throughout the length of one 45ft. rail. The 
centres of the corrugations are 3in. apart. It has been suggested 
by mapy engineers that corrugations most frequently appear at 
stopping places. This has not been the experience in London. 

Corrugetion on cable trameays.—-The fact that corrugation has 
appeared on cable tramways with light cars rather opposes the 
theory of cold rail rolling, but this is a subject which should be 
dealt with separately. One fact, however, might be mentioned, 
viz , that on the Birmingham tramways some years ago corruga- 
tion appeared on one of the two systems then in operation. On 
one system the cars were, I believe, run at a speed of eight miles 
per hour, and on the other at six miles per hour. On the higher 
speed line the corrugation was serious, but on the slow speed line 
no corrugations appeared. Corrugation also appeared on the 
Streatham Hill line in London, where the cars were run at a speed 
of eight miles per hour. This supports the theory that speed in 
some degree is responsible for corrugation. No doubt in this 
instance it was caused by the vibration transmitted by the cable at 
the particular speed of eight miles per hour. 

Suggested remedies —The experience on tramways generally in 
this couatry, ia America and on the Continent is that, with few 
exceptions, corrugations appear sooner or later due to many 
caoses on every electric tramway. It is, therefore, a question of 
what can be done to reduce the trouble to a minimum. The 
following suggestions will, in the author’s opinion, be found bene- 
ficial :— 

Track.—(1) The rail should be anchored down at intervals of 
not less than 7ft. Gin. (2) A hard wood packing block jin. thick 
should be placed between the anchor and the rail flange. (3) All 
joints should be close butted and carefully filed. Possibly it would 
be an additional safeguard if the rail joints were welded. (4) A 
water car fitted with carborundum grinding blocks should be run 
over the line to remove all irregularities before the cars commence 
running. This wil be found a smple, quick, and inexpensive 
process if carried out immediately after the track is constructed, 
and the development of corrugations will be deferred for a con- 
siderable time. (5) Immediately the slightest sign of corrugation 
appears to grind the rails, as suggested above. (6) By partly 
filling up groove of outer rail so that outer wheels run on flanges 
at sharp curves, 

Rolling stock :—(1) Seeure first-class trucks of good mechanical 
desiga, which will not buckle or get out of square at sharp curves. 
(2) See that the trucks are absolutely square. (3) The diameter 
ut the wheels should be kept equal as nearly as possible. (4) By 
separately driving each wheel or by introducing differential gear, 
as in the case of a motor car. (5) By using continuous flow 
sand boxes. (6) By using magnetic track brakes as service brakes. 








LAUNCHES AND TRIAL TRIPS. 


CaBoT, steel screw steamer ; built by the Greenock and Grange- 
mouth Dockyard Company ; to the order of Messrs. John Reid 
and Co., Glasgow, for the Cabot Steamship Company, Montreal ; 
dimensions, 155ft. by 25ft. by 12ft.; to carry 520 tous; engines, 
triple-expansion ; constructed by Messrs, Renfrew Bros, and Co., 
Irvine ; trial trip, September 4tn, 

Le Scorrr, steel screw steamer; built by Messrs. Scott and 
Sons, Bowling ; dimensions, 180ft. by 28ft. by 13ft. 3in.; to carry 
800 tons ; engines, triple-expansion ; constructed by Mesers, Ren- 
frew Bros. and Co., Irvine ; trial trip, September 6th. 

ADRIANA, steel screw steamer, built by the Northumberland 
Shipbuilding Company ; to the order of Messrs. Furness, Withy 
and Co.; dimensions, 372ft. by 48ft. by 30ft. 10in.; to carry 
7300 tons ; engines, triple-expansion, 25in., 4lin., 69in. by 48in. 
stroke ; constructed by Messrs, Richardsons, Westgarth and Co.; 
launch, September 24th. 

OLIVE, steel screw steamer ; built by Messrs, John Fullerton and 
Co.; to the crder of Messrs, Joseph Fisher and Sons, Newry ; 
dimensions, 142ft. 6in. by 23ft. 3in. by 11ft. 3in.; tocarry 400 tons ; 
constructed by Messrs. Renfrew Bros. and Co., of Irvine ; trial 
trip, September 26th. 

ASTURIAS, twin-screw mail steamer ; built by Messrs. Harland 
and Wolff ; to the order of the Royal Mail Steam Packet Com- 
pany ; dimensions, 535ft. in length by 62ft. 4in. beam; to carry 





12,500 tons ; engines, quadruple ; constructed by the builders ; 
launch, September 26th. 

ELTERWATER, steel screw steamer; built by the Blyth Ship- 
building Company ; to the order of the Elterwater Steam-hip Com- 
pany ; dimensions, 244ft. in length by 33ft. 6in. beam ; engines, 
triple-expansion, ]9in., 3lin., 5lin. by 36in. stroke, pressure 180 Ib. ; 
constructed by the North-Eastern Marine Eogineering Company ; 
trial trip, September 28th. 

LaDY BLANCHE, steam, yacht; built by Messrs. Ramage and 
Fergusson ; to the order of Mrs. Valentine Smith ; trial trip, Sep- 
tember 30th. 

CRISPEN, steel screw steamer ; built by Sir Raylton Dixon; to 
the order of the Booth Steamship Company; dimensions, 
366ft. 3hin. by 49ft. 2hin. by 26ft. 6in.; to carry 5900 tons ; 
engines, triple-expansion, 25in., 4lin., 65in. by 48in, stroke, pres- 
sure 1801b.; constructed by the North-Eastern Marine Engineering 
Company ; launch, October 7th. 

HELENA, steel screw steamer; built by Messrs, Craig, Taylor 
and Co.; to the order of Mr. A. C. Lensen, Terneuzen ; dimensions, 
291ft. by 38ft. by 20ft. 741n.; engines, triple-expansion, 19in., 3lia , 
5lin. by 33in, stroke, pressure 1801b.; constructed by the North- 
Eastern Marine Engineering Company ; trial trip, October 3rd. 

LANTARO, steam towing launch; built by Edward Hayes; to the 
order of the Chilian Customs ; dimensions, 55ft. 6in. by 10ft. Yin. 
by 4ft.; engines, compound, Sin., 16in. by 10in. stroke; con- 
structed by the builders ; trial trip, October 5th. 

MARGAM AbBBY, trunk steamer; built by Messrs. topner and 
Son; to the order cf Messrs. Williams and Mordey ; dimensions, 
395ft. by 50ft. by 25ft.; engines, triple-expansion, pressure 180 lb. ; 
constructed by Messrs. Blair and Co.; launch, October 9th. 

Lapy CARRINGTON, turret steamer; built by Messrs Doxford ; 
to the order of Messrs. Williams and Mordey, Cardiff; dimen- 
sions, 350ft. by 49ft by 264ft.; to carry 6700 tons; constructed by 
the builders ; launch, October 8th. 

Kooyon«, steel cargo steamer ; built by the Clyde Shipbuilding 
and Engineering Company ; to the order of Messrs. Mcllwraith, 
McEacharn and Co.; dimensions, 295ft. by 44ft. by 22ft. 3in.; 
constructed by the builders ; launch, October Sth. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Works Well Occupied. 

THE various blast furnaces and iron and steel works are 
well occupied with orders, booked at the quarterly meeting, the 
completion of which will afford employment in several instances to 
the end of the year. Very little new business is being transacted 
this week, since consumers have satistied their requirements for 
the present, but in cases where additional inquiries are made 
quotations do not show any falling off upon those put forward at 
the quarterly gathering. Rather there is a tendency in the other 
direction, since fuel of all kinds is very dear, and seems likely to 
become dearer still, now that the miners in the federated area have 
decided to apply for another 5 per cent, advance in wages. 


Pig Iron. 
Derbyshire pig iron is again quoted this week 583, 6d. to 
59s. 6d., and Northamptons 57s. to 58s., whilst Staffordshire sorts 
range from 115s, for cold blast down to 57s. for cinder forge. 


Extraordinary Belgian Iron Prices. 

Buyers in the Birmingham district have recently been in 
receipt of circulars direct from ironworks at Charleroi quoting 
special export prices for rolled iron, and soliciting immediate 
orders. Iron bars, descrited in the circulars as Nos, 2 and 3 
qualities, are quoted £6 5s. and £6 9s respectively ; angles, No. 2 
quality, £6 7s.; tees, £6 1ls.; hoops, No. 2 quality, £8 ; plates of 
No. 2 quality and ,,in. thickness and upwar..s, £7 2s.; chequered 
plates, £7 3s.; and sheets to 26 gauge, £7 8s. These prices will 
be recognised as greatly below British rates. Midland finished 
iron is quoted by Midland makers :—Best bars, £9; Earl of 
Dudley’s L.W.R O. brand, £9 12s. 6d.; second grade of the list 
houses, £8; unmarked bars, £7 5s. to £7 10s.; plain sheets, 
doubles, £8 10s. to £8 15s.; galvanised corrugated sheets, 
£13 2s. 6d.; hoops, £8 5s.; and gas strip, £7 15s. to £7 17s, 6d. 


Steel. 

There is a fair amount of steel being rolled, for which 
orders have been recently secured at about the following rates :— 
Angles, £7 5s. to £7 10s.; joists, £6 15s. to £7; girder plates, £8 
to £8 5s.; and boiler plates, £9 2s, 6d. to £95s. Semi-finished 
steel is quiet at £5 15s. for Bessemer billets, and £5 17s. 6d. for 
Siemens, 


Raiiway Wagon Building. 

The railway carriage and wagon building companies are 
engaged on old orders, new business being only quiet just now. 
There is no tlackness in the works, at any rate not in the wagon 
shops, for there are some very good contracts under execution for 
India and South America, and these will furnish employment for 
some time yet. The coach-building shops are not well tiled, how- 
ever. There are still some coaches being built in connection with 
the electrification of London suburban railways. Apparentiy there 
is not much ptospect of any early and large addition to either 
wagon or carriage contracts. The Indian Government, it is under- 
stood, have spent up to the limit provided for in the annual 
Budget ; and it is not thought likely that South American req uire- 
ments will again be large for some time, as the railways there seem 
to be now pretty well supplied with rolling stock. The South 
African demand is moderate. It is satisfactory, however, to 
notice that the requirements of that market (South Africa) have 
improved considerably upon a year ago, the value of the railway 
carriages exported there for the month of September having risen 
from £2875 to £10,461, and for the first nine months of the year 
from £16,253 to £53,056, whilst the corresponding increases in the 
value of the exports of railway trucks and wagons have been for 
the short period frum £496 to £5042, and for the long period from 
£17,514 to £29,565. There have been large increases also in both 
classes of goods, and for both periods, with other markets also, so 
that the total trade in railway carriages with all countries has 
risen in value on the year for the month of September from 
£33,261 to £65,901, and for the nine months 
£891,483 ; and the total trade with all countries in trucks and 
wagons has advanced on the year in value for the month from 
£126,985 to £278,104, and for the nine months from £1,893,312 to 
£2,315,185. 


New Sewage Disposal Works. 

The formal opening of the new sewage disposal works 
for the Oxley district of the parish of Bushbury, near Wolverhamp- 
ton, which are situated near Aldersley Junction, on land leased 
from Mr, H. Staveley-Hill, took place on October 11th, in the 
presence of members of the Cannock Rural District Council, for 
which body the work has been carried out. The undertaking was 
declared open by Mr. Staveley-Hill. ‘The works, which are on the 
bacteriological system, have been designed to deal with the sewage 
from a popu.ation of 3000, the estimated maximum amount being 
252,000 gallons per day. The works briefly consist of a detritus 
tank, two septic tanks, sludge bed, three circalar filters, and one 
rectangular storm-water filter. The whole effluent is thon dis- 
charged into the Staffordshire and Worcestershire Canal, near 
Aldersley Junction, by agreement with the Canal Company. The 





sewers consist of 12in main outfall sewer, with Yin. and Gin. branch 
sewers into the streets, and are fitted with the usual manholes 
and flushing chambers. The estimated cost of the work was 
£4007, and the actual cost has been £4017. 


Works Management. 

At the annual meeting of the Birmingham Metalluryi:.] 
Society Mr. A. H. Hiorns delivered his presidential addres, on 
‘*The Importance of a Trained Mind in Superintending Modern 
Manufacturing Processes.” He urged that, although self-made 
men in the past had Sovercome great obstacles by courage and 
perseverance, the well-trained mind is absolutely necessary to cope 
with present-day conditions. All works required a scientific ex) ert 
capable of dealing with chemical, physical, and engineering pro- 
blems, such as heating, measuring, condensa‘ion of fumes, utilisa- 
tion of waste material, besides the ordinary oversight of machinery, 
The president also pointed out the increasing part electricity is 
playing in the domain of mining and metallurgy, and predicted its 
use in the future to an extent not now thought of. The address 
concluded with a survey of metallurgical discovery and improve- 
ments during the past year. 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


a! MANCHESTER, 
Dreary Outlook in Pig Iron. 

THE attendance on the Iron Change on Tuesday was \uite 
up to the average, but the conditions surrounding the pig iron 
trade, were more depressing than has been the case forsome time past, 
An official reduction of 2s. per tonin Lincolnshire No. 3, which took 
place at the end of last week, had been anticipated some weeks 
ago. Makers and their agents are more anxious to fill their order 
books, and there is active competition amongst merchants for what 
little business there is going. This is’.especially the case for far 
forward delivery. The unsettled condition of the warrant market 
has also tended to depress matters in East Coast iron, and buyers 
are disinclined to operate except at substantial reductions. It is 
very difficult to ascertain precisely the position of Derbyshire iron 
for prompt delivery. The variation in second hands isa large one, 
comparauvely speaking. Agents say they have no immediate need 
to quote lower figures, out the fact remains that,much lower prices 
than those favoured by makers are being quoted. Staffordshire 
also shows signs of giving way. Scotch has been again quoted 
lower, although there is no Glengarnock offering in ,tirst hands, 
Forge iron may be quoted about 1s, lower on the week. 


Finished Iron. 
A moderate trade is reported at late rates. 


Steel. 

it is stated that Belgian competition has commenced, and 
this, combined with German efforts in the same direction, make 
the aspect of matters rather serious. Not only semi-manufac- 
tured, but fully-made stuff is being offered at under English 
prices. So far as Manchester is concerned, we cannot see any 
great bulk on the ships’ manifests, It appears pretty much as ha; 
veen the case for two years past. Swill there 1s a quieter feeling 
in juists and plates, and prices are, if anything, ,in _buyer-’ 
favour. There is no change in English billets, but foreign tend 
lower, 


Copper. 
Raw copper shows little change, but sheets are £5 per 
ton and tubes $d. per lb, lower. Buyers meantime hold oll 
in anticipation of still lower figures ruling for raw and mauu- 
factured. 


Tin. 
English ingots are again lower, 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 62s, 6d.; Derby- 
shire, 61s. 6d. to62s.; Staffordshire, 60s. 641.; Middlesbrough open 
brands, 62s. 1d. to62s. 4d. Svotch : Gartsherrie, 71s.; Glengarnock, 
nominal ; Eglinton, 67s. 6d.; Dalmellington, 67s,, delivered Man 
chester, West Cowt hematite, 73s. 6d.; Kast Woast ditto, 77s., 
both f.0.t. Scotch, delivered Heysham: WGartsherrie, 68s. {d.; 
Eglinton, 653 3d.; Dalmellington, 64s. 94. Delivered Preston : 
Gartsherrie, 70.; Eglinton, 66s. 6d.; Dalmeliington, 66s, Finished 
iron: Bars, £8; h»ops, £8 7s, 6d.; sheets, £8 15s. Steel: Bars, 
£7 15s.; hoops, £8 7s. 6d.; sheets, £8 15s ; boiler plates, official, 
£9 2s. 6d.; plates for tank, girder and bridge work, £7 10:.; 
English billets, £5 12s. 6d. to £5 15s.; foreign ditto, £5 2s. 6d. tu 
£5 5s. Copper: Sheets, £79; tough ingot, £66; best selected, 
£66 10s. per ton ; vopper tubes, 10d.; brass tubes, 7}d.; condenser, 
8$d.; rolled brass, 674.; brass wire, 7d.; brass turning rods, 64d.; 
yellow metal, 6gd. per lb. Sheet lead unchanged at £24 10s, per 
ton, Eny,lisn tin ingots, £138 per ton. 


Lancashire Coal Trade. 

The attendance on the Coal Exchange on Tuesday was 
smaller than usual, the weather being uufavourable. [t was also 
evident in house coal; merchan s have filled their requirements 
and are now holding off. This, coupled with a slight accumulation 
of stocks, is causing an easier feeling in this department. Demand 
on shipping account was also rather dull, but slack and engine fuel 
remained fairly steady. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The demand for hematite iron is very quiet, and the 
transactions this week have been on a small scale. Only pressing 
orders are being placed. M:kers have been reducing their output, 
and it is not improbable they have done all they intend to do in that 
direction, but the fact that some makers have been damping down 
their furnaces instead of putting them out of blast altogether 
seems to indicate that they have expectations of a revival of trade 
before long. Certainly there is no new business doing with 
America at present, and no prospectof any, and the trade with the 
Continent and foreiga countries generally is in no sense of the 
large dimensions which was the fact lately, although there are 
suill prospects of good orders from the Continent in the early 
future. On home account there is only a small trade doing, but 
as there is a larger consumption of metal on the part of local and 
other steel makers there is a better business for the moment, but 
there is no prospect of a continnance of this. Mixed Bessemer 
numbers are at 74s, 64. net f.o.b., and warrant iron at 73s. 9d. net 
cash sellers, buyers 723. The trade in spiegeleisen and ferro-man- 
ganese has falien off and the make has been reduced in con 
sequence. Charcoal iron is still in good demand, and some fairly 
large orders for special hematite iron are being received. The 
demand for scrap iron is not so full as it has been. There is a 
quieter demand for native iron ore, and gcod ordinary sorts 
are at 16s, to 16s, 6d. net at mines, Foreign ores are in smaller 
request, 


Steel. 

The rail and plate mills at the Barrow works are in full 
employ this week, but orders are not held which will maintain this 
condition of things, ‘the demand for all classes of steel is very 
quiet, and it is not likely that a large business will be done until 
makers are able to quote a lower range of prices than is possible at 
present. There is not so much being done at the steel foundries in 
castings for shipbuilding and engineering purposes, but a fairly 
active trade is continued in chilled iron castings, peer 
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Shipbuilding and Engineering. 

The prospects of new orders in the shipbuilding trade are 
pour, although negotiations are going on for some important new 
work which may soon mature. Engineers are employed on orders 
which it is expected will make them busy for six months to come. 
Boiler makers are fairly well employed, and so also are iron- 
founders and brassfounders, 


Shipping and Coal. 

The shipping trade during last week was an improvement 
on recent experiences, ‘I'he exports of iron were 9079 tons, and of 
steel 3551 tons, a total of 12,630 tons, compared with 13,935 tons 
in the corresponding weck of last year, a decrease of 1305 tons. 
The aggregate shipments this year have reached 695,423 tons, 
compared with 618,157 tons in the corresponding period of last 
year, showing an increase of 47,276 tons. There isa much smailer 
demand for coal, but prices are somewhat lower, although present 
values are too high for the economic working of the iron and steel 
trades. 








THE SHEFFIELD DISTRICT. 
(From our own Oorrespondent.) 


General. 

Activity still pervades the coal trade of the district, and 
values are easily maintained. A weakening is reported in 
hematites aud certain other classes of irons, ‘The reason for the 
weakening, we are informed, is that buyers are reluctant to make 
contracts ahead, which makers prefer, and rates are no doubt 
made easier with the view of inducing business. It is not that the 
present demand for delivery is falling off, as business for 
immediate delivery is keeping the furnaces going, but some un- 
certainty exists as to the future. In the general run of trade, 
alfairs continue pretty much as already reported. 


Hematites Weaker. 


The quotations for hematite irons are considerably easier 
this week, the figures now ruling, delivered in Shetfield and 
Rotherham, being as follows :—West Coast, 89s. to 90s. per ton ; 
Kast Coast, 84s, to 87s. per ton, the latter subject to 2) per cent. 
‘These quotations show a decline of 2s. per ton in West Uoast, and 
of 3s. per ton in East Coast, from those given last week. 


Lincolnshire Irons Lower. 


Since our last report certain classes of Lincolnshire irons 
have been reduced. Quotations current here are now as follows :— 
Lincolnshire, No. 3 fuundry, 60s. 6d. per ton; No. 4 foundry, 
60s, 6d. per ton ; and No, 4 forge, 60s. 6d. per ton. These figures 
show a decrease of 2s., 1s. 6d., and 1s, per ton respectively in the 
classes specified from the quotations given last week. Lincoln- 
shire No. 5, mottled, white, and basic, was reduced on September 
2Uth from 65s. 6d. per ton to 63s. 6d. per ton, at which price it 
still remains. 


Derbyshire Irons. 


The quotations given last week still hold :—Derbyshire 
No, 3 foundry, 61s. per ton; No. 4 forge, 593. per ton; bars, 
£8 10s. per ton ; sheets, £10 103. per ton. From Derbyshire it is 
reported that all brands of pig iron are,in request, the blast 
furnaces making a good output. The malleable and ordinary 
depart:nents of foundry work continue steady, and boiler and tank 
builders are well employed. In rooting and bridging work there 
is stated to be room for improvement, The engineering depart- 
ments are not materially changed. 


Steam Coal Still Aetive. 


No further contracts are reported to have been arranged 
for supplies of locomotive fuel in this district ; but nothing is 
being sold to railway companies for less than 12s. per ton. Steam 
coal prices in the open market for current deliverv range from 12s. 
to 123, 6d. per ton, and in some instances a little over. 
export trade, notwithstanding the advanced period of the season, 
continues very brisk. From Hull for the week ending Ovtober 8th 
the weight sent to foreign markets was 94,966 tons, of which 
Rotterdam took 20,312 tons. The weight for the corresponding 
week of last year was 76,163 tons, 


House Coal. 


_ The sharper weather which has recently prevailed, and 
continues at the time of writing, causes domestic fuel to be in firm 
request at the advanced rates which have raled since October Ist. 
The Southern and Eastern Counties requirements, as well as those 
of the metropolitan market, are maintained at a high level, and 
there is a good local business doing. Barnsley first qualities range 
from 133. to 14s. per ton at the pits, secondary grades fetching 
about 12s, per ton, and other qualities from 11s, 6d. per ton. The 
thia-seam pits, owing to the high price of best house coal, are 
receiving good orders. 


Engine and Coking Fuel, &c. 


; An increased trade is being done in manufacturing slacks, 
chiefly owing to the heavy requirements of Manchester and other 
Lancashire buyers. Engine fuel is still quotea at 6s, to7s. per ton ; 
coking fuel, 6s. 6d. to 7s. per ton. Best washed coke maintains 
last week’s value of from lds. 6d. to 163. per ton, but unwashed, 
at 13s, 6d. to 14s. 6d. per ton, shows a weakening to the extent of 
6d. per ton on the figures formerly given. 


The Heavy Industries. 


_ In military material the situationremains as last reported. 
In marine nvaterial several of the firms are experiencing a better 
demand for forgings, mostly connected with turbine work. The 
engyneering establishments are fairly occupied, largely on 
machinery connected with the various industrial developments in 
the district and elsewhere Railway work, chielly for distant 
markets, continues to come forward steadily. 


Trade with Russia. 


On the 10th inst, Mr. Henry Cooke, the Foreign-oftice 
Commercial Attaché for Russia, visited Sheffield, and met a 
number of manufacturers interested in the Russian trade. Up to 
a recent date Mr. Cooke was stationed in Moscow, and is thoroughly 
acquainted with the conditions and requirements of the Russian 
market. In accordance with the new regulations of the Foreign- 
office, Mr, Cooke will henceforth be stationed in London, where be 
will be in closer touch with British tirms which desire to develop 
and extend their business relations with Russia. The visit to 
Sheffield is in the course of a tour of the principal provincial 
industrial centres, where Mr. Cooke, by the co-operation of the 
Chambers of Commerce, is seeking and giving information on vari- 
vus points of importance to manutacturers and exporters. 








NORTH OF ENGLAND, 
(From our own Correspondent.) 
Position and Prospects of Trade. 


THE tone of business in the iron and allied trades becomes 
less satisfactory, and most commercial men in this district take a 
distinetly pessimistic view of the prospects for the coming winter. 
It is likely to be a quieter season than has been reported for some 
three or four years, and consumers have almost stopped buying in 
the expectation that they will be able to get cheaper iron and steel. 





The |- 





There is certainly a great contrast between the demand for iron 
and steel at present and that which had to be reported in the first 
half of the year. No one now buys who can avoid it, seeing that 
dulness of demand and falling prices are affecting not only the 
iron trade itself but other metal industries, which would indicate 
that the ‘‘slump” is general. In this district the downward move- 
ment has been hastened by the unfavourable reports that are given 
respecting the position and prospects of the shipbuilding 
industry, and by the poor results that attend the working of tramp 
steamers, which the yards on the North-East Coast are so largely 
occupied in building. It is certain that builders cannot quote 
prices anything like those which would tempt shipowners if they 
have to pay £7 10s. for their steel plates, and £7 2s. 6d. for their 
steel angles, but these are kept as the official prices of the steel 
manufacturers. As, however, hematite pig iron is declining in 
price more rapidly than for a long period, there is some probability 
of easing in the quotations for manufactured iron and steel. 


Cleveland Pig Iron. 

It is to be noted that this week all descriptions and 
qualities of pig iron in this district have been further reduced in 
price, as also have imported ore and fuel; but this has farther 
checked the demand, because consumers are led to expect still 
cheaper irun, and accordingly will not buy where they can put off. 
Makers are still doing very well as regards deliveries ; they have 
plenty of orders to take up all the iron they can produce during 
the next month or six weeks, but it is the prospect further ahead 
that is rather disquieting. This month’s exports of pig iron are 
uncommonly large—indeed, they were never brisker in any month 
on record, except in April and June of the present year. ‘Then the 
blowing out and damping down of furnaces, mostly in other 
districts, should strengthen the position of ironmasters, but it does 
not. Since October came in no fewer than sixteen furnaces have 
been stopped —only two, however, in this district, the others being 
in Cumberland and Scotiand—but that has not served to check the 
downward movement in the prices of pig iron. Here, Messrs, 
Bolckow, Vaughan and Co, have blown outa furnace at Eston, and 
the Linthorpe-Dinsdale Smelting Company one at their Middleton 
works. It is probable that shortly furnaces will be stopped at 
other works for re-lining. No. 3 Cleveland pig iron has been 
generally quoted at 54s. 3d. per ton for early f.o.b. delivery, and 
No. 1 at 60s. 3d., while No. 4 foundry realised 533. 9d., and No. 4 
forge 53s. 3d. Wednesday’s price of No, 3 went up to 54s. 6d., 
and other prices went up 3d. likewise. Practically no mottled and 
white iron are forthcoming, and the quotations are merely 
nominal. It has not yet been found necessary to blow out any 
furnaces producing ordinary Cleveland pig iron, for the production 
of this is still short of the requirements, and in consequence 
of this Connal’s stock has still to be heavily drawn upon. The 
quantity of Cleveland pig iron held in these stores in the spring of 
last year was three-quarters of a million tons ; on Wednesday only 
126,527 tons were in stock, the reduction so far this month being 
23,636 tons. 


Hematite Pig Iron. 

For long enough the price of East Coast hematite pig iron 
has been too high, as compared with Cleveland pig iron, but now 
depression has overtaken the trade, and it has become necessary 
to reduce the production, and prices are falling rather smartly. 
Thus, for mixed numbers this week 76s. 6d. per ton is quoted, 
this being 5s, per ton less than the Lest price of the year, which 
was reported so recently as August. But consumers do nut seem 
disposed to give even su much as 76s, 6d. Rubio ore has dropped 
to 19s. per ton, delivered at wharf on this side, that representing 
a fall of 3s. 6d. per ton from the recent best, and medium coke is 
reduced to 21s. 6d. per ton, delivered equal to the Middlesbrough 
furnaces ; this last répresents a fall of 1s., but everyone expects 
further reductions, since consumption has decreased, owing to the 
blowing out of furnaces, and there is less pressure for supplies on 
export account. With No. 3 Cleveland pig iron at 54s., the rela- 
tive price of coke would be about 18s., so that the latter is still too 
high. 


Pig Iron Exports. 


The export of pig iron this month from the Cleveland dis- 
trict is very active, and inland deliveries are likewise larger than 
usual, particularly to the Staffordshire district, where there is a 
shortage of supplies from nearer districts. ‘he shipments of 
Cleveland pig: iron to Hamburg and Stettin are extraordinarily 
brisk, and altogether the exports have never been surpassed by 
those of any month on record except April and June last, when, 
however, there were very heavy deliver.es to the United States, 
whereas none is being sent now, out other markets have been found 
for the iron, chiefly continental markets. The total shipments of 
pig iron this month have been 85,458 tons, as compared with 57,655 
tons last month ; 68,261 tons in October, 1906, and 45,683 tons in 
October, 1905, all to 16th. Makers have not been able fully to 
satisfy this large demand on export account, and Connal’s have had 
to furnish the deficiency. 


Finished Iron and Steel. 


Manufacturers report that scarcely any orders are being 
distributed by consumers, and those of the latter who have bought 
in many cases are backward about sending in specitications. ‘Lhe 
result of this is that full work cannot be furnished for some of the 
mills, Steel ship plates are at £7 10s.; steel boiler plates at 
£8 10s.; iron ship plates at £7 15s.; steel ship angles at £7 23. 6d.; 
packing iron, £6 los.; steel joists, £6 17s. 6d.; steel sheets, singles, 
£8 15s.; common iron bars, £8, all less 24 per cent. f.o.t. It is, 
however, stated that platemakers are seiling to continental con- 
sumers at lower rates than will be accepted from local buyers. 
Heavy steel rails are at £6 10s. net at works, but little in the way 
of new orders is forthcoming. 


Shipbuilding and Engineering. 


The shipbuilding industry must be described as depressed ; 
that is evident from the increasing number of vacant building 
berths, particularly onthe Tyne and Wear ; on the Tees the firms 
are better off. The builders will get some relief in that some of 
the materials are cheaper, such as copper, lead, brass, &c., but 
steel is as dear as ever. Certainly, with £7 10s. still asked for 
steel plates, the builders cannot quote prices for new vessels which 
wil! tempt shipowners to give outorders. The Mauretania is to leave 
the Tyne for Liverpool on the 22na. There she will be dry-docked 
and have her bottom cleaned, after which she will have her ofticial 
speed trials. ‘The steamer has been tried already by the builders, 
and attained speeds considerably in excess of that specitied in the 
contract. Last week end the vessel was open for the inspection of 
the general public, who were charged haif-a-crown a head, the 
proceeds to be handed over to the local charities. Over 24,000 
persons went on board, and it is believed that at least £2000 will 
have been realised for charitable purposes. The slackness in ship- 
building is affecting work in the engineering industry, and some of 
the establishments are getting short of orders. 


Coal and Coke. 


The coal trade, though somewhat slacker than it was, is 
still very brisk, more especially for steam and gas coals, the ship- 
ments of which are almost as large as ever. Still quotations are 
somewhat more favourable for the consumers. Best steam coals 
are at lds. 6d. per ton f.o.b., and best gas at 14s. 9d., with 
seconds at 133. 9d. [Coking coal is more readily obtainable, and 
the quotation is easier at 13s. 9d.; while Durham bunkers—un- 
screened—can be got at 13s. 3d. The demand for coke will be 
lessened by the blowing out of furnaces here and on the West 
Coast, and manufacturers have reduced their quotations, medium 
being down to 21s. 6d. per ton delivered at the Middlesbrough 











furnaces, or ls. less than in the early part of the month. Some 
ironmasters have been able to buy good coke at 21s., and that may 
be considered a high figure; the consumers say it is at least 33. 
ton too much. As cheaper coke is expected no consumer is 

uying who can avoid it, and most of the ironmasters are well 
bought for the remainder of the year. 








NOTES FROM SCOTLAND. 
(from our own Correspondent.) 
General Condition of Trade. 

A HALTING tendency is observable in various branches of 
the iron and steel trades. Whether this feeling may prove tempo- 
rary or be of some continuance it is impossible to foresee. There 
are many reasons that may be assigned in partial explanation of it, 
prominent among which are the full in stocks and metals and the 
serious condition of the crops in Scotland, owing to the prolonged 
wet weather. A conviction also exists that the present prices of iron 
and steel and of coal, as well ascurrent rates of wages, are likely to 
be modified ere long, and for this reason it is found that home con- 
sumers and shippers are restricting their orders as much as possible. 
They are, perhaps, encouraged in this policy by reports that a good 
dea! of speculative business is being done considerably below pre- 
vailing values. It is certain also that the uncertainty as to the 
issue of the railway dispute is to some extent affecting business 
unfavourably, 


The Demand for Pig Iron. 

The pig iron trade is in a somewhat remarkable state. 
Some makers report that they are unable to supply the demand, 
especially for No. 1 iron, and there can be no doubt that severai 
superior brands are very scarce. Advances have been made in 
the price of one or two brands, and others withdrawn from the 
market, but there is this anomaly, that leading merchants have, 
on the other hand, intimated reductions of 6d. to ls. per ton for 
various classes of pig iron. Several furaaces are out for repairs, 
and it has been expected that others might follow, as the furnaces 
have been pressed for so long a time that they must be in want of. 
overhaul. It is difficult, however, just at present to stop furnaces, 
as makers have good orders in hanu. A remarkable feature of the 
current business is the large number of small orders available both 
for home consumers and shippers. 


The Warrant Market. 

There has been comparatively little business doing in pig 
iron warrants. The market has been adversely affected by the 
weakness in metals and stocks, and it now receives no support 
from America. On the other hand, the statistical position 1s so 
strong, owing to the continual reduction of stocks, that any very 
good demand for pig iron suddenly springing up might produce 
a strengthening effect. Business has been done tnis week in 
Cleveland warrants at 533. 9d. to 53s. 64d., at 53s. 3d. one month, 
and 53s. for delivery in three months. Cumberland hematite 
warrants are quoted 73s. per ton for cash, and 73s. 6d. for delivery 
in one month, 


Prices of Scotch Makers’ Iron. 

One or two brands of Scotch makers’ iron are somewhat 
higher, while others are 6d. to ls. below the figures of last week. 
G.M.b,, No. 1, is quoted at Glasgow 67s. 62.; No. 3, 64s. 6d.; 
Govan and M nkland, Nos. 1, 6%s.; Nos. 3, 64s, 6d. ; Carnbroe, 
No. 1, 69s. ; No. 3, 65s.; Clyde, No. 1, 72s. ; No 3, 67s.; Gart- 
sherrie, No. 1, 72s. 6d.; No. 3, 67s. 6d.; Calder, Ne. 1, 74s.; No. 3, 
69s.; Suinmerlee, No. 1, 76s.; No. 3, 68s. 6d.; Langloan, No. 1, 
78s.; No. 3, 74s.; Coltness, No. 1, 90s.; No.3, 72s. 6d.; Glengar- 
nock, at Ardrossan, No. 1, 73s.; No. 3, 68s.; Eglinton, at Ardrossan 
or Troon, No. 1, 67s.; No. 3, 64s.; Dalmellington, at Ayr, No. 1, 
69s.; No. 3, 64s.; Shotts, at Leith, No. 1, 74s.; No. 3, 69s.; Carron, 
at Grangemouth, No, }, 78s.; No, 3, 69s. per ton. 


Pig Iron Shipments. 
The shipments of pig iron from Scottish ports in the past 


week amounted to 6920 tons, against 6577 in the same week of 
last year. To Canada 750 tons were despatched ; South America, 
395 ; Germany and Italy, 300 each ; United States, 125; Holland, 
266 ; India, 42; Australia, 150; France, 52; Belgium, 40; China 
and Japan, 219; Spain and Portugal, 90; other countries, 81 ; 
the coastwise shipments being 40¥0 tons, against 2385 in the 
corresponding week of last year. The arrivals of Clevelana pig 
iron at Grangemouth have been 13,729 tons, only 13 tons Jess than 
in the same week of 1906. The aggregate imports since the 
beginning of the year are now 410,032 tons, being 4154 more than 
in the corresponding period of last year. 


Hematite Iron and Steel. 


A large business is being done in Scotch hematite pig 
iron, and the current output is somewhat above what it was at 
this time last year. It is stated that in the case of new orders 
makers are not inclined to guarantee early delivery. Merchants 
quote Scotch hematite 78s. per ton for delivery at the West of 
Scotland steel works. As regards the steel trade, there is still 
difficulty in obtaining specifications sufficient to keep the works 
going full time. There has been a good demand for shipment, but 
the keenness of competition has made it ditficult toobtain adequate 
prices. Belgian and German houses, through their represen- 
tatives, are reported to be offering steel material about 5s. per ton 
below the rates quoted by Scotch makers. It does not appear, 
however, whether they have been successful in doing much 
business. 


The Finished Iron Trade. 


With some few exceptions the makers of malleable iron 
have steady employment. A fair quantity of new work is also being 
given out tor home use and export. Prices for shipment, however, 
are reported to be unsatisfactory owing to the keenness of foreign 
competition, 


The Coal Trade, 


The volume of the shipping business in coal has so far 
been remarkably well maintained, and the shipments from Scottish 
ports for the year to date show an increase of 740,000 tons over 
the quantity despatched Jast year, which was relatively very large. 
Accounts regarding the inland branch of the coal trade agree that 
an easier tendency is being experienced, and in some instances 
rather lower prices are given fortuture delivery. Customers seem 
t» be restricting their purchases in the expectation of reduced 
prices, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Cardiff Coal Trade. 


IN a visit this week over a large area of the coal districts 
I was much impressed with the great output going on. The ocal 
‘* bays,” such as those on the Rbymney, near Cardiff, were crowded 
with all kinds of coal, the Monmouthshire wagons being very 
numerous, Tredegar coal and “ P. D.’s” figuring well; and at 
Barry the sidings to the docks had as great a variety and number 
as have been seen for a long time. ‘he aggregation fully sub- 
stantiated the market report that, for this time again, the highest 
point has been reached, and that ualess November business yields 
a firmer tone there will be aquieter condition. The coal boom has 
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given an extraordinary impulse to the building in coiliery districts, 
Looking back over reports it will be noticed that prices. after 
exceeding 20s. for best Admiralties, declined into the 19s. rut, 
and are now as quietly subsiding into the 18s. rut. As stated, the 
usual impetus, and effect of November, may give a spurt, and 
cause a better tone. 


The Bristol Channel Coal Trade. 


As showing the very large coal trade for the nine months 
of the year, affecting the leading colliery districts of Wales, I tind 
that 2,036,671 tons of coal were despatched to foreign destinations 
during the year, as contrasted with 1,836,069 tons for the same 
period in 1906, 


The Italian Coal Trade at Cardiff. 


The great coal trade between Wales and Italy has for the 
past two years made the subject of importance, especially to 
Cardiff, where in 1905 the Italian State Railway Commission 
established cifices, and undertook local arrangements for the 
purchase, charterirg, and shipment of Welsh coals to the State 
railway centres. The next step was taken this week by the 
decision to extend opera:ions to the chartering of tonnage for 
the Italian navy. As was commented upon on ‘Change, Cardiff, 
this week, tLe Italian State Railway and the navy are very heavy 
importers, ard the effect «cn middlemen cannot but be severe ; 
but as remarked by those conversant, if this action enables the 
Italians to dispense with local agencies, it must cause them to 
sacrifice advantages derived from the competition of local 
merchants. Much interest is centred upon results of working, 
and the natural outcome may be to influence other countries to 
adopt the same line. 


Latest Coal Prices at Cardiff. 

Best large steam, 18s. 6d, to 1s. id. ; seconds, 17s. 6d. to 
1$s.; ordinary large steam, 17s. 3d. to 17s. 6d; drys, 17s. to 
l7s, 6d. Best Monmouthsbire black vein, 17s. 3d. to 17s. 6d.; 
Western Valleys, 16s. 9d. to 17s.; Eastern Valleys, 15s. to 1é6s.; 
best house coal, 2ls, 6d. to 22s.; seconds, 19s. to 20s.; No. 3 
Rhondda, 20s. 6d. to 2ls.; through, 16s. 9d. to 17s.; No. 3 
smalls, 13s. 6d. to 14s.; No. 2 Rhondda, 15s. to 15s, 6d.; through, 
}Zs, 9d. to 13s.; No. 2 smalls, 9s. 6d, to 103.; best washed 
nuts, 15s. 6d. to 15s. 9d.; seconds, 14s. 6d. to 15s.; peas, 13s, 6d. 
to 14s.; seconds, 13s. to 13s. 6d.; best small steam, 12s. to 12s. 3d.; 
seconds, 10s. 9d. to J1s.; other smalls, including drys, 83, 6d. to 
10s. Patent fuel, 18s. 6d. to 19s. Coke: Furnace, 2ls. tu 22s.; 
foundry ordinary, 22;, 6d. to 24s. 6d.; special, 26s, to 31s. 


Pitwood : Cardiff and Newport. 

The inflation of prices has lessened, and this week New- 
port is quoting from 23s. to 25s. and Cardiff from 27s. Large 
cargoes have come in last and this week—one for Swansea, 1100 
tons, from Arcachon. 


Anthracite. 

The leading characteristic of the trade at Swansea is a 
tolerable amount of business doing. Good prices realised for best, 
but a lessened inquiry for rubbly culm and duff. Latest prices :— 
Best band-picked malting, 28s. 10 203.; seconds, 28s. to 29s.; Swan- 
sea big vein, 24s. 6d. to 26s. 6d.; red vein, 20s. to 203. 6d.; 
machiue-made cobbles, 27s, to 28s.; nuts, 28s. 6d. to 30s.; peas, 
14s. to 16s,; rubbly culm, 8s. 6d. to 9s.; duff, 6s. Other kinds: 
Best steam was quoted at Swansea this week at 19s. 3d. to 19s. 9d.; 
seconds, 17s. 3d. to 17s. 9d.; ordinary large bunker coal, 14s. 9d. 
to 15s. 3d.; No. 3 Rhondda, large, 20s. 9d. to 21s. 3d. Patent 
fuel, 18s. to 19s, 


Iron and Steel. 

A certain degree of slackness bas set in at the chief centre, 
and was particularly noticed at Dowlais last week, where there 
was comparatively little of note being done in addition to the vigour 
with which extensions and other changes are being carried on. In 
the works, though not given with official sanction, several furnaces, 
it was said, will be constructed, and it was currently stated thavan 
outlay of a quarter of a million sterling will be carried out. Dowlais 
has figured drring past years in several great outlays, notably 
the sinking of the Abercynon pit, and the construction of steel 
works at Cardiff, expenditure estimated at little short of half a 
million, so I should not be surprised at the rumour having an 
element of truth. But it is impossible to get official support for 
these statements, nthe one hand the labour market is keenly 
sensitive, and always open to agitation for increased wages ; and 
local authorities are on the alert with respect to rates. In the 
make cf local bar, Swansea has not been so productive. Imports 
of pig iron have been of moderate «uantity ; 1000 tons having 
come into Swansea ; pig iron has come to Newport from Ulver- 
stone ; Newport received £00 tons steel bar from Workington, and 
from Harrington 475 tons. Among the exports last week were 
80 tons rails to Liverpool, and 380 tons rails to Dublin, both from 
Newport. Iron ore has come in from Caen, Normandy, and from 
Bilbao to Newport, and quantity from Minehead to Swansea. At 
Swansea this week the following quotations were given out:— 
Ifematite, mixed numbers, 73s.; Middlesbrough, 53s. 44d.; Scotch, 
63s. 9d.; Welsh hematite, 82s., prices only slightly different to 
those of last week ; steel bars, Siemens and bessemers, £5 15s. 
Nochange in heavy rails. Iron ore easier, Almeria, 18s, 3d. to 
18s, 6d,; Rubio, 18s, 6d. to 18s, 9d. 


Tin-plate. 

That a fair condition of business exists is borne out by 
figures. In make 74,937 boxes were received from the works at 
Swansea, and 80,527 boxes shipped, notwithstanding stormy 
weather which affected ail business—-coa], iron, and tin-plate. 
This was felt at Swansea harbour on returns, but import trade was 
better, as compared with that of the same time last year. Present 
tin-plate stocks over 192,000 boxes. Make of tin-plate of late has 
not been so marked at the chief mills, and it was current comment 
this week that the galvanised sheet trade had slackened, and em- 
ployment in the finished departments lessened. A fair amount of 
Russian trade continues. Latest prices are:—Swansea, ordinary 
plates, Bessemer primes, 14s, 3d.; ternes, 26s.; C.A. roofing 
sheets, £10 15s. per ton; big sheets for galvanising, £11 to 
£11 5s.; finished black plates, £11 to £11 5s.; galvanised sheets, 
24 g., £13 2s, 6d.; block tin, £137. Other quotations :—Copyer, 
£59 5s.; lead, £19 10s.; spelter, £22; silver, 27Zd. per ounce. 


Swansea Industries. 
It was remarked in Swansea this week that much of the 
arge consignments of raw material which are to hand were required 
for spelterand copper needs. The nickel factories are busy, and there 
has been no abatement in the activity at Landore, where the 
weldless tube repute and briskness are retained. All the foundries 
are well employed and the outlook is good. 


Railwaymen’s Movements. 

\t the monthly meetirg of the Newport Locomotive ard 
Firemen’s S.ciety, held this week, it was agreed that while pre- 
pared to act in ccncert to obtain official recognition of all railway- 
men’s societies, it was understood that the Society must retain the 
right to discuss with the railway companies on its own programme, 
according to the decision of January last. 


The Railway Accident at Ebbw Vale Junction. 

The coroner's inquiry into the accident by which the 
driver of the mineral train was killed was heard on Tuesday, when 
it was shown that if the signalman had not pulled the wrong lever 
no accident would have occurred. The jury returned a verdict 
that the act was purely inadvertent, but recommended to the 
Great Western hailway Company that additional assistance should 





be given to signalmen when required, or that such additional 
signals should be made use of as should render impossible the 
repetition of such an accident. As showing the busy character of 
the signalman’s work, it was stated by him at the inquiry that he 
had 105 levers, four telephones, and six bells to attend to in the 
eight-hour shift. If he had had more time he could have gone to 
the window to watch the movement of the train. He added that 
the light of the lamp in the signal-box was very dim that night. 


Suggestion made for General Strike of Miners. 

At the monthly meeting of the Rhondda district meeting 
No. 1, held at Perth this week, it was proposed by some of the 
members that as sectional efforts had bzen futile to bring into 
compliance the outstanding non-unionists, a general strike should 
take place. ‘‘Mabon,” who was present, remarked forcib!y 
against this that it would be unfair to penalise those collieries 
where there were no non-unionists working, adding such effective 
comments that no action was taken, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Steady Trade in Silesia. 

THE majority of the ironworks are kept briskly going, and 
the order books are well filled, securing regular employment for 
the remainder of the year. Extensions are being reported from 
several works ; the shops for the manufacture of carriage springs 
which the Laura-Hiitte has recentiy built will commence opera- 
tions this week, and the Upper Silesian Iron Company has added 
two Martin blast furnaces to the Julien-Hiitte. ‘I'he board of 
directors of the Borsig works contemplate extensions and altera- 
tions on a large scale, these works beiog particularly well provided 
with orders. Of the 36 blast furnaces in the Silesian iron 
district, 30 are at present in blow; at the Kinigshiitte, 
7 are in blow, 2 remaining idle. At the Friedenshiitte 
5 are in blow ous of 6, at the Julien-Hiitte 2 working 
out of 7, at the Government works in Gileiwitz 2 are in 
blow out of 3, and at the Borsig works 3 blast 1urnaces are 
in operation out of 4 existing. The Falva works and the 
Donnersmark-Hiitte have each three blast furnacess in blow. 
Workmen are scarce in Silesia, both in the iron and in the coal 
industry, and this is causing much delay, and even stoppages in 
many instances. The demand for pig iion is very active, and can 
hardly be covered. During the tirsc six months of this year the 
output in pig iron was 460,794 t., while anring the same period 
last year 436,041 t. were produced, which shows an increase of 
24,753 t. Forge and foundry pig and hematite are very well 
inquired for; the pipe mills ure also well occupied with orders, 
while girders have been dull and neglected throughout the year, 
and an improvement is now considered to be out of the question. 
Plates, too, are quiet, and Breslau dealers have reduced the store 
prices for heavy plates M. ]0 p.t., and for sheets M. 15 p.t., the 
prices hitherto quoted having been maintained tor exactly one 
year, 


Decreasing Tendency in Rheinland-Westphalia. 


This week again a slackening off in demand could be 
noticed in the iron ana steel industry, and official reductions have 
been reported here and there, The Diisseldorf Pig Iron Syndicate 
reduced the prices for different sorts of pig iron, on an average, 
M. 5 p.t., while the Union of Rolling Milis reduced quotations for 
common merchant iron M. 10 p.t. Prices for bars and angles are 
reported to have fallen as low as M. 127 p.t., and as next to no 
forward business is being done, further reauctionsin price may be 
expected at the end of the quarter, 


Coal in Germany. 

Demand and inquiry have been steadily increasing in all 
the coal-producing districts, and supplies are insufficieut. ‘Lhe 
German Uoal Syndicate states that deliveries in September were 
450,000 lower than in August of present year. Deliveries in coal 
in Silesia were, for September, 1,947,240 t., as against 1,820,240 t. 
last year ; from January lst to the end of September of this year 
20,707,420 t. were delivered, as against 19,717,390 t. for the same 
period last year. 


Iron in Austria-Hungary. 

Firmness in all departments is reported from the various 
districts, demand remaining regular and vuccupation pretty lively, 
principaily on orders of earlier date. Supplies in tuel are 
generally complained of as insufficient, and stocks at the pits, 
which had been well filled at this time last year, are very low now. 
The passive resistance of the workmen of the State Kailways is 
making matters worse, and wagons are getting very scarce because 
the deitveries in sweet turnips for the sugar mulls are specially 
heavy this year, requiring a large nu:nber of open wagons, 


The Belgian Iron and Steel Trade. 

The preseut position, as well as prospects, are generally 
considered to be rather unsatisfactory, for inland consumers show 
a marked disinclination for forward purchases, and buy only the 
most urgent requirements. Export is dull, transmarine consumers 
being as reserved as the inland buyers. For pig iron last month’s 
quotations are maintained, which are 2f. to 4f. p.t. higher than 
those of last year. Girders, too, are quoted 167-50f. p.t., as 
before. Dulness prevails in the plate and sheet department, and 
the business in wire and in wire rods is likewise wanting in firm- 
ness and animation. In rails and in railway material large orders 
up to 35,000 t. have been secured during the last few weeks for 
different parts of South America, and also for South Africa some 
orders in railway material have been placed with Belgian shops. 
The Belgian State Railways will place orders for 34,000 t. steel 
rails at tue end of present month. Satisfactory employment con- 
tinues to be going on at the wagon and locomotive shops, and 
further orders for 210 locomotives and about 3500 wagons are pend- 
ing. The Belgian steel works are stated to have reduced the 
prices for ingots 5f. p.t., present quotations being 110f. p.t.; 
blooms met with a reduction of 7-50f. p.t., and are now standing 
at 120f. p.t.; billets and plates, having been reduced 7-50f. p.t., 
are now quoted 149f. p.t. Only girders maintain the former price 
of 167-50t, p.t. ‘Ihe Belgian coal market is very tirm; engine 
coal remains strongly called for, and dealers, as welt as consumers, 
are putting in heavy stocks in house fuel. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, October 8th. 

Very little business has been transacted in steel rails during the 
past week. Prices continue at 28-00 dols. per ton, and the rail- 
road builders are anxiously awaiting the disposal of the long 
discussed question of composition and price. Nothing that has 
taken place in the councils of the committees has been made 
public. A disposition of this question cannot be much longer 
delayed. Jones and Langblins, of Pittsburg, are credited with 
the purpose of establishing a rail mill that will be the largest in 
the world, but this statement has not yet been verified, and the 
announcement is received with some doubt among those who are 
familiar with the railroad situation. A great deal of railroad 
building is projected and would be pnshed through if the finances 
of the country were in better shape. Congressiona] legislation 
and proposed legislative control are discouraging banking interests, 





and it will be some time before it will be possible to say what 
amount of new railroad construction will be undertaken next year, 
In structural material the present demand is limited to the 
requirements of engineering constructors engaged in the erection 
of building and terminal railroad facilities, Quite a number of 
enterprises of this sort are before the steel makers, but the pro- 
moters are in no haste to detinitely place orders. ‘lhe September 
business of the American Bridge Company amounted to only 51,000 
tons. Steel plate is much more active because of boat building, 
In the minor branches of the iron and steel industry the usua| 
healthy conditions prevail. Prices do not vary, and the order 
books are prety well filled up to the end of the year at least. 'The 
ore situation remains about as it was. An immense deposit of 
coking coal has been discovered in the south-western corner uf 
Pennsylvania, 290ft. below the surface, and which is believed to |.; 
a continuation cf the Connellsville vein. This deposit will brin,: 
telief to the coke consuming interests. Basic pig iron is stronger 
than any other, and Bessemer is holding its own. The merchant 
steel mills are assured of a long continuance of activity. The wiro 
industries are all active and the wire output is promptly absorbed. 
The copper situat.on is still ina demoralised condition, Export 
of copper tor the month of August were 29,€95,9501b. For eight 
months exports amounted to 241,790,991 lb, valued at 
57,866,515 dols, For corresponding period Jast year the exports were 
300,694,379 lb., valued at 55,539,944 dols, There is no activity for 
electrolytic, and 14} cents was accepted fora large lot. The trouble 
with the copper is financial, The banks will not advance any 
more money. The lead market continues dull and weak. ‘The 
tin market 1s without any activity. No one expects a corner to by 
made. A moderate business is being done in tin-plates, Tho 
exports of iron and steel for eight months amounted tv 
129,400,247 dols, 





CATALOGUES. 


R. H, LoncporHamM AND Co., Limited, Wakefield.—Cataloguc 
of specialities in mining plant. This is divided into two section, : 
Part I. treats of winding and hauling gears, and Part II. elevatin,; 
and conveying plant. The book is produced in a tasteful manner 
the illustrations being particularly effective. 

SAMUEL OSBORN AND Co., Limited, Clyde Steel Worke, Shettie!d. 

lilustrated price list of Mushbet high-speed steel, drills, and milling 
cutters, This is a neat little book, and its contents are fairly com 
prehensive. It is claimed that Mushet’s special steel is the pioneer 
of self-hardening steels, and that the process of its production has 
been modified to meet present-day requirements. 

YEORGE CRADOCK AND Co,, 7, East India-avenue, E.C.—-A new 
edition of this tirm’s general catalogue, which has recently been 
sent to us, has reference to steel, steel wire, and wire ropes, as 
produced at the tirm’s works at Wakefield. The catalogue, which 
is a large one, contains numerous illustrations, and it is well bound. 
It is also well indexed, and the various ropes, Xc., eaeh have 
code words, 

RELIANCE MANUFACTURING Company, 19, Milton-street, Lower 
Broughton, Manchester.—-A new type of radiator specially suitable 
for motor cars is being made by this company. The tubes are 
made in an ingenious manner in sections, corrugated, and require 
no solder in the vertical joints. A large amount of cooling area is 
effected in a comparatively small compass, and the chances of 
leakage are minimised. 

CROMPTON AND Co., Limited, Salisbury House, London-wall, 
London, E.C.—A neat little pocket-book, which has been sent to 
us by this firm, gives a well-selected and up-to-date collection of 
electrical formul:« and general information concerning dynamos, 
motors, both of the A.C. and D.C, types. Steam, oil, and gas 
engines, accumulators, cables, arc lamps, projectors, instruments, 
circuit breakers, and numerous other apphances of a kindred 
nature are also dealt with. 

TANGENT WHEELS, Limited, Grove-road, Balham, London. 

** Concerning Wheels’ is the title given toa little pamphlet in 
which the principle of the tangent wheel is described. The makers 
claim for this peculiar construction that all the spokes take a share 
in supporting the weight of the vehicle, giving a more equal dis 
tribution of strain (s/c) over the whole wheel, instead of concen 
trating it in one spuke immediately under the centre of the axle, 
The wheel is also claimed to be more resilient than ordinary 
wheels. 





PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Mx. VP. A. RANSOM, Assoc, M, Inst. '.E., has changed his address 
from Grosvenor Lodge, Beckenham, to The Cottage, Shortlands, 
Kent. 

THE Daimler Company has just appointed Messrs, Guthrie and 
Co., Limited, as its agents for the Straits Settlements and Malay 
Peninsula. 

Mr, H, M. Hosant informs us that he has entered into an partner- 
ship with Mr. A. G. Ellis, who has been associated with him for 
several years, and that his consulting engineering practice will 
from this date be carried on under the name ot ‘ Hobart and 
Ellis.” 

Tuck AND Co., Limited, of 116, Cannon-street, London, E.C., 
inform us that they have opened a ship and contract department 
at Sussex House, 52, Leadenhall-street--with an entrance from 
107, Fenchurch-street—uncer the charge of Mr. A. Turner 
Richardson, 








ConTRACTs.—We understand that several ‘“‘Secret Charge 
weighing machines” have recently been despatched to Rhodesia, 
different parts of Australia and Spain by Messrs. W. and T’, Avery, 
Limited, Soho Foundry, Birmingham. ‘These machines are for 
use in cases where the different mixtures of a charge are required 
to be kept secret.-Holden and Brooke, Limited, of West Gorton, 
Manchester, have recently received an order for one of their 
Brooke’s patented ‘‘ parallel tiow ” oil separators, which is to be 
capable of dealing with 178,0001b. of exhaust steam per hour. 
This separator is believed to have a capacity of nearly double that 
of the iargest hitherto on record,_American Locomotive Coi- 
pany has recently received orders for two standard gauge six- 
wheel tank engines for the Fo-Kien Railway Company of China, 
and for 125 locomotives for the Harrimau lines, made up as 
follows :—30 ‘‘ Mogul” type, 10 ‘‘ Atlantic ” type, 43 consolidation 
type, 24 ten-wheel type, and 18 six-wheel shunting lccomotives. 
‘the Dock Commissioners of Koston, Lincolnshire, have placed an 
order for a heavy motor wagon weighbridge with Messrs. Samuel! 
Denison and Son, Limited, of Leeds.—Gwynues, Limited, have 
secured the order for the whole of the dredging machinery for the 
dredger Thomas Gladstone, being built by the Tranmere Bay 
Development Company, for the Mersey Dock and Harbour Board. 
This boat is said to be by far the largest suction dredger in the 
world, ‘lhe contract is tor the centrifugal pumping machinery to 
dzedge 10,000 tons of sand in fifty minutes trom a depth of 70ft.— 
The Government of Chile have placed an order with Messrs. 
Morrison and Co., engineers and machinery importers, of 
Valparaiso, Chile, and London—representing Messrs. Sir W. G. 
Armstrong-Whitworth and Co,—for a large bydraulic crane to be 
placed on the Custom House Quay in Valparaiso Bay, This crane 
will take the place of the smaller crane destroyed by the 
earthquake of August last year, and will be arranged to lift 
25 tons and £0 tons respectively to a height of 76ft. at a radius of 


70ft, 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.I.Mech. EZ. 





When an invention is communicated from abroad the name and address o- 


the Communicator is printed in italics. 
When the abrid, t is not illustrated the Specification is without drawings. 
Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
th ton-buildi hancery-lane, London, W.C., at 8d. each. 








P 98, CI 
The first date given is the date of application ; the second date at the end cf 





the abridgment is the date of the advertisement of the pt of the ypl 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent- Office c/ opposition to the grunt of a Patent, 





STEAM ENGINES AND BOILERS. 


1095. February 19th, 1907.—IMPROVEMENTS IN STEAM BOILERS, 
Charles D, Mosher, 1, Broadway, New York, US A, 

This invention refers to that type of boiler wherein are employed 
longitudinal upper steam and water drums and transverse forward 
and rear water drums, the object of the invention being to improve 
the construction and working of same, and to facilitate the removal 
of tubes in boilers of the type. There are six figures. Fig. 1 
represents a longitudinal section of a boiler ; 10 is a forward trans- 
verse water drum, 1] is a parallel rear water drum of smaller area 
than drum 10, and 12, 12 are curved water-tubes connecting these 
drums and entering the same substantially normal to the tube 
sheets, which are preferably curved to about the same radius in 
the twodrums, In the front wall of the drum 10 opposite the 
tube ends is a row of holes for tube removal and replacement, pro- 
vided with removable covers or closers 13, the tubes being so 
curved that their ends are all directed toward the region of this 
single row of holes, so that any tube in the boiler nay be removed 
through one or another of these holes. At the top of the boiler 
casing are shown two longitudinal steam and water drums 14 con- 
nected at their front ends by risers or uptake pipes 15 with the 
drum 10, and at their rear ends by longer downtake pipes 16 with 
the drum 11. Branch steam tubes 17 from the steam and water 





drums 14 connect into a common steam pipe 18 and take steam 
within the drums from perforated dry pipes 19. Each drum 14 has 
a feed pipe 36 extending through it and discharging at the down- 
take end of the drum to promote the downward circulation at that 
end ; 20 is the furnace chamber, with grate 200 located underneath 
the forward and higher end of the tube group: 21 isa gas chamber 
above the tube group ; 22 is a transverse bafile to lead the gases 
across the upper end of the tube group from the furnace chamber 
20 into the gas chamber 21 ; 24 is a parallel transverse rearward 
bafile to lead the gases in a downward return across and among 
the tubes, and 25 is a baffle wall extending downwardly from the 
top of the casing to meet the baffle 24. The gases pass around the 
lower end of the baffle 24, upwardly across the rearmost end of the 
tube group into a second gas chamber 26, and from thence out- 
wardly through the outlet or stack opening 27. The curving of the 
tubes 12 carries them into the drum 10 normal, or nearly so, to 
the surface of said drum, and an increased number of tubes may be 
placed in the upper part of the group without exposing the upper 
end of these tubes above the water-line, since the water-line is 
carried up into the drums 14.—Septembev 18th, 1907. 


INTERNAL COMBUSTION ENGINES. 


15,443. July 7th, 1903,—IMPROVEMENTS IN OR RELATING TO 
ENGINES WORKED BY STEAM AND INTERNAL CoMBUSTION. 
Ettore Bergalli, 94, Rue Vital Decoster Louvain, Belgium. 

The steam is admitted immediately after the ignition of the 


N° 15, 





explosive mixture, at least three-quarters of the total admission of 
‘team being admitted during the time occupied by the combustion 
of the explosive mixture, so that the steam can become heated by 





the explosion of the said mixture, The admission of the steam is 
effected by a steam compressor feeder, or by a high boiler pressure. 
An essential feature is that the steam is admitted during the short 
period when the explosive mixture is burning. There are nine 
figures, Fig. 2 showa diagrammatically the construction that 
may be given to the various parts when it is necessary to have a 
steam compressor, when working on a two-stroke and double- 
acting principle, and effecting distribution by cylindrical slide- 
valves. The driving double-acting cylinder 1 is provided with 
two inlet openings 2, arranged near the covers 4 of the driving 
cylinder, and with exhaust opening or openings arranged about 
the centre of the driving cylinder. The rod of the driving piston 
5 passes through both ends of the driving cvlinder. The 
cylindrical exhaust valve 6 has for its object to determine the 
beginning of the exhaust stage. 7 and 7 are inlet slide-valves to 
introduce the steam at will past the outer edges of the ports and 
the explosive mixture past the inner edges of the ports. 9 and 9 
are ignition device: arranged on the inlet conduits. 10 is a steam- 
compressing piston, 1] the cylindrical body of the steam com- 
pressor ; 12 are openings for establishing eommunication hetween 
the steam compressor and the valves 7. The steam ‘nlet 13 to the 
steam compressor can be arranged in the centre of the body of the 
compressor. The arrangement represents the motor at th? 
moment when the motor piston commences its stroke from left to 
right, and the steam-compressing piston commences its forcing 
period. The ignition of the compressed exnlosive mixture has 
already taken place and the left admission slide-valve commences 
its admission of steam past the outer edge of the port. The right 
face of the inotor piston is at the side of the cylinder which is in 
communication with the atmosphere. The left admission slide- 
valve after having opened the port in order to allow the steam to 
enter, will close it, and expansion commences in the motor 
cylinder. The compressor during this time will complete its 
steam-forcing stroke in the motor cylinder and will commence its 
suction stroke of steam of the boiler. The motor piston continuing 
its stroke from left to right, passes the exhaust openings 3, but 
exhaust does not take place on account of the slide-valves 6 not 
being yet open. The exhaust ports 6 having opened, the inner 
absolute pressures fal] below that at which the admission of the 
explosive mixture is effected. The left admissiun slide-valve again 
uncovers the admission port and the admission of the erplosive 
mixture in the motor cylinder will commence. The motor-piston 
now commences its stroke from right to left. During this time 
the admission of the explosive mixture continues. The steam- 
compressor piston, having completed its steam suction stroke, 
commences its compression stroke. The motor piston continuing 
in its stroke from right to left, having closed the exhaust ports 6, 
and the left admission slide-valve having by its movement to the 
right closed the admission ports 2, the piston will then compress 
the explosive mixture which remains in the motor cylinder. 
September 18th, 1907. 








MOTOR ROAD VEHICLES. 


4501. February 23rd, 1907.—Exastic Tire, Thompson CG, Suls- 
bury, 5, Rue Davy, Paris, France. 

This invention relates to that type of spring tire formed of 
superimposed spring bands separated by alternately-disposed 
blocks, the whole enclosed in a cover, for the wheels of motor 
cars, cycles, and other vehicles. There are two figures. Fig. 1 is 
a section through the elastic tire. Ona rigid felly rim a of a 
vehicle wheel are securely fixed at equal intervalsa certain number 
of support abutments J crossed by axles }', and hollowed for the 
purpose of guiding the circle c, made either of flat steel spring 
bands or of any other elastic material, this elastic band having 
been rolled up in one or more circu'ar curves, and being main- 
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tained and held together to form a solid circle c by a ring d. The 
circle ¢, supported and guided by abutments /, serves to bear 
support abutments ¢, crossed by axles ¢!, supporting and guiding 
the outer circle f in the same way as abutments / guide the inner 
circle c. Each abutment link e is placed in the medial part 
between two support abutments } of thecirclec. The outer circle 

f is of proportionately larger diameter than the inner circle c, and 

either touches the ground directly or can better be separated and 

protected in the usual way by some ordinary kind of envelope h. 

The series of support abutments ¢ is maintained loosely in its 

oroper place by means of a cable y, forming thus a vibrating guid- 

ing link between the circles¢ and f. The protecting envelope k, 

made preferably of leather, is fixed by means of screws‘ on the 

sides of the rim «, and covers entirely the elastic circle systems. 

Between the inside of the envelope / and the external surface of 

br ircle band / is placed a ring /_of india-rubber.— September 18th, 

1907. 

8137. April 8th, 1907.—IMprROvED COUPLING FOR ROAD VEHICLES, 
Maurice H. A. M. Van dev Voort, of 12, Rue du Gazometre, 
Brussels, Belgium. 

‘The object of this invention is a coupling for road vehicles, the 
vehicles being coupled together by means of two crossed wire 
ropes. Hach of the wire ropes is influenced by two springs of 
unequal strength ina casing. The weaker spring serves to allow 
the possibility of coupling the vehicles together, as also continu- 
ally to keep the wire ropes in tension, whilst the stronger spring 
is compressed when the vehicles are coupled together and set in 
motion. There are three figures. Fig. 1 shows the coupling 
together of two vehicles. Fig. 2 isa section of the coupling when 
not in tension. At the ends of both vehicles 1 and 2 are eyes 3 
and 4, through which latter pass bolts 5. These bolts 5 serve to 
hold the ends of the wire ropes 8 and 9, which are in the form of 
eyes6and7. One of the ends of each of the two ropes is sur- 
rounded by a tube 10, the end of the tube being fixed to a 
movable piston 12 in a casing 11, This casing 11 is screwed into 
the eye 7, and the other end of the casing is closed by a ring 1:3, 
which is screwed into the casing 11. A sheave]4 separates a weak 
apring 15 and a strong spring 16, which are inside the casing ]1 
between the movable piston 12 and the ring 13. The springs 15 
and 16 can freely extend inside the casing 11, and in this condition 





the wire ropes are not as long as the distance between the pairs 
of eyes 3, 3, or 4, 4 respectively. To connect one of the wire ropes 
to the two vehicles 1, 2, the eye 7 is connected to the eye 3 
attached to the first vehicles 1 by the bolt 5; then the rope § is 
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stretched by hand and the other eye 6 bolted to the eye %, 
attached to the other vehicle 2 by the bolt 5. The other wire 
rope 9 is connected to the two vehicles in the same manner.— 
September 18th, 1907. 


ELECTRICAL APPARATUS. 


3958. February 16th, 1907.—IMPROVEMENTS IN OR RELATING TO 
THE MANUFACTURE OF INCANDESCENT LAMPS WITH WOLFRAM 
INCANDESCENT BODIES, Consortium fiir  Elektrochemische 
Industrie G.m.b.H. of Nurnberg, Germany.— Date under Inter- 
national Convention, February 21st, 1906. 

Incandescent lamps with a wolfram filament for pressure up to 
50 volts can be easily produced by connecting two or three stirrup- 
shaped wolfram filaments in series. The manufacture of lamps for 
higher pressures is, however, very difficult unless four or five 
filaments be connected in series in the same way asin 110-volt 
osmium lamps. If it were possible to obtain ductile wolfram, then 
it would be possible to arrange filaments about 65 em. long for 
110 volts. as in tantalum lamps. This has not been possible hitherto, 
though Moissan in his book ‘‘The Electric Furnace,” says that 
wolfram is malleable. This leads to the conclusion that it is 
sufficiently ductile to enable wires to be drawn fromit. This is, 
however, not the casé, as the inventors state they have proved by 
their experiments. Wolfram filaments when incandescent can be 
easily bent to any desired shape. Wolfram filaments, which break 
at the smallest bending, can be easily bent into spirals or zig-zags 
in shapes suitable for incandescent lamps. To this. end the wires 
are provided with a coating protecting them against burning, and 
bent in a free reducing flame. To supply the wires with a protect- 
ing coating the following method is adopted. The chloride of a 
precious metal is dissolved in lavender oil, and the filament to be 
treated immersed in or coated thinly with a layer of such solution. 
The filament is then dried and heated to some extent in order to 
dissociate the chloride and thus to form a thin coating of precious 
metal upon the wolfram. After shaping the filaments as desire‘, 
the thin coating of precious metal is removed, preferably by heat- 
ing the filaments to exceedingly high temperatures so as to 
evaporate the coating of precious metal.—September 18th, 1907. 


MISCELLANEOUS. 


14,365. June 22nd, 1906 —IMPROVEMENTS IN AND RELATING 
to Furi (Coatirg), Thomas Parker, F.R.S.E., 1p, Chapel- 
street, Edgware-road, W. 

This invention relates to the production of fuel by the partial 
destructive distillation of coal at low temperature, whereby a fuel 
is produced of uniform composition and of high calorific value 
whose combustion in an open firegrate yields a high temperature, 
and is practically smokeless, and whereby also in the process of its 
production, gas, tar, aud ammonia are yielded, so that thus the 
cost of production of the fuel is such as to allow of its ready sale 
on the market, After careful research, the inventor has deter- 
mined the conditions under which such a fuel of substantially 
constant and uniform character can be produced by the use of the 
various kinds of coal commonly classed as bituminous coal. (n 
the other hand, if the temperature of distillation be excessive the 
product is difficult to ignite and keep burning in an ordinary fire- 
grate, and varies very much in character and quality, owing to the 
difficulty of arresting the process at the particular point short of 
complete carbonisation, beyond which it is difficult to retain in the 
fuel heated sufficient hydrogen to ensure its combustion at a high 
temperature ; while, on the other hand, if the temperature of the 
distillation be too low, the product is soft and friable, and the 
duration of the process is considerable and not easy to determine, 
rendering it very difficult to produce in a practical and commercial 
way a fuel of uniform character and homogeneity that is sufficiently 
hard to withstand handling, stacking, and carriage, or that will not 
require further treatment to render it fit for commercial use. By 
thie invention the destructive distillation of bituminous coal is 
effected within a closed retort, ard the temperature is maintained 
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within the retort at about 800 deg. Fah. during the process of 
distillation. ‘The duration of the process of distillation may be 
readily determined at the point when illuminating gas ceases to be 
given off and when the evolution of hydrogen and non-juminous 
gas is shown by the characteristic colour of the flame which may 
be ascertained by means of a jet provided for the purpose, through 
which the gas is emitted. It is found that when the process of 
distillation is conducted at about 800 deg. Fab. within the retort, 
and the process arrested as described, the fuel produced has high 
hydrogen contents, and has sufficient hardness to withstand 
handling, stacking, and carriage. With ordinary bituminous coal, 
that is, with coal which does not melt or ran when heated, very 
good results are obtained by the use of a D-shaped metal retort 
l6in. high, 5ft. wide, and 7ft. long, placed horizontally, and by 
charging the fuel into the retort to a height not exceeding 6in., 
the heating will in such cases generally last about six hours, but 
the flame test will decide the exact time of treatment. The gases 
evolved are led away and pass through a condenser, scrubber, and 
puritier, and otherwise deals with substantially in the same manner 
as is nsual in the ordinary method of manufacture of coal gas. 

Towards the end of the process, steam is admitted into the retort 

to ensure the final temperature being slightly lowered and to 

cleanse the fuel from sulphur, and the fuel is drawn from the 
retort immediately on illuminating gas ceasing to be evolved. 

The fuel, either before or after being drawn from the retort, is 

quenched.— September 25th, 1907. 

20,055. September 8th, 1906.—IMPROVEMENTS IN MACHINES FOR 
BENDING ANGLE IRON AND THE LIKE, AND FOR STRAIGHTENING 
saME, Klias O. Huvig, Mos, Novway.— Date under International 
Conreation, Seotember 8th, 1905. 

This invention relates to improvements in machines for bending 
angle iron into different shapes of curvature; for instance, ship 


frames, flanged riogs for boilers and the like, and also for | 


straightening angle iron, and, if necessary, altering the angle 
thereof. The bending may be performed wih the material to be 
worked hot or cold, according to the radius of the curve being 
short or long. The machine comprises chiefly three pairs of rollers 
which are mounted on a common base plate, the middle pair being 
movable in a straight line, while the two side pairs are able to 
swivel on pivots. ‘There are four figures. Fig. 1 represents a plan 
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view of the base plate of the machine, showing the three pairs of 
rollers, but with their supports removed, the material to be curved 
being shown in dotted lines. Fig. 3 represents aside elevation of 
one of the side roller pairs, showing driving gear and section of 
hase plate. The machit-e consists of the three pairs of rollers 
A! B! A? B? A® B®, which are mounted in supports C'. The work- 
ing faces of the rollers are furmed for right angle, but they might 
have any other form, according to the profile to be worked. The 
supports of the roller pairs are mounted on a base plate or table D. 
The support of the middle roller pair is mounted on a plate E, 
which is slidably mounted in the base plate D, being guided 
between fixed bars, so asto move ina straight line. ‘The plate is 
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operated by means of a screw spindle F, which is secured to the 
plate E at one end, and passes through a threaded sleeve G 
journalled in the table D, and provided with a worm wheel f to be 
operated by screw or worm not shown. The eupports C! are 
rotatably mounted on pivots, the pivots being securely fixed in the 
table D. The feeding of the material—the angle iron—thbrough 
the machine is done by the side roller pairs A! K! and A® B?, and 
for this purpose the rollers A! A* are rotated by gears K, which 
are rotatably mounted on the pivots below the table D, each gear 
meshing with a gear L on each of the shafts of the rollers A! and 
A®, The gears are each combined with a worm wheel M, which is 
operated bya worm N!, In order to obtain auniform motion of 
the rollers A) and A*, the two worms are fixed on a common 
shaft O —September 18th, 1907. 


27,668. December 5th, 1906.—PNEUMATIC AND RACK LIFTING 
Jack, William T. Warren, and Emma Warren, 95, London- 
road, Ipswich, and David Mustard, East Bergholt, Suffolk. 

This invention relates to a pneumatic jack suitable for motor 
cars. The jack consists of a cylinder provided with a valve, having 

a connection suitable for attaching it to an ordinary air pump, such 

as is employed for inflating pneumatic tires. The cylinder carries 

a pawl engaging with a rack fixed to the piston-rod. The drawing 

is a vertical section ; a is a vertical cylinder supported on a foot } ; 

¢ is a piston in the cylinder, and d is the piston-rod ; ¢ is a rack 
fixed to the side of the piston-rod, and fis a paw] engaging with it ; 

y is a spring which can be moved up and down in a tube / fixed to 

the side of the cylinder a. In the position shown, the spring g 

tends to keep the pawl f in engagement with the rack ¢, but if the 

spring be moved downwards in the tube /, so as to make its upper 
end engage with the tail end of the pawl, it will tend to throw the 
pawl out of gear ; j is a valve similar to the valves employed for 
pneumatic tires, and / is a relief valve which may be opened when 


it is desired to empty the cylinder quickly ; / is a vent hole at the 
top of the eylinder. When it is desired to lift the vehicle the 
spring g is put into the position shown, the cock & is closed, and 
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the pump is connected to the valve 7. When itis desired to lower 
the vehicle again the spring g is moved down until it engages with 
the tail end of the pawl, the pump is given one or two strokes, and 
the cock & is then opened.—Septembev 18th, 1907. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


865,724. Furt, 7. Parker, London, England.—Filed Jannary 26th, 
1907. 


This refers to ‘‘ coalite.” There are four claims and no illustra- 
tions. The last claim runs as follows, and gives the essence of the 
invention : —The herein-described process for the production of 
fuel from coal, which consists in subjecting the coal in a closed 
retort to a temperature of about 800 deg. Fah., maintainiog it at 
about this temperature while illuminating gas continues to be 
evolved, and then suddenly arresting the heat by introduction of 
steam and removing the fuel from the retort. 


865,842. DrrecT-cONTACT FEED-WATER HEATER FOR STEAM 
BoicLers, (7. Wilkinson, Hariogate, England.—Viled Deeember 
11th, 1906. 

This invention consists in the combination with a receiving 
vessel (f) from which the feed-water descends in a finely divided 
state in contact with the steam into a settling tank (4), of inclined 
paths for the water formed by one or more dishes or trays (h) 





having annular openings therein, and one or more conical plates ( ;). 
A de-atrating box (b) delivering the feed-water to a receiving 
vessel (/') isso arranged that the water in fformsa water seal around 
the outlet of the de-atrating box. The whole arrangement is fixed 
in the steam space of the boiler. There are six claims. 


865,908 MACHINE FOR CORRUGATING SHEET METAL, 
Johnson, London, England.— Filed December 18th, 1906, 
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The rolls are kept away from each other by coiled springs as 








shown. They can be made to approach each other by leading 


screws in the roll axis, which have a progressively varying pitch, 

There are seven long claims, 

866,020. MetHop or Forcing CAR AND LIKE WHEELS, J. J/, 
Hansen, Pittsburg, Pa , assignor to Furged Steel Wheel Company, 
Pittsburg, Pa., a Corporation of Pennsylvania,—-Filed May 
19th, 1906. i 

This is one of seven patents covering different modifications of 
the same central idea, Under English rules they could all have 
been included in the same patent. There are no fewer than fifty- 
seven claims in all, The improvement in the art of forming 


forged steel car and like wheels consists in so die-forging an 
imperforate heated blank as to reduce the web portion in thick- 
ness and force the displaced metal inwardly toward, and longi- 
tudinally of, the axis of the blank to aid in developing the hub 
portion, 
866,291. Sream Borer, A. H. Merk, Halensee, 
Cleymany.—F iled Februavu 26th, 1907. 
A set of vertical superheating tubes is arranged in the middle of 


near Berlin ’ 
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the boiler barrel ; in fact, the invention appears to be a modifica- 

tion of the Pielock superheater. Thee are niae claims. 

866,294. Moror VeHIcLe, W, J. Miller, Columbus, Ohio, assiqnoi 
to the Oscar Leavy Automobile Company, Columbus, Ohio, a Cov- 
povation of Ohio.—Filed January Brd, 1907. 





The engraving explains the invention, There are four long 

claims. 

866,312. BLast-rFCRNACE TUYERE, Hf, Seid/ev, Givat Falls, Mont.— 
Filed May 19th, 1906, 
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This invention is for a tuyere and slag tap-hole combined. The 
single long claim covers the general arrangement shown in the 
drawing. 

866 352 INTERNAL-COMBUSTION. ENGINE OF THE TURBINE TYPE, 
H. F. Fullagar and J. F. Bottomley, Newcastle-upon-Tyre, 
England.—Filed November 30th, 1906. 

This patent represents another attempt to produce an internal- 
combustion turbine. There are ten mostly very long claims, The 
third runs as follows:—In an internal-combustion engine of the 
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turbine type, a tube or passage having its inner walls formed of 
fused silica and open at each end for the flow of highly heated 
gases at a great velocity therethrough, a metal frame or casing in 
which said tube or passage is firmly held with its parts in correct 
alignment, and means for carrying away such heat as reaches said 
frame or casing from said tube or passage. 
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THE APPLICATION OF HIGHLY SUPERHEATED 
STEAM TO LOCOMOTIVES. 
By KopertT GARBE, Privy Councellor, Prussian State Railways. 
No, I. 

AmonG the improvements in locomotive construction 
none has excited greater interest in professional circles 
than the application of highly superheated steam in current 
locomotive practice. Ten years ago few even among the 
most far-seeing of practical locomotive engineers were 
willing to admit of the possibility of permanently and 
regularly producing steam at temperatures of 550 deg. to 
650 deg. Fah. within the restricted capacity of the ordi- 
nary locomotive boiler, and of its safe and economical 
application to the ordinary running of the engine; while 
at the present time it has found successful application in 
jnore than two thousand locomotives, if we include those 
in construction with those actually running. Dry or 
moderately superheated steam has been tried on different 
occasions, but without realising any notable economic 
advantage in practice; and it was not until Mr. William 
Schmidt, of Cassel, had developed practical methods of 
applying high superheat that its use became possible in 
stationary engines about 1880, while fifteen years later, 
in 1895, the first steps were taken in extending it to 
locomotives. In the latter connection special notice 
must be taken of the services of the Prussian State 
ltailway department, which, on the author’s suggestion, 
was the first to sanction trials of the Schmidt system 
on a large scale on the locomotives under its control. 

From the beginning of these trials it became apparent 
that an effective locomotive superheater could only be 
realised by making it a closely connected integral part of 
the boiler itself, receiving its heat from the live flames of 
the fire-grate and not from waste gases or an indepen- 
dently fired apparatus. This fundamental principle has 
been retained in all the Schmidt locomotive superheaters, 
as well as in the numerous modifications derived from 
them, the more important of which will be subsequently 
noticed. 

(a) Properties and advantages of hot steam. 

Hor Sream. 

According to Schmidt the term “ hot steam” is to be 
understood as meaning steam that has been raised to 
100 deg. Cent. (180 deg. Fah.) above its proper satura- 
tion temperature, by subjecting the steam to extra heating 
in an enclosed vessel—the superheater—which is in com- 
munication with the steam generating space alone, but 
isolated from the water in the boiler. This has the effect 
of drying and increasing the temperature of the steam 
produced by the initial evaporation whereby its volume 
is increased, but without augmentation of its initial 
pressure. An appreciation of the method of producing 
and using the superheated steam will be much facilitated 
by a preliminary consideration of the more important pro- 
perties in which it differs from saturated steam, as con- 
tained in the following paragraph :— 

SPECIFIC VOLUME. 

The specific volume, i.¢., the volume per unit of 
weight—cubic feet per pound or cubic metre per kilo- 
gramme—of saturated steam diminishes with increase of 
temperature and pressure, while, on the other hand, 
V the volume of superheated steam increases nearly 
directly in proportion to the rise in temperature. Thus, 
for steam of 185 lb. per square inch pressure absolute— 

At ... .0 «0 ... 374 482° £72° 662° Fah. 

The specific volume is 2-48 2-83 3-14 3-46 cubic feet per lb. 
Or for a superheat of 200 deg. the increase in specific 
volume is approximately 25 per cent. For the same 
cut-off in the cylinder, therefore, the weight of steam 
required is about 25 per cent. less with 200 deg. super- 
heat than with saturated steam of the same pressure. 


THERMAL ConDUCTIVITY OF SUPERHEATED STEAM. 

This augmentation of volume is, however, a less 
important advantage than that realised by the suppres- 
sion of all cylinder condensation when the superheat 
is sufficiently high. While under ordinary average 
working conditions with saturated steam about 35 per 
cent. of the total quantity admitted is immediately 
precipitated without doing any mechanical work, and 
passes through the engire as suspended water in the 
steam; hot steam, on the other hand, may by reason of 
its reserve heat be reduced considerably in temperature 
without losing any of its capacity as a working agent. 
In this direction another important advantage comes 
into play, namely, its low thermal conductivity. Highly 
superheated in contradistinction to saturated steam is a 
bad conductor of heat. This property, which is of great 
value in reducing the loss by cooling in the cylinders, is, 
On the other hand, an obstacle to the free transmission 
of the heating agent to the steam in the superheater, 
ame calls for special consideration in the design of the 
atter. 

Catoriric VaLtuE.—Torat Heat VALur. 

In order to realise the great economical advantages” 
of hot steam, increased volume and avoidance of cylinder 
condensation, a certain heat expenditure is required which 
must be debited to the saving due to the above items. 

The heat necessary to raise 1 1b. of saturated steam 
from its proper temperature t, to the higher temperature 
t deg. Fah., is 
. ‘ Wi = C, (¢ —ts) B.T.U. 

C, being the specific heat of the superheated steam 
under constant pressure. 

Patting W = to the quantity of heat contained per 
pound of steam saturated at the particular pressure as 
cecntained in Regnault’s tables, 

W. =W+Wi=W-+C, (é— ts) 
expresses the heat value of the superheated steam; that 
is, the total heat contained in 1 1b. of the steam super- 
heated to the temperature ¢. 

According to the late researches of Knoblauch and 
Jacob,* the specific heat C, of steain is not constant, but 


* £8. deo Ver, Deutsch Inge. 1907. Page Sl. 


varies with the temperature and pressure. The mean 
values for the temperatures and pressures current in 
locomotive practice are contained in the following table: 


Mean Specific Heat for Superheating from t, to t? Fah, 


Excess pressure above 


atmosphere p = ... 128lb. ... 1561b... 1851b 213 Ib. per 

per sq. in, des sq. In. 

te .. 304° F....369°F... 381° F 392 °F. 
Cp. Cp. Cp. Cp. 

Fur @ = 392° F. ... 0597 ... 0635... 0677 (0 751) 
"i 482°F. ... 0552 ... 0570... 0588 0 609 
os 572° F. .. 0580 ... OD41... OSH 0-561 
Pe 662° F. ... 0522 ... 0629... 0°586 0°543 


Or THE $1zE oF SUPERHEATERS. 


The heat requirements of the superheater are not 
limited to the amount W necessary for supplying the actual 
superheat, but must be supplemented by the quantity 
required for evaporating particles of water carried over 
mechanically in the superheater. 

Assuming a degree of humidity in the boiler steam of 
Z per cent., which for ordinary locomotive working condi- 

ons is certainly not excessive, the heat demand for 
the production of 1]b. of steam at 170]b. pressure and 
572 deg. Fah. temperature from the heating surfaces of 
boiler and superheater respectively will be as follows :— 


From the boiler-heating surface— 





B.T.U. 
0-931b. dry saturated steam 0-93 x 1194-3 = 1111 
0-07 1b. water at saturation temperature, 0-07 
COME sis can, aa Cage) ahs « Sa eee cade 24 
—— 1135 
From the superheater— 
Evaporation of 0-07 lb. water at 363-3 Fah., 
0-07 x 853-8 ipa -wdek ead am, Wale 
Superheating 1 lb. dry steam by 204 deg. Fah , 
0-541 x 20 sig) die Rede nig taste iow 5 cake en ee 
Total heat required for 1 1b. hot steam .. 1305 


of which 170, or 13 per cent, is required for the superheater. 


In the subsequent treatment of the subject only such 
superheaters as depend upon the utilisation of a portion 
of the tube surface of the boiler will be considered. In 
the normal locomotive boiler with a narrow and deep fire- 
box having about 10 per cent. of direct heatiog surface,* 
about 40 per cent. of the total heat is developed in the 
fire-box and the remaining 60 per cent. in the tubes. 
The superheater surface therefore must be 13 per cent. 
of 60, or 22 per cent. of the total tube surface; and when 
it is further considered that the best part of the latter, 
that is, in the neighbourhood of the fire-box tube plate, is 
unavailable, being previously reserved for evaporative 
use, it will be readily understood that in order to obtain a 
suflicient superheat, from 25 to 30 per cent. of the total 
tube surface of the boiler must be appropriated to that use. 

It also follows from what has been previously advanced 
that when the demand due to supplementary evaporation, 
which is practically constant, is taken into account, it by 
no means follows that superheated surface is directly pro- 
portional to the degree of superheat. For example, 
for only half the heat, say, to 473 deg. Fah., consider- 
ably more work is called for than would be furnished by 
a superheater of only half the heating surface. 

(b) Generation of highly superheated steam i loco- 
motive boilers. 

The valuable property of bad thermal conductivity 
characteristic of highly superheated steam is a source 
of great difficulty in its production. Steam with only 
a moderate superheat is generally mixed with particles 
of water or damp steam, and the better thermal con- 
ductivity of the latter facilitates degradation of the 
mixture, and this tendency only disappears when the 
superheat is sufficiently high. It is not sufficient to 
supply heat in approximate quantity through the super- 
heater walls, but means must be adopted to ensure that 
the heat so supplied is brought into contact with the 
individual particles of the steam current as it flows 
through the tubes until each one is brought from the 
saturated to the superheated state. This requires that 
steam coming in bulk from the boiler shall be divided 
into numerous thin streams which, by combination with 
multiple reversals of direction, may ensure that moist 
and superheated particles shall be thoroughly mixed in 
their passage through the superheater tubes. 

It is further necessary, having regard to the low con- 
ductivity of superheated steam, that in order to effect the 
necessary heat transfer to the rapidly flowing steam 
particles in the superheater, a high temperature differ- 
ence shall prevail; that is, the application of highly heated 
gases is essential. 

If the steam is only improperly heated, that is, if 
it contains both superheated and wet portions, the tem- 
perature indicated by the thermometer will be that of 
the average of the mixture, and it will therefore be 
erroneous to assume that this will be that of the steam 
as a whole considered as at a uniformly medium super- 
heat. In reality, saturated steam particles, with their 
prejudicial tendency to the cooling of the superheated 
portions, are still present, and the anticipated economic 
advantage in the engine can only be imperfectly 
realised. 

According to the author’s experience, an average tem- 
perature of 570 deg. Fah. in the slide valve chest must 
be attained in order to ensure the homogeneity of the 
superheated steam or its freedom from intermixed damp or 
saturated portions; repeated trials having shown that the 
coal and water consumption are decidedly increased 
whenever the temperature falls below that level to any 
appreciable extent. 

Having regard to the small available space in the loco- 
motive boiler, successful superheating can only be realised 
by superheaters complying with the following con- 
ditions :— 

(1) Application of a sufficiently high temperature in the 
heating gases, such temperature increasing with increased 
demand in the engine. 

(2) The highest possible subdivision of the superheater 





* This excludes from consideration American forms of boiler, which 








have, asa rule, only compuratizely small direct heating surface. 





surface—that is, the use of narrow but thick-walled 
tubes. 

(3) Mixing the steam currents on their way through 
the tubes and lengthening the passages, so that they are 
compelled after passing one set of tubes to return by 
another series. 

(4) Guiding and regulating the draught of the heating 
gases, with provision for shutting them off when the 
engine is standing or floating. 

The essential conditions determining the saving in 
fuel are to be defined as follows :— 

1. The difference in specific volume between the two 
kinds of steam. 

2. Their different heat values. 

8. The humidity of saturated steam. 

4, The alteration in cooling losses in consequence of 
the higher temperature and lower thermal conductivity 
of superheated steam. 

5. Changes in the relations of firing and blast pipe 
conditions and in the thermal radiation of the boiler. 

Of these points the last three cannot be brought into 
calculation, and therefore must be excluded from the 
theoretical investigation of possible saving of fuel and 
feed-water which involves the following assumptions :— 

(a) That the boiler efficiency of both engines is the 
same. 

(b) That the engine is a heat-proof structure not 
subject to losses. 

(c) That the steam from the non-superheated engine is 
in the dry saturated state. 

Theoretical computations of the thermal economy are 
only possible when the points 1 and 2 are assumed as 
bases. The details of such a calculation, which, however, 
is only of theoretical interest, will be found in the author's 
lately published work on ‘‘ Modern Steam Locomotives,” 
page 226. The presented results may be summed up as 
follows :-— 


Theoretical Economy in Coal and Water Obtuinable by Superheating 
Steam to 572deg. Fah. for Cp. = 0-48 and 0-6. 
Theoretical saving. 


Steam pressure Water. Coal. 
excess. Cp. = 0-48. Cp. = 0-6. 
Per cent. Per cent. Per cent. 

re { Saturated i ; ( 9. 

170 1b. | Superheated Jj 11°0 Pe OS 

oy, | Saturated \ 9.9 > 

142 ib. 7 Superheated foo 13 vo 6-1 4-3 

| Saturated \ 5 6 n¢ 

114 lb, | Superheated / w-@ ... 42 .. Sd 

on, {eee}. ME... S62. 68 


| Superheated 


The principal point of interest in this table is the clear 
manner in which the value of superheating is brought 
out, the highest absolute superheat with the lowest steam 
pressure, 85 lb. (572 deg. — 327 deg. = 245 deg. Fah.) 
showing the highest theoretical saving both in fuel and 
water. 

The actual saving can, however, only be deduced from 
such theoretical results by introducing corrections for the 
losses resulting from cylinder cooling and humidity in the 
ordinary locomotive, and these must be based upon more 
or less arbitary assumptions, whereby the practical 
value of the result is entirely lost. The practical man, 
therefore, can only rely safely upon the results obtained 
in properly conducted trial trips, and these will be 
specially considered in a later article. 

(d) Hauling capacity of the hot steam locomotive.—In 
addition to the saving in fuel and water,a further and 
more important advantage of hot steam working is to be 
found in the notably enhanced hauling capacity of the 
engine. 

In comparative trials of a four-coupled ten-wheeled 
four-cylinder compound against a similarly coupled eight- 
wheeled two-cylinder engine with Schmidt superheater, 
doing equal work, the latter has often shown a saving 
of about 25 per cent. of coal; and when by harder driving 
about 40 per cent. more work was got out of it, the con- 
sumption was still about 10 per cent. less than that of 
the compound. From such results the following simple 
practical conclusions may be deduced :— 

Supposing that for equal tractive effort in the two 
engines, which, in the compound, represents about the 
maximum, and in the superheated engine only about the 
medium power, the saving in coal by the latter to be 
only 20 per cent., the work for equal quantities of fuel 
burnt under similar conditions may, by superheating, be 
100 — 80 . 
aa. 100 = 25 per cent. 

As, however, under present working conditions as to 
speed and dimensions in four-cylinder compound express 
engines, about 40 per cent. of the indicated horse-power 
developed in the cylinders is consumed in engine and 
running resistances, leaving only 60 per cent. for drawbar 

Ore 

as or about 40 
per cent. at the drawbar. An increase which, as already 
stated, has been repeatedly obtained in comparative trials. 
When the comparison is nade with a two-cylinder engine 
of about the same or somewhat larger weight, the 
advantage in favour of superheating is still more marked, 
it being, of course, understood that the cylinder dimen- 
sions and superheating conditions are correct. 

We have, therefore, in superheating a means of meeting 
the continuously increasing demand for higher speeds and 
heavier trains without having recourse to abnormal 
increase in the dimensions of locomotive engines and 
boilers upon those now current. 

In ordinary working the saving of coal by superheating 
is somewhat less than that shown in comparative trials, 
where a principal purpose is the determination of the 
maximum tractive power of the engine under trial. 
When this point, which has been the subject of numerous 
criticisms in professional circles, as determining the true 
value of superheating, is considered, it must be remem- 
bered that in current working the time-tables are so 
arranged that the saturated steam locomotives may run 
under comparatively economic conditions at or near their 
full power while the more powerful superheated engine of 


increased 


effort, the 25 per cent. becomes 
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the same weight would be doing the same work with con- 
siderable reserve power. When, however, the wet steam 
engine is beyond its normal power the point of 
exhaustion is approached, coal and water are blown out of 
the chimney unused, and the only resource left is double 
heading. The superheating, therefore, is to be regarded 
not merely in the light of saving 25 to 30 per cent. of 
coal, but as a certain security against the wasteful and 
objectionable practice of using two engines in front of 
one train. 

The principal advantage of hot steam, therefore, is to 
be realised with heavy loads at very high speeds, as with 
increase of speed the work consumed in engine and air 
resistances continuously increases, and these resistances 
are considerably lower in the plain superheated steam 
engine. 

The considerable augmentation in working capacity by 
superheating which has been found in all trials hitherto 
carried out is of much greater importance to the loco- 
motive department than even the largest saving in coal 
and water, and should be the point of primary considera- 
tion, and the more so as the equal economy for minimum 
as well as maximum work would allow of a reduction 
in the number of different classes of engines in use for 
different services. 

For the practical man the most satisfactory solution of 
the question of the higher hauling capacity of the hot steam 
locomotive will always be derived from comparative trials 
under permanently similar conditions. Such trials are 
made with all the superheated locomotives of the Prussian 
State Railways, and leave no doubt as to their superiority 
over the heavier four-cylinder compounds. 

Fig. 1 gives the maximum sustained effect per square 
metre of fire-heated surface for a range of speed up to 


PS; 
40 


120 160 200 240 280 @ 320 


Revolutions. per Minute. 


80 


Fig. 1 


320 revolutions perminute. These results show a working 
capacity of 25 to 80 per cent. above that of ordinary 
engines, varying according to the class of the latter— 
two-cylinder simple, and two or four-cylinder compounds 
—and these considerable figures refer to indicated horse- 
power only. Taking into consideration the greater sim- 
plicity of construction of the plain superheater engine, 
the actual superiority of the latter at the drawbar would 
be much greater, especially with heavy loads. 








THE RIO DE JANEIRO POWER SCHEME. 


For some time past now Brazil has been making rapid 
progress. Several thousands of miles of railroad are 
being constructed, and these are extending into portions 
of the country hitherto unsettled. Port works have been 
authorised and contracted for by the Government for all 
the large ports; indeed, it is the policy of the Govern- 
ment to develop a first class port at each of the large 
centres of iadustry on the seaboard, and to encourage the 
construction of railways radiating from these points, and 
to connect important systems already existing. At nearly 
ail the ports the harbour works are being carried out by 
private enterprise working under concessions from the 
Central Government, but at Rio the docks are being con- 
structed by the Federal Government themselves, These 
docks are eventually to be very extensive, and are to cost 
some £6,000,000. In addition, considerable improvements, 
including the construction of some fine new streets, are 
being steadily made, and many industrial concerns are 
being started, including cotton mills and various factories, 
many of which are already at work in the city. It is 
clear, therefore, that Rio means to keep in the forefront, 
and also, that it is now a large user of power, and will in 
the future require still more. 

Realising this, a company with its head offices in 
Toronto, and cailed the Rio de Janeiro Tramway, Light, 
and Power Company, was formed some time ago to 
develop certain water power, and to transmit the electric 
power obtained from it overa distance of some 51 miles into 
the city. This company possesses the right, under its 
concession, to distribute electric current throughout the 
city of Rio de Janeiro and the Federal district, till 1950, 
and it has an exclusive right to do this until 1915. It 
acquired for the purpose of producing the necessary 
electric current both banks of the Rio das Lages, in the 
State of Rio de Janeiro, for a distance of some twenty-two 
miles, as well as the marginal lands on all the afiiuents 
of this portion of the river. Its authority to utilise the 
hydraulic power is the subject of a special law, and as 
far as this portion of its undertaking is concerned the 
concession is perpetual, and cannot be revoked. 

A glance at Fig. 1 will serve to show the sites chosen 
by the company for its dam and its reservoir. An exten- 
sive hydro-electric power plant of the most modern 
design, with, to commence with, a maximum capacity of 
some 50,000 horse-power, is being constructed. At the 
point where the power-house is ‘situated the available 
head of water is about 1030ft. In consequence of the 
flow of the Rio das Lages varying very considerably 
between the wet and dry seasons, a large dam 115ft. in 
height is being constructed at the head of the falls. This 
dam will back the water up the river for a distance of 
about sixteen niiles, forming a-reservoir with a capacity 





of 7,780,000,000 cubic feet—say, 49,625,000,000 gallons. 
As there is always a considerable flow of water even in 
the dry season, and as it is only for a short time that the 
water is low in the river, the construction of this large 
reservoir will, it is estimated, assure an ample supply of 
water for the operation of the station to its full capacity 
during all months of the year. The output of the station 
can, it is calculated, further be increased to a total capa- 
city of at least 120,000 horse-power by the construction 
of other reservoirs and the diversion of other streams 
into the Rio das Lages valley. For nearly three years 
the flow of the latter river has been carefully gauged, and 
a concrete weir had been constructed in it for this pur- 
pose a year before work on the reservoir was commenced. 
[t was found from readings at this weir that there was 


ample water to fill and to operate the station at its rated | 


capacity with the aid of the reservoir. 

From the plan and profile of the works shown in 
Fig. 1 the course of the pipe line and transmission lines, 
and the position of the storage reservoir and power-house 
are readily seen. Leading from the large reservoir there 
are two steel pipe lines, each 8ft. in diameter and of 
total length of about 6000ft. These pipes carry the water 
from the reservoir to the head of a sharp incline ata 
height of about 900ft. above the power station. At the 


reservoir end the pipes are proviled with screens and | 


valves, so that either pipe may be shut off in the case of 
an emergency or accident to the other pipe, one pipe 
being designed to be sufficient to supply the station to its 
full capacity of 50,000 horse-power. 

At the head of the final incline the pipes are joined 
together by means of valves and headers, from which 
six pipes, each 3ft. in diameter, lead the water to the 
wheels at the power-house, each pipe being connected to 
a water-wheel designed to develop 8700 horse-power. 


The six units each consist of an impulse water-wheel | 


mounted on a vertical shaft and coupled to an alternat- 
ing current generator running at a speed of 250 
revolutions per minute. The current is generated at 
6000 volts, and it is then stepped up by means of 
transformers to the transmission voltage, the trans- 


—— 


|For the purpose of safety two independent telephone 
| lines are provided, connecting the. power-house and the 
| receiving station, as well as the intermediate patro| 
| Stations. As a protection against lightning an earthed 
| steel cable is strung above the circuits throughout the 
| entire length of the line.on a central support on the 
towers. The engineers responsible for the scheme, 
| having found from experience that almost the on!\ 
troubles to be expected from along distance transmissic), 
line are due to lightning, have taken elaborate precautions 
to prevent these troubles. The transmission line 
carried over a private right of way, which is, sayinw 
where it crosses railways and public roads, owned by the 
company. This right of way varies in width from 132/; 
| in the city to 800ft. out in the country. 

It is possible that a road will at some future time |; 
built on this right of way for the patrolmen, with th, 
necessary bridges, so that access to the line can | 
obtained either by carriage or horseback throughout i; 
entire length. Both lines of towers, with the foi) 
| circuits, are practically completed from Rio das Lages 
' the Rio sub-station, and the company is now supplyiny 

power from Rio das Lages over these lines for th: 
| Operation of the tramways and electric lighting in th 
| city of Rio de Janeiro. 
To provide power for constructional purposes, and {or 
| use in the city of Rio de Janeiro, pending the completio 
| of the large power station, a temporary power plant 
of 8400 horse-power capacity has been built. This ; 
| now supplying power to the city of Rio de Janeiro. Its 
position may be seen on Fig. 1. This station, it is said 
will be of great advantage during the coming year, as it 
will enable a large power business to be developed read 
for the main power station to take over when it is com- 
pleted, 
On page 409 we give a plan and cross section of th 
| receiving station at Rio de Janeiro. This station is pro. 
vided with an extensive switchboard for controlling the 
high tension 80,000-volt current from Rio das Lages, and 
| also the 6000.volt distribution current. In order to pro- 
vide for accidents and emergencies, this station is to lL: 
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mission lines being designed for 80,000 volts. At 
the commencement, however, it is proposed to transmit 
the power at 40,000 volts, the transinission lines being 
capable of carrying a maximum load of 20,000 kilowatts 
at 40,000 volts. By an arrangement of tappings brought 
out from the transformers the line voltage can be varied 
from 40,000 to 80,000 volts; depending upon the demand 
for power. Ata later date when the power station may 
be increased in size it is proposed to raise the trans- 
mission pressure to 60,000 or 80,000 volts. 

On page 409 is given a ground plan and cross section of 
the power station. These show the general arrangement 
of the mechanical and electrical equipment. The com- 
pany has secured a large and centrally situated piece of 
land for a terminal station in Frei-Cameca-street in Rio 
de Janeiro. At this point a transforming station is being 
erected in which all the power from Rio das Lages will be 
received and its voltage lowered. From this point also 
overhead and underground distributing mains will radiate 
all parts of the city. A plan and a section of the terminal 
station are also given on page 409. The 51 miles 
of transmission lines between the sub-station in 
Rio de Janeiro and the power-house in Rio das Lages 
consists of two lines of steel] towers, each line carrying 
two three-phase circuits, each of 20,000 kilowatts capacity. 
Under normal conditions each circuit will operate with a 
loai of 10,000 kilowatts, or a total of 40,000 kilowatts, 
but in the event of an accident to one of the lines of 
posts, involving the cutting out of two sets of transmis- 
sion cables, the other line of towers would be capable of 
working at 40,000 kilowatts. In this way it is hoped a 
practically continuous service will be assured. When 
working with this large margin, 7.e., with each line only 
working up to 50 per cent. of its capacity, the electrical 
efficiency under ordinary conditicns will be high. 

At the Rio das Lages power-house, and at the sub- 
station, very extensive lightning protection is provided. 
At intervals on the line lightning arrester stations are 
also to be erected; these stations also serving as the 
residences of the patrolmen, who daily inspect the line. 


DAS LARGES RESERVOIR AND POWER HOUSES 


equipped with gas-driven sets having a total capacity of 
5000 kilowatts, which are to be arranged for starting up 
at very short notice. These gas-driven plants, it is said, 
will be ample to take care of all the important lighting 
circuits of the city, both public and private. A large 
storage battery is also to be provided in this station 
which will automatically take the load on the lighting 
circuits in the case of a sudden stoppage of the power 
from Rio das Lages. 

The company has already laid an extensive system of 
underground mains, which supply all the central portions 
of the city with electric light and power without overhead 
lines. In the remainder of the city and Federal district 
overhead lines are being erected for the purpose of reach 
ing the suburban sections for lighting, and the large mills 
and other power consumers in the suburbs. In laying 
the underground cable ducts provision has been 
made for the future growth of the city, so that additional 
cables can be laid without disturbing the pavements. 

The underground conduit system consists of terra-cotta 
or fibre insulated ducts, laid in trenches in concrete, in 
which are contained the high-tension cables, with a 
system of low-tension distribution for lighting, and small 
motors in armoured cables laid under the side footpath 
walks. At central points large vaults are constructed 
under the street surface which contain transformers and 
switchboards for the transformation and distribution of 
the current from the high-tension cables to the low-tension 
mains. The current is distributed to the transformer 
vaults from the sub-station at 6000 volts. It is then 
transformed and distributed at 120 volts. Besides this 
system of low-tension distribution there is to be another 

| high-tension system of distribution through the same 
conduits for large motors of 50 horse-power and over. 
It is proposed to lay about 1,400,000ft. of ducts in the 
various streets, of which about 1,100,000ft. have already 
been laid. At present sixty-nine transformer chambers 
have been constructed for this system. The length of 
cable at present laid is about 336,000ft., and by the end 
of the year it is expected that the entire electric lighting 
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RIO DE JANEIRO ELECTRIC POWER SCHEME 


( For description see page 408 
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Plan of Generator Floor: Rio das Lages Power Station. 
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Fig. 1—-ERZBERG WITH THE PAFFENSTEIN 








bFig. 2—THE KRUMPENTHAL WITH CALCINING KILNS 3 


and power distribution of the city will be completed. 
The company was fortunate when laying its cables, as 


extensive street improvements were in progress, and new | 
asphalt pavements being laid. The cost therefore was | 
| followed the same plan as that over the same ground in 


not so great as it would otherwise have been. 


In addition to the Rio das Lages water power the | 


company also owns a large water power at Sapucaia, 
about 100 miles from Rio. It is on the river Parahyba, 
which is one of the largest in the State, and it is said that 
100,000 horse-power will be available should the demand 
in Rio and its neighbourhood exceed that which can be 
met by the das Lages and Pirahy station. It is thought, 


however, that this is a very remote contingency, and it is | 
| noon and crossing the Semmering, which was seen with 


not impossible that power from the Parahyba may be 


utilised in developing the much nearer mineral deposits | 
| Leoben at nightfall. 


in the State of Minas Geras. 


Besides its ownership of hydraulic power, the company | 


is considerably interested in several railways, and also 
controls the whole of the capital of the Brasilianische 
Elektricitits-Gesellschaft, which operates under the tele- 
phone concession granted by the municipality. The 
telephone system is now being completely reconstructed, 
and a new central energy telephone board has been 
erected. The capacity of this board is 4900 lines. 





THE IRON AND STEEL INSTITUTE. 


THE Styrian excursion, which was less numerously 
attended than those to the northern districts, generally 


1882. With the difference due to improved transport 
facilities, less time was required for the railway journey, 
so that it was possible to return to Vienna at the same 
time as the other excursions, instead of extending the 
visit to Graz, as was done on the former occasion. The 
party, including sixty-eight members, headed by Mr. 


| EK. P. Martin and Mr. Brough, under the guidance of 


Ritter von Kerpery, leaving Vienna on Thursday aiter- 


all the advantages of a fine afternoon light, arrived at 
It had originally been intended to 
halt for the night at the Southern Railway Company’s 
Hotel, about 1000ft. above the Semmering summit; but 


| this, considering the prevalence of early morning mists 
|on the mountains at the end of September, was wisely 


changed to Leoben, where the town, and with it the 
accommodation for travellers, has largely increased of 


|late years; sufficient hotel room having been found 


for the whole party, without having recourse to pri- 


Fig. 3—GENERAL VIEW OF DONAWITZ WORKS 


vate assistance, as was necessary on the former visit. 

In the evening a banquet was given at the Hotel 
Garner, presided over by Ritter v. Kerperly, when a large 
number of the local residents was invited to meet the 
visitors, including Count Rudolf Schonfeld, representing 
the Governor of Styria, the Mayors of Leoben, and 
Donawitz, the Recorder of the Chamber of Commerce, 
and Professor Wattl, the rector of the Imperial Mining 
Academy. An interesting reminder of the former visit 
was provided by Professor v. Ehrenwerth in the portrait, 
placed behind the President’s chair, of Sir Lowthian Bell 
holding his diploma of admission as an honorary freeman 
of Leoben, which took place in 1882. Following the 
custom of the country, the festivities were kept up to a 
late hour; sufficient time, however, was found on the 
following morning for a hurried visit to the metallurgical 
collection, and the handsome memorial to Ritter v. 
Tunner, erected in 1903, before tle departure of the 
special train for Eisenerz. Leaving at 8 a.m. on Friday, 
Donawitz was reached in a few minutes, and the follow- 
ing two hours were spent in the examination of the 
works, the party being divided into several groups, con- 
ducted by Ritter v. Kerperly, Mr. Backstiém, the chief 


‘ technical manager of the company, and the local heads 
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of departments. Donawitz was originally a puddling 
forge, making wrought iron from the charcoal pig iron of 
the numerous small blast furnaces in the Vordernberg 
Valley, the site being determined by the facilities for 
obtaining fuel from the lignite mines in the hills above 
Leoben, and both puddled iron and steel are still pro- 
duced to some extent; but since the formation of the 
present company, by the amalgamation of most of the 
smaller works, it has been developed by the addition of 
blast furnaces and Siemens Martin steel plant into the 
largest iron-producing establishment in the Alpine district. 
At the present time there are four blast furnaces, of which 
three are in blast. The two older ones, dating back to 
the building of the works about thirteen years ago, are of 
«maller size, with lifts and charging by barrows, making 
from 250-to 800 tons daily. The newer ones, with in- 
clined lifts and automatic charging arrangements by skips, 
are larger, the latest being about 100ft. height total, or 
ast. effective height, 22ft. wide in the boshes, and 14/ft 
in the hearth, and making 400 tons per day. The 
materials smelted are calcined spathic ore from Erzhey, 
containing iron, 50°68; manganese, 3°0; phosphorus, 
0-025; sulphur, 0°169; silica, 8°19; lime, 6°19; mag- 
nesia, 4°14; and alumina, 1°61 per cent.; reheating fur- 
nace cinder and scale from the rolling mills, and a small 
amount of limestone to flux the ash of the coke, which 
is brought partly from Moravia and partly from West- 
phalia, both involving long railway journeys. The fur- 
naces are driven very rapidly, with blast at 53 cm. to 
60 em. of mercury pressure. The coke consumption is 
about 17 ewt. per ton, and the slag about 16°5 cwt. 
The furnaces stand on high pedestals of masonry, giving 
a fall of about 12ft. to the slag, which issues continuously 
in a thin stream, and falls into a rapid current of 
water. where it is converted into a coarse sand, which 
is removed by grab buckets and a ropeway to the slag 
heap on some level land a short distance up the valley, 
where it has already annexed a considerable area of the 
meadow land adjoining the river. The iron made is classi- 
fied, according. to the local custom, into ten numbers, 
No. 1 deing the whitest and No. 10 the greyest, all, 
however, being low in silicon. The range in composition 


6o— 


Carbon ie eens Were kk 
Manganese... Sab lost endl ars, eee 
Silicon ... . 05 to 0-7 
Sulphur Fiadieess 0-04 to 0-08 
Phosphorus... .. 0-05 to 0-10 


A large pig bed with heavy chill moulds is provided for 
each pair of blast furnaces, but these are only used for 
the Sunday iron and the ends of casts, the bulk of the 
metal going directly to the steel works. These contain 
eleven furnaces arranged in a single line; ten of them are 
open-hearth steel furnaces working 28-ton charges on 
magnesite bottoms, arranged in two series of five, with a 
central tilting mixer of 150 tons capacity. This is gas 
fired, and serves strongly to superheat the blast furnace 
metal, which in order to save coke is kept as low in silicon 
as possible—down to 0°2 per cent.—before charging it 
into the steel furnaces, the required heat being more 
cheaply supplied by the local coal than by expensive 
foreign coke. Scrap, lime, and oxide, the latter obtained 
by calcining spathic ores in a special range of gas kilns 
adjoining the furnaces, are charged by a Lauchhaumer low 
frame electric charging machine on the working side of 
the furnace, and the liquid cast iron on the tapping side 
by an overhead travelling crane, which also serves the 
casting ladle. There is no casting pit, the whole of the 
furnaces being built above the ground level. The ingot 
moulds stand upon heavy cast iron bed-plates, and the 
feeding is done from a raised platform on a side bay 
near the middle of the shop. The standard 3-ton ingots 
for the rolling mills on the spot are cast in open moulds 
from above, but other sizes and those of five tons for 
plates are filled from the bottom by central or side 
runners. The steel furnaces are fired with gas from 
Leoben lignite or tertiary coal of 5000-6000 calories 
heating power made in Kerperly producers. These are 
of the revolving grate pattern, with central admission for 
air and steam, with circular stacks about 20ft. high and 
conical bottoms, which are water-sealed and slowly rotated 
by screw and worm wheel gearing making about three 
revolutions an hour, which brings each part of the grate 
at intervals to an opening in the outer casing, where a 
lifter worked by a short stroke quick-moving excentric 
lifts the ash and drops it into a pit, whence it is removed 
by grab buckets and a ropeway to the ash-tip. The fuel 
is supplied similarly by a mechanical feed from store 
bunkers at the rate of 20 tons per day for each of the 
twenty producers, which supply the steel furnaces, the 
mixer, and the calcining kilns. The coal used for the 
melting furnaces is 25 per cent. of the weight of the steel 
produced. The work is done slowly, only two charges 
—one in each twelve-hour shift—being worked in the 
day. The rolling mills, which are mainly intended 
for making bars of various kinds, are arranged on the 
modern straight line plan, including a reversing cogging 
mill driven by an early form of two-cylinder engine, a 
heavy rail and joist mill also reversing with a three- 
cylinder compound engine of about 10,000 horse-power and 
several smaller three-high mills, which, however, were 
only seen in the distance. Gas-fired soaking pits are 
used in the larger mills, and re-heating furnaces with 
electric charging and drawing arrangements in those for 
the smaller sections. The whole of the furnaces and 
mills are arranged on one principal line under a roof 
about 820ft. long, the enclosed space being remarkably 
well ventilated and lighted. The plate ingots are sent 
away by railway to Zeltweg, one of the older works, about 
39 miles distant, to the south-west, adjoining the Fohns- 
dorf coalfield, where large modern plate mills have been 
recently completed. There are other rolling mills at Kind- 
berg and Neuberg, the latter being attached to an open- 
hearth steel plant with five furnaces of 5 to 10 tons capa- 
city. e-joint output of all four establishments in steel 
ingots is. 342,000 tons; and thatof the rolling mills 245,000 


From Donawitz the train was again taken, and pro- 
ceeded slowly up the valley passing Trofojach towards Vor- 
dernberg, both places of importance in the iron trade 
under the older order of things, but now only working on 
an extremely restricted scale. A new era of prosperity 
seems, however, to have commenced for them in their 
growing popularity as summer residences and tourist 
centres, both being delightfully situated, with easy access 
to the mountain regions in almost every direction. The 
changes that have taken place in the district since the 
previous visit of the Institute in 1882 are principally due 
to rearrangement of working conditions consequent on 
the completion of a through railway going up the then 
existing terminal points. Eisenerz,on the branch line 
from Hiefiau, on the north, and Vordernberg, on the 
Leoben branch, on the south. This line, about twelve 
miles long, was made by the Oesterreichisch Alpine 
Montan Gesellschaft in 1890-91, and has since been 
incorporated into the State Railway system, the old 
Vordernberg-Leoben section remaining in the hands of 
the Southern Railway Company. 

In the period preceding the consolidation of different 
interests in the mines by the present company the outlets 
for the workings were restricted by their position on the 
mountain, the ores from the lower or Innerberg workings 
going to Hisenerz and northwards to Hieflau, while those 
from the upper or Vordernberg levels were carried by a 
narrow-gauge railway, built as a horse road in 1835, and 
converted to steam traction in 1870, with a gradient of 
about 1 in 125, with the load to the Prehichel summit, 
whence they reached the small blast furnaces—fourteen 
in all—scattered along the Vordernberg valley for about 
two miles, by a combination of level lines and inclined 
planes, covering a total fall of 1210ft. in about three miles. 
Since the completion of the new line the latter section 
has been abandoned, and only the locomotive line remains 
in use, the loading stations having been rearranged to 
allow of the ore raised in any part of the workings to 
go north or south as required. 

The new line, which is of the standard—4ft. 8in. 
gauge—is worked partly as an ordinary adhesion line and 
partly on the Abt rack and pinion system, the latter 
being adopted on all gradients steeper than 1 in 40, which 
together make up 9 miles 150 yards out of the total length 
of 12 miles 640 yards. The smallest radius of curvature 
is 591ft., but this only occurs on the rack rail section in 
one place. The gradients are so arranged that the 
average maximum in the straight sections shall not 
exceed 1 in 14°7—the actual extremes are 1 in 14:1 on 
the Eisenerz, and 1 in 14:2 on the Vordernberg side—and 
1 in 15°2 or 15°3 in curves below 600ft. radius. The 
general section is as follows :— 


Height above ,,. Working 
Station. pe level. Difference length. pot 
Feet. bs Miles. — 
Eisenerz . 2260 ... 1662 ... 7-42 1 in 23-3 
Prebichel ... 3951 ... 1482 ... 4-98 1 in 18-4 


Vordernberg.. 2519 .. — . we ees - 


From Vordernberg the line follows the general direc- 
tion of the valley to the summit, but in the descent a very 
circuitous course of nearly 74 miles in length is required 
to connect two points less than four miles apart, with five 
tunnels, together of about 1} miles long, and several 
masonry bridges over deep ravines with central piers up 
to 100ft. high. The rack rail superstructure, which was 
rolled at the Zeltweg works, weighs 195 kilos. to the 
metre (395 lb. to the yard), made up as follows :— 


. Kilos. ; 
el Re ee a ae OE 
Steel plate sleepers 90cm. apart... 2... ... ... 68-4 
Two rack plates 27 mm. thick ... ... 2. 1. 2. 3605 
Chairefor rack pintes ..00 21. cc2 ees see see oss 888 
Fastenings and small fittings ... ... 1. 1. ... 18-4 

195-0 


The cost of about twelve miles of line was about 
£400,000. The haulage is done by tank locomotives 
weighing 56 tons, with six-coupled driving and two 
trailing wheels, giving a pull of 6 to 7 tons by adhesion. 
An inside pair of cylinders drives the spur wheels, 
giving about the same effect on the rack rail sec- 
tions. Iron hopper wagons of 400 cubic feet capacity 
carrying 15 tors are used for the mineral traflic, which 
are made up into trains of six with 90 tons net and 
135 tons gross load. 

At the Prebichel summit the special train was left, and 
the party proceeded by the mineral line, which does not 
seem to have experienced much change since our former 
description, to the terminus at the Wismath level, on 
the Erzberg, nearly at the highest point of the workings, 
whence a well arranged system of zig-zag footpaths known 
as the Kaisersteig leads to the valley and town of 
Eisenerz. Without going into the structural details, 
which were described in the paper read ut the Vienna 
meeting, it will be sufficient to state that the Erzberg 
deposit is a mass of spathic iron ore with some inclusions 
of mixed carbonates of iron lime and magnesia, which is 
exposed on the western face of the mountain for about 
three-quarters of its depth, giving a total height of about 
2000ft., with a length as far as present worked of about 
1200ft. Formerly some underground mining was carried 
on in the higher levels, but this has now been abandoned, 
and the whole height has been laid out in open quarry 
workings, there being 58 working levels or terraces 
with an average vertical distance of about 40ft. apart. 
The rock broken in the faces by boring, done partly b 
machine drills, but principally by hand and blasting wi 
dynamite and other high explosives, is picked over, the 
waste being trammed to lifts at the south end of the 
workings outside the mineral ground, while the selected 
material passes by levels driven from the working faces 
into the hill to a series of collecting points connected 
with the railway systems at different levels. These 


are :— 
(1) Wismath, No. 34, connecting with the Prebichel, 
4164ft. above sea level. 








tons annually. 


* Tae Encinger, Vol. liv., pp. 249, 279, 307. 





(2) Drei Konig stage, No. 18, leading to Erzbey Station, 
3514ft. above sea level. 

(3) Liedemann adit, No. 4, leading to Eisenerz, 2902ft. 
above sea level. 

The different working levels are connected with these 
main roads by a seriés of drop shafts, and tosome extent 
in the higher ground by external water-balance lifts or 
self-acting inclined planes, but for the greater part of the 
workings the distribution is carried on underground, 
giving a curiously deserted look to the workings when 
seen from a distance, as in Fig. 1, which shows the 
whole height of the workings with the cliff of the 
Pfaffenstein, in the chain of the northern limestone 
Alps, towering above it to the left. Recently the most 
important of the drop shafts has been fitted with electric 
winding machinery to enable the ores from the bottom 
workings to be lifted to the level of the Erzberz loading 
station. 

About 17} miles of roadways are in use in the workings, 
with fifteen steam and ten electric locomotives, a steam 
crane, and an electric capstan on the level, while in lift- 
ing or lowering between different levels seven water 
balances, five self-acting inclines, and ten cage drops are 
employed. 

Below the Liedemann adit a series of inclined planes 
connect with the calcining kilns in the Krumpenthal, 
538ft. below, whence an electric railway leads to the 
Eisenerz station and the blast furnace beyond—Fig. 2. 

There are 119 kilns in all, of which 99 are fired with 
small coke and coal and 20 with producer gas. The 
raw ore, containing 38 to 40 per cent. of iron, is brought 
up to 52 per cent., with a loss of 27 per cent. in weight 
by calcination. 

At the Barbara house, about half way down the moun- 
tain, a halt was made-for luncheon, which was served in 
the open air under the shade of the trees surrounding the 
votive chapel of St. Barbara, the patron of the mines, 
and afterwards a special display of blasting took place. 
This included 1602 bore-holes of a total length of 6050ft. 
loaded with 3208 lb. of dynamite, and intended to break 
down about 58,200 tons of rock, the explosive being 
expected to lift about 40,000 times its weight of material 
under average working conditions. Working 5} days 
per week, the average output is 5000 tons daily, the 
working faces receding about 14ft.in the year. The total 
output for the present year will be 1,600.000 tons. 

After the end of the blasting, the descent was con- 
tinued to the Krumpenthal, where the electric railway was 
taken, leading to the Eisenerz blast furnace, which is 
generally similar in character to the newer ones at 
Donawitz, but larger, the make ranging from 400 to 
450 tons daily. The calcined ore loaded into three-ton 
skip buckets at the kilns passes directly to the furnace 
top, and the coke in similar buckets, which are painted 
black, and the former red. The coke, which is mostly 
brought from Westphalia, is unloaded into a large covered 
storage bunker of 14,000 tons capacity, a precaution 
rendered necessary by the possibility of snow blocks 
on the railways in winter. 

From the store the coke is carried by belt travellers to 
sizing screens connected with weighbridges, which 
separate the small and broken stuff, and deliver the screened 
material and wéigh it into the charging buckets without 
further handling, one man looking after each of the 
travelling belts. The iron made is tapped into chil] 
moulds, and is sold to works at a distance. 

At the blast furnace yard the special train was again 
met, and the party returned to Vienna, taking with them 
the remembrance of an extremely pleasant and successful 
excursion. A small number, however, remained behind, 
where they were hospitably entertained by the company, 
and had the opportunity of exploring some of the moun- 
tain scenery of the neighbourhood, under the guidance of 
Mr. Zahlbruckner, the general manager of the mining 
department. In concluding this notice, we must not omit 
to mention the artistic pamphlet prepared by the company, 
as a souvenir of the visit, with its excellent illustrations 
and descriptive text in English and German, from which 
much of our information has been derived. 








THE TRUE PRINCIPLES OF MECHANICS. 
By Sipngy A. REEVE. 
PROBABLY nineteen engineers out of twenty carry in their 
heads and make daily use of the following formulas for the 
fundamental mechanical principies :— 


Momentum = Mv. 
. ‘ Mv? 
Centrifugal force sedis 
Potential or gravitational energy = W h. 
Kinetic energy — 7 M v’. 


Probably not more than one out of the twenty, if so 
many, know that these formule are erroneous approxi- 
mations. They are sufficiently accurate for ordinary 
engineering computations, it is true; therefore they are 
taught in the schools and made use of in the laboratories. 

With the use of these formule in laboratory and 
drawing-office the writer has no criticism to make. 
Nor has he, even with their use in class-room, if treated 
in a proper manner. He believes that very few teachers 
go so far as himself in pointing out short cuts to an 
approximate acouracy, and in demonstrating the futility 
of a too great accuracy in engineering work. But it is of 
fundamental importance that the true expression or 
method be’ known and thoroughly understood first. Then 
the time-saving approximation may take its place, with 
its gain in convenience, without loss to the student. 
But if the approximate, inaccurate method has alone 
been taught, one of the fundamental aims of education 
has been missed. 

In the case in question the formule quoted suffice for 
engineering computations; and if the solution of pro- 
blems in applied mechanics is all that is desired, no lack 
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will be appreciated in their use. But for a proper under- 
standing of the principles of mechanism they quite fail. 
Further, in teaching thermodynamics, which must be 
founded upon mechanical concepts if itis to be understood 
at all, I have found it quite impossible to inculcate an 
understanding of the principles of the science with 
students having only the usual equipment in mechanics. 

Of the formulas quoted, two are for force and two for 
energy. 

Force appears to man in two ways, either as a gravita- 
tional force or as a momentum. The laws defining both 
are accredited to Newton. 

According to the law of gravitation, every two portions 
of mass in the universe attract eacb other by a gravita- 
tional force, the amount of which may be expressed by 
the formula 
1 


rd 


F, = cM, M, 


Wherein c is a constant, M, the mass of one of the por- 
tions, M, that of the other, and s the distance of their 
separation. When the masses are measured in units 
weighing 32°16 lb. each at the earth’s surface, when + is 
measured in feet and when c has the value 0°000000033, 
the value of F, will appear in pounds. 

From this formula we can compute, for instance, that 
two steel plates, each lin. thick and 28}ft. square, hung 
in a vertical parallel position 2in. apart on centre, will 
attract each other with a force of 1lb. If allowed to 
come together it will require a force of 4 1b. to pull them 
apart, like an armature from a magnet. 

According to the law of acceleration, the force 
developed by a pair of bodies experiencing the relative 
acceleration a is 

- _ M, Mg A 

“~~ Mi + M* 
When the masses are measured as before, and a is 
stated in feet per second, the value of F, will appear in 
pounds. 

The correct formula for centrifugal force is— 

_ MM, v2 
; M; + M, : , 
Wherein r is the radius of curvature of path, in feet. 

From these formule may be developed the concept of 
their respective forms of energy, by considering the dis- 
tances through which these forces may act. For gravita- 


tional energy we have 
-) at ¢ 2 Be (* ==) 
8, 82 


E, =e M,M, (; u 
82 8) 
in which s, and s; are two distances of separation, and 
E, the gravitational energy involved or evolved in passing 
from the condition s, to the condition s. E, will appear 
in foot-pounds. 

It is by this formula that the energy available in the 
possible fall of the moon to the earth, for instance, may be 
computed. It would be impossible to compute it by the 
ordinary formula W h, for the weight of the moon would 
vary with every mile of its progress, and, when the moon 
touched the earth, would be thirty-six hundred times as 
great as at the start. 

If M; be a constant, such as the mass of the earth, and 
W be the weight of the body Mz, then 

cM M: _ w; 

$1 82 
and if s; s. = h, we have the familiar 
E, = Wh 

as the formula for the energy involved in lifting or 
dropping the weight W through the height i. But the 
formula is admissible only when h is very small in com- 
parison with the mean distance of separation. 

From the formula for the momentum of a pair- of 
bodies there may be similarly derived the correct formula 
for the kinetic energy in foot-pounds involved in their 
alteration from a condition of relative motion V, to the 
condition V.:— 

_1 MM, 
edie M, + M, 

If M, virtually equals M; + Mb), as is the case when 
M; is the earth and M2 is a body of engineering magni- 
tude M, and if V2. = 0, then 


E, = 3 MV, 


(V2 — V2) 


but not otherwise. 


These formule are not even now correct, except when 
s is so large in comparison with the diameter of the 
bodies that the latter may be treated as geometric points. 
Only the calculus can state any of these formulas 
correctly. 

But to stand on this latter distinction at present would 
be a quibble. The prime point at issue is that all of 
these formulas for both force and energy when correct 
bring in two portions of mass. We may not, by any 
permissible violence to the laws of mechanics, conceive 
either a force or a fund of energy as the property of a 
single body. We may write them in terms of only one 
of the bodies as a variable, as was done in the first part 
of this article, if we choose to be slightly inaccurate. 
But we must never forget in thinking about them that 
they are a function of two variable mass factors. 

These new formule also give us a new concept of 
energy, stated verbally. Energy may be defined as doing 
work when a change occurs in either the,rélatiye position 
or the relative motion between two or more mass-portions. 
If the change occurs in the relative position of the:two, 
the energy-manifestation is said to be potential in form. 
If the change be in their relative motion it is said to be 
kinetic. 

Speaking most broadly, energy can be conceived only 
as a relationship between two bodies. It must: be either 
a space-relationship or a motion-relationship. And it 
must be a relationship. Neither body possesses the 
energy. One is as essential to the energetic nature of 
the situation as is the other. 

If we wish to see the force of these distinctions, let us 





imagine a cannon-ball of mass m a proaching the earth 
with the velocity v. If the student is asked what 
energy will be developed by their collision he will reply 


: mv, Now, let the student be called upon to transfer 


his habitation, in imagination, from the eafth to the cannon- 
ball. He will now see the earth approaching with this 
same velocity v, but with the mass M, very much greater 
than m. What is the energy about to be released by 


collision? Plainly it cannot be ; M v°, for thatis vastly 


greater than . mv?; yet the collision impending has 


not been changed from what it would have been before. 

The explanation of the paradox lies in the fact that 
kinetic energy is not motion, but change of motion, and 
in considering two bodies whose relative motion is relied 
upon as a source of energy, the possibility of destruction 
of that motion is the prime measure of the energy 
present. This depends, of course, upon both magnitudes 
of mass, and not upon one alone. 

Thus it is of no satisfaction to the imaginary student 
inhabiting the projectile and watching the approach of 
the earth—just as real man may some day be obliged to 
watch the approach of some vast sun—to say to him that, 


although the earth possesses the energy ; M v*, only 


a small portion of that energy will come out in the 
collision; because the small mass of his projectile-home 
will be unable to destroy the earth’s motion. He will 
reply that itis invalid to assign to any mass a measure of 
kinetic energy, wnless that energy can come out and do 
work or become heat in case of collision. For otherwise 
it is not energy at all—which is a very real, indestructible 
and eternal thing—but a mere abstract formula, based 
upon abstractions. 

These concepts are of essential importance to the 
student of natural law in every branch of his work—iu 
hydromechanics, in thermodynamics, in chemistry, in 
electricity, in astronomy, in biology or in sociology— 
except in the applied mechanics of engineering ; and even 
there they are of substantial aid. But it is in thermo- 
dynamics that they prove indispensable. One of the first 
facts to be given to the student in thermodynamics, and 
one of the last to be really understood, is that heat is all 
of it energy, but thet only a fraction of it can ever come 
out und do work, even in an ideal engine. 

It is natural that the student should be puzzled here ; 
for there is usually a gross inconsistency involved. We 
have usually detined energy as the overcoming of resist- 
ance. Then we have defined heat as a quantity of energy. 
Here is the gross inconsistency ; for the heat can never, 
under any conceivable actual conditions, “overcome 
resistance ” to its full amount. 

The same is true of the mechanical energy of a body, 
if we include all of it. The portion of its mechanical 
energy which consists of a space or motion-relationship 
with the earth can all be expended in overcoming an 
earthly resistance, it is true, or in conversion into heat 
at least. But this is but a small portion of its total 
fund of mechanical energy; and the rest is not largely 
available for doing work, nor even for conversion into 
heat, under any ideal conditions. 

When we regard thermal energy we are forced to con- 
sider as one lump quantity of energy the space and 
motion relationships between all the molecules. But 
what we ordinarily call the mechanical energy of a body 
is an arbitrary dissection of its earthly relationships 
from all its other space and motion relationships 
with other bodies; and this arbitrary and fractional 
aspect of mechanics naturally does not harmonise with 
the energetic aspect of heat, chemical action, or elec- 
tricity. 

We teach all too glibly that one b.T.U. = 778 foot- 
pounds = 0°000393 watt-hours, kc. That portion of a 
body’s energy, be it thermal, mechanical, or electrical, 
which changes into another form, must change according 
to these proportions, it is true. But to inculcate the idea 
that all of it is ever to be considered as subject to change 
is most deceptive. The energy fund of any body always 
includes some of each sort of energy—mechanical, 
thermal, chemical, electrical, kc. Its fund of each of 
these forms can never be reduced to zero, although it 
may be varied through a wide range. 

If the student has been started with the absolute idea 
of force and energy, as the property solely of the body 
under consideration, instead of the relative idea, he can 
never again be made to understand clearly these general 
principles of energetic action. Even in the high-school 
courses in elementary mechanics care should be taken to 
teach that the simple formulw necessarily used there are 
not correct nor complete. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THE opening meeting of the session of the Institution 
of Mechanical Engineers was held at the Institution’s 
buildings, in Storey’s-gate, last Friday evening. There 
was a fairly good attendance, the president, Mr. T. Hurry 
Riches, being in the chair. The paper read was on the 
“Indicated Power and Mechanical Efficiency of the Gas 
Engine,” by Professor Bertram Hopkinson, of Cambridge 
University. The author, in introducing the paper, 
referred to the more salient features mentioned therein, 


‘and showed several indicator diagrams taken with the 
‘indicator he recently constructed, a description of which 


will be found in his paper, which we reprint on page 427 of 
this issue. He explained that he was at present engaged 
upon further experiments on the gas engine, the results 
of which he intended to embody in a subsequent paper 
he hoped to read before this Institution, and that the 
present contribution was more especially devoted to the 
instruments used and to the methods adopted. He gave 





a short synopsis of the contents of the paper, and supple. 
mented it with a few remarks concerning the indicated 
and brake horse-power as determined by the Institution 
of Civil Engineers. The following table, copied from the 
“Proceedings” of that Institution, appeared on the 
board :— 
Brake 
horse-power, 
5-2 + 0-96 
= 6-16. 


Indicated 
horse-power. 
5-72 
(~— 7 per cent ) 
25-9 


Engine. 


+ 6 per cent. 
56+: 
— 6 per cent. 


It shows that in the case of the small engine L the 
indicated horse-power was 7 per cent. less that of the 
brake horse-power, and in the case of the larger engine R 
it was 6 per cent. greater, and in the largest engine X it was 
again 6 per cent. less. The cause of these differences he 
discusses in the paper. He claimed for his instrument 
that everything was taken into consideration. 

Two diagrams, which we reproduce below—Fig. 1—were 
algo given to illustrate Professor Hopkinson’s view that a 
larger volume of gas entered the cylinder after a misfire 
than under normal conditions, and consequently more 
power was obtained. - 

The top diagram shows the piston at the end of its 
stroke, and the clearance space, which is shaded. The 
bottom diagram shows piston at the other end of its 
stroke. Now, supposing that the engine was firing regu- 
larly, there would always be, so to speak, a cushion of un- 
cxphded gas—shown shaded—behind the piston, which 
is equal to the volume of the clearance space. If there 
had been a misfire, then the cylinder walls cooled con- 
siderably, and this also caused the gas in the cushion to 
contract, thereby leaving a larger space in the cylinder 
for the next charge, and in consequence more power. 
The author also illustrated the top of a Crosby indicator 
showing how the error arose in the longitudinal move- 
ment of the pencil. 

He showed that on account of the 6 to 1 multiplication 
of the vertical movement of the pencil any vertical back- 
lash was multiplied to that extent, thus reducing the 
height of the diagram. On the other hand, horizontal 

















Vt 
Stroke - -» 


Fig. 1 





backlash was due to the ratio BC: AB in the sketch, 
—Fig. 2—multiplied four times and enlarged the diagram. 
The two, to a certain extent, neutralised each other, but 
not entirely. 

The discussion was purely academic, and was Chiefly 
centred upon the error in the various types of indicators, 
and the accuracy of the results obtained. According to 
Professor Robinson, the outstanding feature of the paper 
was the new indicator made by the author, and even with 
this vibrations were still present; but notwithstanding 
this, the results obtained were interesting. The speaker 
took up the question of indicated power, and expressed 
the opinion that this was the best data to take. In all 
the gas engines he had indicated he deducted the bottom 
loop in Fig. 2, page 428, from the top loop to get what he 


| 





Fig. 2 


called the “ net power.” He stated that the bottom loop 
represented exhaust, and as such ought to be considered 
in every diagram obtained from a gas engine. Attention 
was called to the enlargements of the diagrams after a 
misfire had occurred. Professor Robinson did not appear 
to agree with the author's statement that after each mis- 
fire there was only a small increase in power; he thought 
that this increase was considerable. He asked how long 
each engine was working at a constant temperature 
during the trials, for he did not understand how the 
temperature could be maintained constant for long. 

In the second appendix the statement appears, ‘ The 
hotter the contents of the compression space the less 
heat will be taken in from the cylinder walls during suc- 
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tion. The charge taken. in after an explosion will there- 
fore exceed that taken in after a scavenging stroke, the 
cylinder and piston temperatures being the same.” Pro- 
fessor Robinson considered that the last condition was 
all important, for if it held in practice, why, he asked, was 
more power obtained from a scavenging engine ? Even 
later on, When the author gave the value of A, which is 
the ratio of the total volume of gas and air taken in per 
suction to the stroke volume, it was shown that the smaller 
the charge drawn into the cylinder the greater was the 
number of explosions. He also stated that the viscosity 
of the gases and mixing of the gases entering the ports 
also depended upon the temperature. In conclusion, Pro- 
fessor Robinson said that the curves given in Fig. 3 in the 
paper, showing the mechanical efficiency of an engine with 
varying temperatures of water jacket were similar to those 
obtained by Humphreys in experiments made on a 
100 horse - power Crossley gas engine, which were 
described in the “ Proceedings” of the Institution for 
1901. 

In a few brief remarks Professor Burstall regretted that 
’rofessor Hopkinson had thought it necessary to throw dis- 
credit onall previous experiments in order to justify his new 
indicator. He drew attention to the manyexperiments which 
had been undertaken to determine the error in indicators, 
and pointed out that the discrepancies were extremely 
small, and much below those estimated by the author. 
I'rom a report issued by Meyer he gave instances where 
dual indications had been obtained, and quoted the figures 
showing how near the results approximated. He did not 
think that the attacks against pencil indicators were 
justified, and thought that a great deal of the trouble with 
such instruments was due to the person who used them. 
He gave several rules for taking indicator diagrams 
correctly, and these may be summarised thus :—(i.) The 
piston must be slack; (ii.) the motion work must have 
very little play; (iii.) there must be no backlash between 
the piston and the indicator; (iv.) directly the diagram 
is taken the spring should be removed and allowed to 
cool; (v.) never less than twelve diagrams should be 
taken; (vi.) the diagram should be divided up into a 
number of ordinates and measured up, as by this means 
all oscillations due to inertia can be eliminated. If all 
these rules were adhered to, then good and reliable 
diagrams could be taken. The speaker expressed his 
appreciation for the optical indicator, and said that it was 
the only possible instrument which could be used when, 
as in the Diesel engine, the small volume of the indicator 
was sufficient to affect the result in the engine, but at 
present in these indicators the photographic method of 
reproduction gives a broad line with a blurred outline, 
which is, consequently, very hard to read. 

The Carpentier indicator was advocated by Professor 
Dalby in preference to the piston type adopted by the 
author of the paper. His reason for this appeared to be 
that the former gave a much clearer line, and, conse- 
quently, a diagram the area of which could be more accu- 
rately ascertained. He stated that Professor Hopkinson 
had only considered one of the methods adopted by the 
Committee appointed to determine the efficiency of 
internal combustion engines for determining the horse- 
power of the engine, and, in view of the very elaborate 
precautions taken by the author to obtain an accurate 

measurement of the gas used, he was rather surprised 
that he should have neglected to do so. The method 
referred to is briefly as follows :—The abscissa is marked 
off, as shown Fig. 3, and the gas used at full load 
is plotted on the ordinate. The engine is then run at 
half load, and the amount of gas used is marked off 
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on that ordinate. The line A B is then drawn and pro- 
duced to C,a point which is obtained by drawing the 
ordinate through the “no load” point on the abscissa. 
The ordinate C D then gives the wasted energy in the 
engine, 

Professor Callendar was inclined to agree with the 
remarks made by the author concerning indicators 
generally, especially when rich mixtures were used. He 
could not agree with what the author had said about disc 
indicators, namely, that this form of indicator was 
unsuitable for accurate quantitative work, the chief 
reason given being that the displacement was not pro- 
portional to the pressure, so that the diagram could not 
be integrated by a planimeter, and that it was incon- 
venient to calibrate. He considered that for rapid 
explosions and high temperatures the disc indicator had 
great advantages. He made the interesting announce- 
ment that a new indicator had been made which was 
giving good results. The features of this indicator were 


stated to be the use of two mirrors—one for vertical and 
the other for horizontal movement-—-instead of one, as 
employed in all the well-known manographs ; and the use 
of a spring, which gives equal extensions for equal loads. 

The meeting was then adjourned till Friday, Novem- 
ber i when the discussion on the paper will be 
resumed, 








THE SHREWSBURY ACCIDENT. 


Ir is now ten days since the unfortunate derailment at 
Shrewsbury, and although the Coroner's inquest has been 
concluded, and the Board of Trade inquiry closed, unless 
any fresh evidence is forthcoming, we are no nearer a 
solution of the question as to why the express approached 
the station at such a highly dangerous rate of speed. It 
is true that the verdict of the Coroner’s jury was one of 
accidental death, and a rider was added that in their 
opinion the amount of brake power was insufficient, but, 
as will be noticed directly, such an expression of opinion 
may be ignored. The mishap was undoubtedly due to 
one of three reasons—failure of engine mechanism, 
failure of brakes, or inaction on the part of the engine 
driver. As regards the engine, it is clear that it was in 
complete working order. This was testified to by Mr. Main, 
one of the assistant inspecting officers of the Board of 
Trade, and who is a practical railway man. Mr. Main 
examined the engine thoroughly, and gave evidence before 
Colonel Yorke to the effect that, so far as he was now able 
to judge, the mechanism of the engine was in perfect 
working order. That the brake was in good order when 
the train left Crewe there is no doubt. There were six 
coaches on the train that had come from Liverpool, and 
which were not disturbed between their arrival and 
departure for Shrewsbury. The brake was naturally 
on these, and had to be taken off before the train 
could start, which proves that the brake was properly 
coupled up to the engine, whilst two witnesses testified 
that they saw it tested in the rear van before the 
train left. The guard further stated that when he found 
the speed approaching Shrewsbury was too great he went 
to apply the brake, but found it already applied. This 
man is, unfortunately, an interested witness, but no 
evidence was produced to show that the brake was out 
of order. There only then remains the third theory—a 
physical or mental failure of the driver. For this there 
is only pure supposition. In order to see if a cause could 
be found, the unusual course was adopted of having a 
post mortem examination of the driver, but nothing was 
found that would suggest a possible attack of giddiness, 
temporary forgetfulness, or drowsiness. The man did 
not bear a bad character, although his record 
was not clean. There was a case in 1900 of 
his passing a signal at danger, but that was in 
a fog, and in 1904 he mistook a signal. There 
were some cases, too, of his passing stations at which 
he should have stopped, which, whilst not so serious 
as passing signals, would appear to indicate carelessness. 
The man’s movements on the day before and on the night 
of the accident were all satisfactorily accounted for, and 
splendid testimony was berne by former firemen. As to 
the unfortunate fireman, he had the best of characters. 
The reason, then, for the accident is, as yet, unknown, 
and probably never will be known. Various theories are 
advanced, but none are conclusive. A man who fired for 
driver Martin the previous Friday said that the latter then 
tried the continuous brake at Harlscott Crossing box, 
distant 1 mile 1090 yards from Crewe Bank box. About 
1000 yards from Harlscott Crossing the man would sight 
the Crewe Bank distant signal, which was at danger, and 
at this point it may be assumed that the man should have 
commenced to get his train under control. He, however, 
failed to do that, but continued at a high rate of speed 
until the train entered on the curve leading io the station, 
when it came to grief. As to the jury’s conclusion that 
the amount of brake power was “ insufficient,” it need 
only be said that out of 106 wheels on the fifteen coaches 
on the train, the continuous brake was on ninety-six. 








AN EXHIBITION OF MODELS. 


THERE can be little doubt, we think, that the use of model 
engines and machinery is on the increase, Besides the large 
part played by them in technical education, where they are 
now much used for Gemonstrating the nature of apparatus 
of all kinds and for exhibiting the progress of invention, an 
ever-growing number of clever amateur engineers devote 
their spare time to model making. This is wholly satis- 
factory in the interests of the nation, and has rendered 
possible the extremely interesting exhibition now in progress 
at the Royal Horticultural Hall, Vincent-square, West- 
minster. It is organised by the proprietors of the Model 
Engineer, Poppin’s-court, Fleet-street, assisted by the Society 
of Model Engineers, whose members have'a large and repre- 
sentative exhibit of their work. Upwards of seventy stands 
are tobe seen in the Trade Section. Amongst those specially 
devoted to model making that of the Machine Carved Model 
Company, of Watford, is rather striking. It suppiies carved 
hulls for model boats as well as finished boats, some working 
by electricity in a glass tank, others representing torpedo 
boats. 

One of the finest exhibits is that of Messrs. W. J. Bassett 
Lowke and Co., of Northampton, who have a model 2in. 
railway extending over three stands. On it is a terminal 
station, completely signalled, with a shunting yard full of 
rolling-stock outside. Engines of several well-known types 
are seen, but for convenience are worked by electricity 
instead of steam. A large model signal gantry, with five 
posts showing six arms, is in front of this exhibit. 

The Victoria Model Steamboat Club shows an interesting 
collection of its members’ boats, which are accustomed to 
brave the stormy waters of the lake in Victoria Park. There 
is a good deal of variety amongst the types, all of which are 
actual working models. 

The Society of Model Engineers exhibits a model railway 
in the centre of the hall, several of the members’ models 
running on it at intervals every evening ; and also a model 
locomotive testing stand, very similar to the large ones at 
Swindon and elsewhere. The engine wheels rest on rollers, 
which can not only be adjusted to varying bases but also to 
different gauges. The rollers can be connected by belting, to 
suit coupled engines, fly-wheels being used to steady the 
motion. 

Messrs. James Carson and Co., Limited, of Birmingham, 


Railway. It is called ‘‘ The Great Bear,’’ and has a bogie 
tender, which is a new departure in this line. The South- 
wark Engineering and Model Works also show a number of 
locomotive models, mostly to a 2in. gauge and jin. scale, 
besides coaches, goods trucks, and brake vans to accompany 
them. Another firm in the same line is the Hanway Engi- 
neering Works, of Tottenham Court-road, which exhibits 
fine models of Scottish Chief, London and North-Western 
eight-wheeled compound ; and Holyrood, one of the late Mr. 
Billinton’s Brighton express engines. Some firms of toy 
makers now make capital model engines, examples of which 
may be found in the Exhibition. 

The Loan Section comprises a great number of models, 
mostly of locomotives, but dynamos, road rollers, and marine 
engines are also represented. Amongst the locomotives are 
two beautiful models lent by the North-Eastern Railway 
Company, of Mr. Worsdell’s 7ft. passenger engine No. 1620, 
and his standard six-coupled mineral engine No. 536. A 
couple of Brighton engines, made by Dr. J. Bradbury Winter, 
are wonderfully finished. Mr. Ernest D. Lowy shows a 
number of remarkable models, including one of an early 
four-wheeled single engine, of the Planet, or rather Mercury 
class, on the Liverpool and Manchester Railway; and a 
beautiful model of a Great Northern Sturrock single, as re- 
built by Stirling, the work of a Doncaster man. A Shrewsbury 
and Chester ‘‘ long-boiler,’’ four-coupled goods, 1847, shows the 
square high-top fire-box in its highest form of development. 
What professes to be an original model by Richard Trevithick 
himself has a single cylinder working upwards. Some admir- 
ably executed copies of rolling stock, especially Great Northern 
passenger brake vans, on the scale of an inch to a foot, may 
be found, and on the same scule is the best of this part of the 
collection, in the shape of a working model of the Agenoria 
engine of 1829, the original being preserved at South Ken- 
sington. Nothing can exceed the beautiful workmanship of 
this model, which has its tender complete. 








MINING INDUSTRY AND ENGINEERING. 


THE introductory lecture in connection with the new Chair 
of Mining in the Glasgow University, founded by Mr. Jas. 
S. Dickson, LL.D., was delivered on the 21st inst. by Pro- 
fessor Charles Latham, who was recently appointed to fill the 
Chair. He took as his subject ‘‘ The Rise and Progress of the 
Mining Industry,’’ and, after introductory remarks bearing 
on the importance of mining from the earliest times and down 
through the ages of copper, bronze, and iron, to the present 
age of steel, he proceeded to say that a large number of 
mining enterprises were commercial failures, and this applied 
with especial force in the case of mines other than coal. 
There were to-day between 500 and 600 lead mines in this 
country, of which scarcely 50 were, he believed, paying 
a profit, and there were 104 copper mines making 
returns of ore, of which he did not think more than a 
dozen were worked profitably. Indeed, he thought they 
might safely assume that the proportion of unprofitable mines 
under those heads were about ten to one. After some remarks 
as to the causes of this, the lecturer went on to deal specially 
with the mining of coal, pointing out that all other branches 
of the mining industry in the United Kingdom were 
diminishing in importance, while coal was ever advancing. 
Not only as a means of direct employment did it overshadow 
all the rest, but probably it was no exaggeration to say that, 
in point of monetary value of the raw product, coal] monopo- 
lised nearly nine-tenths of the mineral produce of the United 
Kingdom. The knowledge of the extensive existence of coal 
in Great Britain, and the valuable uses to which it might be 
put, did not meet with much notice until the ninth century, 
when, owing to the decrease of the forest area, and conse- 
quently of the supply of wood charcoal therefrom, it began to 
attract attention as affording an excellent substitute for wood. 
As the forests were used up recourse was had more and more 
to coal, and in 1239 Henry III. granted a charter to the free- 
men of Newcastle to dig therefor. Specimens of Newcastle 
coal were sent to London, but the city was loth to adopt its 
use, objecting to the innovation as one prejudicial to the 
health of its citizens. By the end of the sixteenth century 
two ships only were found sufficient to satisfy the demands for 
coal in London. Iu the year 1906 the output of coal in the 
United Kingdom reached the enormous total of 251,067,628 
tons, valued at £91,529,266. The number of persons employed 
was 882,345. The total known coal production of the world 
was now about 790 million tons per annum. of which the 
United Kingdom produced rather less, and the United States 
rather more than one-third. Dealing with the proportions 
used in various industries, the lecturer pointed out that forty 
million tons were employed for domestic purposes, forty 
million tons were exported, and seventy million tons were 
used in the iron and steel works. It was a fair estimate that 
nearly one half of all the coal produced in the United King- 
dom, representing employment for 450,000 colliery workers, 
was absolutely dependent upon foreign trade. 

Professor. Latham afterwards described and illustrated the 
various means employed, from early times up to the present 
day; in coal mining,,and showed how the loss of life had been 
reduced by the introduction of improved machinery, ventila- 
tion, and efficient inspection. The cry that the profession of 
mining engineering was overcrowded was only partially true, 
inasmuch as it applied to the lazy and unqualified engineer. 
There was no room for such as he, either at home or elsewhere, 
but, on the other hand, the qualified, able engineer, had 
possibly more opportunities of advancement to-day than 
during any other part of the whole history of the mining 
industry. 











RoyAL METEOROLOGICAL SoctETY.—We are informed that the 
Council of the Royal Meteorological Society, at their meeting on 
the 16th inst., awarded the Symons gold medal for 1908 to M. L. 
Teisserenc de Bort, of Paris, in recognition of the services which 
he has rendered to the science of meteorology. The medal was 
established in memory of the late George James Symons, F.R.S., 
the founder of the British Rainfall Organisation, and is awarded 
biennially. The presentation will take place at the annual general 
meeting of the Society on January 15th. 

THE NoRTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—An excursion meeting of the members of the North 
of England Institute of Mining and Mechanical Engineers will be 
held at South Bank on Wednesday, October 30th, 1907, for the 
purpose of inspecting the blast furnace plant, the coal-washing 
plant, the Koppers coke ovens, and bye-product plant, the electric 
generating plant, the Talbot steel furnaces, the rolling mills, &c., 
at the Cargo Fleet Ironworks of the Cargo Fleet Iron Company, 
Limited. The members will travel to South Bank by the train 
leaving Middlesbrough Railway Station at 10.11 a.m., arriving 





have some fine models of locomotives, including one of the 








huge Pacific type engines now building for the Great Western 


at South Bank Railway Station at 10-17 a.m., and will walk to 
the Cargo Fleet Ironworks, 
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THE CONSTRUCTION OF A SYPHON IN UPPER 
EGYPT. 
By F. Neunavs, B.Sc. (Eng.) Lond, 

WuEN the building of the Asstian Dam and Assiut 
Barrage was begun, the conversion of part of the basin 
lands of Upper Egypt to perennial irrigation was also 
taken in hand, and entrusted to H.E. Ismail Pasha Sirry 
to carry out. As our readers are no doubt aware, the 
Asstian Dam stores water in winter for use during the 
following summer, and the Assiut Barrage raises 
the Nile water level in summer, so that the water can 
be spread over the land. The whole of Upper Egypt was 
irrigated on the basin system, except the strip from 
Assiut to Ashmant, which was irrigated by the Ibrahimiah 
Canal, and some other districts, which were watered by 
means of pumps. It was decided to convert the whole 
of the west bank of the Nile between Deirout and Cairo 
to perennial irrigation. Deirout is sufliciently far below 
Assiut to enable the water in the Ibrahimiah Canal to 
command the land for irrigation. The whole of the piece 
to be converted depends for its water on the Ibrahimiah 
Canal, which takes out of the Nile above the Assiut 
Barrage, and flows in a 50 m. bed down to Deirout, where, 


Nili feeder under the Mohit Drain and Gizah Canal side 
by side, and it is with the construction of this syphon 
that we propose to deal in this article. 

Comparative plans and estimates were Br gre show- 
ing the quantities that would be required if the syphon 
were built entirely in masonry, and also if it were con- 
structed in mild steel pipes, with heads and wings in 
masonry. 

TABLE I, 


Comparative Quantities for Syphon in Masoury ov with M.S. Pipes. 


Nature of syphon. Entirely in masonry. With M.S. pipes. 
3 M3 

70.000 

55,000 


75,000 
60,000 
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Fig. 1—CANALS 


amongst other canals, the ancient Bahr Yusef takes off | 
—previous to the construction of the Ibrahimiah it took | 
direct off the Nile—and flows down the western side of | 
Egypt till it reaches the Fayum. The Ibrahimiah, | 
diminished in volume, keeps straight on near the Nile, 
and has this year reached its end at Ayat. Near Deirout 
the Mohit Drain begins, which wiil finally discharge into 
the Rosetta Nile, some 50 kiloms down-stream of the 
Delta Barrage. At Lahun the Bahr Yusef flows into the 
Fayum, but a new canal, the Gizah Canal, takes off here, 
and keeps along the western side of the cultivation as far | 
as Ayat, where it comes across country and continues 
along the railway, irrigating by means of distributaries. 
From Lahun to Ayat, a distance of over 60 kiloms., the 
Gizah Canal is merely a carrying channel, as the land is 
watered by the Ibrahimiah. The foregoing explanation 
will be readily understood by reading it in connection | 
with the sketch plan Fig. 1. In this the syphon about to 
be described is shown going under the Ibrahimiah Canal 
at 1 and under the Mohit Drain and Gizah Canal at 2. 
The whole of the land from the Bahr Yusef east- 





Fig. 2—EXCAVATION FOR LARGE SYPHON —ist APRIL 


wards to the Nile bank is perennially irrigated, but west 

of the Yusefi a chain of basins is maintained, 7.c., between 

the Yusefi and the desert, chiefly for the purpose of pre- 

venting the desert sand from encroaching on the cultiva- | 
tion. Similarly, west of the Gizah Canal, a chain of 

basins is maintained, and after the Gizah Canal cuts across 

to near the Nile, the basins are maintained west of the | 
Mohit Drain. In short, there is always a narrow strip of | 
basin land between the desert and the perennial cultiva- 
tion. It is to supply some of these basins that the 
Ghirza Nili feeder serves. This is a canal of large | 
section, only carrying water during the flood; at other 
times itis dry. It is an old canal that previously used 
to supply water for the chain of basins from Moarkab to 
Shabramant. This feeder, then, has to cross the peren- 
nial cultivation and perennial canals and drains, in order 
to supply the western basins, and therefore has to syphon 
under the Ibrahimiah Canal, the Gizah Canal, and the Mohit 
Drain. The Ibrahimiah Canal has here dwindled to a bed 
width of 3m., and the syphon under it was built this 
year. It consisted of five 3m. diameter mild steel pipes, 
each 28°22 m. long, with masonry heads and wings. The 
work cost about £E. 11,000. 

“~The Mohit Drain and Gizah Canal run side by side as 
far as Ayat. The drain has a bed width of 18°50 m. and 
the canal 14m. One syphon serves to pass the Ghirza 
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The comparative quantities of the original designs are 
shown in Table I. Tenders were received for both 
designs. The lowest acceptable tender for the syphon, 
“entirely in masonry,” was £E.5813 lower than the 
lowest tender for the “‘syphon in pipes.” Nevertheless, 
it was decided to make the syphon with pipes, chiefly on 
account of the very short time available for finishing the 
work. The tenders were not opened til] December 20th 
last year, and the work had to be completed at the latest 
by August 15th last. The contractors could not have 
begun to make bricks before February for fear of their 
being spoilt by the rain. Moreover, the ground was so 
soddened from the previous flood that the excavation 
could not be commenced before January. In view of 
this, and of the enormous number of bricks that would 
have been required, it was decided to use mild steel pipes. 
At the mouth of the Ghirza feeder there is an old regu- 
lator. It had been at first decided to do away with this, 
and allow the full Nile flood to come on to the syphon. 
The (maximum } flood level at the Ghirza head is 
R.L. 25°70, whereas the level required for the basins to 


be watered through the syphon is only R.L, 24°40. By 
using the Gherza Head no water above this level need be 
admitted, and hence a great economy was effected in the 
height of wing and head walls of the syphon, at a compa- 
ratively small cost for repairs to the Ghirza Head. 


The total area north of the syphons that will remain | 


under basin irrigation is 53,212 feddans. (A feddan is a 
little more than an acre.) For this area half the water 


| is to be supplied by the Ghirza feeder, the other half by 


the Bahr Jusef from Lahun. 
The time allowed for filling the basins is forty days, in 


| which time they should receive water to the extent of 


about 1 m. depth. The required discharge of the Ghirza 
Nili feeder was therefore found to be 30°79 m.*/sec. 

Had the syphon been constructed in masonry five 
arches would have been required. The sectional area of 
the five arches would have been 36°4 m.*, and the 


| velocity of flow 0°84 m.°/sec. 


The wetted perimeter was 10°33 in. 

The length of the syphon to pass under the two canals 
with banks, &c., was found to be 88°42 m. 

To calculate the loss of head Eythelwein’s formula 
was used— 


b= L¥ (aV + EV) + 1-49 Ms 


TABLE II. 


Comparative loss of Head in Syphon, when Pipes or Masonry lrches 

are used, 

& (Masonry 
arches, ) 
0-09 m. 
0-07 m. 


= M.S. 
pipes. 
0-10 m, 
0-08 m. 


Nature of syphon. 
Large syphon, 88-42 m, long 
Small syphon, 28-22 m. long 

where 
~ = loss of head in metres. 
L = length of syphon in metres. 
V = velocity in syphon in metres per second. 
x = wetted perimeter in metres. 
w == sectional area of one pipe in m.”, 
g = gravity constant. 
a = constant = 0°000022. 
6 = constant = 0:00028. 

Substituting values for L, V, x, &e., it was found that 
& = 0°09 m. 

For the small syphon passing the feeder under the 
Ibrahimiah Canal, which is similar to the large one, but 
only 28°22 m. long 

§ = 0:07 m. 

The length of the syphon would have been the’ same, 
whether pipes were used or masonry arches. 

The reduced level_of the bed of the Mohit Drain is 
R.L. 20, and the designed bed-level of the Ghirza feeder 
is R.L. 19°30. It was intended at first to put the syphon 
pipes at R.L. 16, and as they were 3 m. diameter, their 
top would have been R.L. 19, leaving 1 m. between the 
bed of the Mohit and the top of the pipes. As will be 
explained later, the pipes were put at R.L. 16°75—as 
shown in the plan on page 415—so the water of the 
Ghirza feeder had to fall from R.L. 19°30 to R.L. 16°75, 
This fall was divided into two parts. First the bed of 
the canal fell away towards the head of the syphon, 
falling 0°80 m. in 40 m, «de, from R.L. 19°80 to 
RL. 18°50. The bed and slopes of the canal were 
protected with dry rubble pitching 75 cm. deep. Between 
the wing walls of the head of the syphon a squat wall 
was built, its crest being at R.L. 18°50, having a vertical 
fall on the canal side and a batter of 1 in 5 on the syphon 
side. The coping of the wall was made of limestone 
ashlar. The fall here was 1°75 m. on to the floor of the 
syphon head. Originally it was intended to put the 
pipes on the soil without providing any kind of founda- 
tion, the ends of the pipes being merely embedded in 
the masonry heads. This plan has been adopted 
with success in other syphons, where, however, the 
pipes were not quite so far below the natural soil 
level. It should be mentioned that the natural soil 
at the site of the syphon was about R.L. 24°80. 
In this syphon, however, the nature of the soil precluded 
any such course, for at about R.L.17 a strata of watery 
sand, practically a quicksand, was encountered, which 
greatly increased the difficulty of excavation. A centri- 
fugal pump was erected at each end of the excavation, 
one 6in. and the other 10in., and these were worked day 
and night. It was found very difficult to keep the drain 
clear—one was cut all round the bottom of the excava- 
tion to bring the water t6 the sump wells of the pumps, 
but this drain was being constantly silted up. All the 
excavation was done by hand: no machines were used 
at all. The heat was very great and the spoil all soaking 
wet, so that, although the men received a very high rate 
of pay per cubic metre, they did; very little, and, stayed for 





Fig. 3—FIRST DAY'S PROGRESS IN PLATING—Sth MAY 


only a short time on the work. It is interesting to note 
that, though the average number of men excavating was 
only about 300, over 2000 different workmen passed 
through. 

The main excavation was finished on May Ist, 1907— 
Fig. 2. The lumps of earth shown in the engraving were 
cleared away in the course of that day, and the level 
reached was R.L.16. It was soon apparent that it would 
be impossible to erect pipes on that foundation, and the 
time to pile the whole excavation and make the necessary 
arrangements for erecting the pipes in the dry was not 
available. It was decided, therefore, to place the pipes at 
R.L. 16°75 instead of R.L. 16, and to fill in the excava- 
tion again to this level. This was quickly done and erec 
tion begun. The water, however, rose, by springs, despite 
continuous pumping, and the level 16°75 was found to be 
as impossible to work on as R.L. 16 had proved to be. 
The level 16 was therefore again reached by excavation, 
and it was decided to employ a stone foundation 75 ci. 
thick, thus putting the pipes at R.L.. 16°75, The stonc 
foundation consisted of 58 cm. of dry rubble pitching and 


17 cm. of broken ballast. As soon as 20 m. length of the 


floor had been laid erection of the pipes was begun, the 


laying of the floor continuing ahead of the pipes. The 


condition of things as shown in Fig. 8 on May Ist was 
exactly the same on May 5th, when it was decided to 
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make a stone foundation. From that date the progress 
of the work was rapid, as can be seen from the engrav- 
ing, Fig. 3, showing the condition of things on the 
evening of May 9th, the erection of the pipes having 
been begun in the morning. 

The design of the pipes is shown on page 415. They 
were supplied and erected by Messrs. Mansfield and Sons, 
Limited, of Stockton. The time taken over the work 
was exactly six weeks. The plates were all sent out 
from this country realy curved and punched for rivets, 
and were all on the site of the work at the date of com- 
mencement. There were 900 plates, 585 T bar stiffeners, 
each in three pieces, and with three distance pieces, and 
in all about 150,000 rivets. The transverse seams 
of the bottom plates were bolted instead of riveted, 
owing to a stone floor being used instead of earth, 
as originally designed. The work was all done by 
native riveters, there being ten English fitters as foremen. 
Fig. 4, page 418, shows the material as it was unloaded from 
the State railway, and shows also the crane and Décau- 
ville railway for transporting the material to the site of 
the work. The. material was the best Siemens and 
Martin mild steel, and was subjected to the usual tests. 
The edges of all the plates were planed for caulking. 
All the pipes were externally caulked by pneumatic 
caulkers, the contractors having brought out a com- 
pressed air plant for the purpose. After erection the 
pipes were painted inside and out with two coats of 
Siderosthen paint. 

As shown in the plan (page 415) of the syphon, the ends 
of the pipes are embedded in the masonry heads of the 
syphon. These heads were naturally made to rest on 
concrete, and were not ready for the erection of the pipes 
as soon as the platform of rubble pitching. The erection 
of the pipes was, therefore, begun some 10m. from the 
end, and these 10m. were worked backward when the 
floor of the masonry head had been completed. In the 
first place, the plates were merely bolted together, and 
after the plating was well in hand gangs of riveters 
were put on to follow them up. After the plates 
had been riveted and ceulked, the stiffeners had to 
be fitted. Here trouble was met. As has been said, 
there was 17 cm. of broken ballast on the pitching, 
the idea being that this was to be scraped away 
to allow a 5in.—12°5 cm.—stiffener to be slipped under 
the pipe. Owing to unevennesses in the pitching and 
the spreading of the ballast the stiffeners in very many 
cases could not be slipped under, and the pitching had 
partially to be torn up to allow of fitting the stiffeners, 
and then replaced. As the work proceeded the whole 
floor gradually sank, so that the top of the broken ballast 
was R.L. 16-67, or even less in some places, instead of 
R.L. 16°75. The difference was made up with more 
broken ballast, so as to bring the level up again. The 
pipes would be like a beam supported at each end, and 
would have maximum deflection in the centre, where 
also there would be superimposed the weight of the 
dividing bank between the Gizah Canal and Mokit Drain. 
Hence, towards the centre the platform rose to R.L. 16°80 
to allow for the extra deflection, in the hope that on 
completion the whole pipe would be on one level. This 
hope was more or less fulfilled. On completion the pipes 
were all at R.L. 16°70 instead of 16°75, but were very 
nearly horizontal. 

An enormous amount of broken ballast was used, as 
the pitching, in subsiding, opened out a little and 
swallowed the ballast on the top of it, which had accord- 
ingly to be replaced. The foundation for the masonry 
heads was to be 1°50 m. below the pipes, so that there 
would be 75 cm. concrete and then 75 cm. brickwork. On 
this the pipes would rest, and over the pipes a head wall 
with protective wing walls. As already explained, there 
was a squat wall between the wing walls, so the founda- 
tion had to be sufficiently large for the head, wings, and 
squat wall. The concrete consisted of 1 part of lime 
mortar and 2 parts of ballast measured dry. The ballast 
was broken limestone from the Tourah quarries, near 
Cairo, and 80 per cent. had to pass through a 4 cm. ring. 
The lime mortar consisted of 2 parts of lime to 3 of 
“ homra” measured dry. Homrais a peculiar substance. 
It is made from burnt bricks ground to powder, and 
forms a hydraulic mortar, but sets very slowly if too 
much water be present at the beginning of the action. If 
homra concrete be thrown into water it takes a long time 
to set—several days—but if it be made fairly dry, and 
water be allowed to rise over it, after about twelve hours 
it sets very firmly. It is used very largely indeed—some- 
times in a worthless condition—for the natives very often 
make it by spreading old bricks on a frequented road and 
allowing carts to pass over it. The resultant homra is 
coarse, half sand, and valueless, but is, nevertheless, often 
used for house construction in Cairo. A more common 
method is to beat the bricks with flails, thus producing 


TABLE [II.—Tests of Various Qualities of Homra as Mortar. 
Time of test after making sample. 


Twenty- hree Six Twelve 
eight days. months. months. . months, 
ae ra | aa 120. : 


Nature of homra 


Machine ground 

78 
62 
... 100 


58 


” ” 
3y carts ... 


Machine ground 


29 ” 


“0 Ag8 
65 


” i 
Pozzuolani 


Nile mud ... | ine 


a cleaner, but equally coarse, powder. Of late, mills have 
been introduced, which break up the bricks very finely 


and give an excellent quality ofhomra. The accompany- 
ing table shows the tensile strength of mortars made with 
different qualities of homra, with Pozzuolani, and with 
Nile mud. The tensile strength is given in pounds per 
square inch. The author is indebted to the kindness of 
Mr. Lucas, of the Egyptian Survey Department, for the 
above table. It will be seen how variable even machine- 
ground homra is; this is largely due to the fineness of 
grinding. 





By assiduous pumping the concrete was thrown fairly 
dry. The ground was full of minute springs, none of 
them of any size, it is true, but in the aggregate giving 
a fairly large discharge. It would have been easier to 
deal with one large spring. A number of zinc tubes were 
made 10 cm. diameter and 1°20 m. long and put over 
each spring. The water rose in these and was allowed to 
flow away over the top of the concrete. There were 
nineteen such springs in the up-stream floor, and seven- 
teen in the down-stream one. It was found that the zinc 
tubes sank into the ground considerably, so that very 
often their top was not above the concrete. or only flush 
with it. Consequently a little brick well had to be built 
round each spring, and raised until the water inside rose 
no more. When the concrete, as a mass, had set, the 
staunching of these springs was taken in hand, as follows :— 
Special quick setting cement was used, and a basketful 
of this was thrown into the spring and rammed quickly ; on 
top of this two or three basketfuls of cement concrete, 
made from this quick setting cement, were thrown, and 
the spring was staunched. This method was successful in 
every case. Care had to be taken not to attempt to stop 
the spring till the surrounding concrete had set firmly, 
otherwise the spring found its way through in a new 
place. Fig. 5 shows the concrete being thrown and 
rammed, and also the pipes in course of erection. Fig. 6 
shows the springs through the floor being staunched, and 
also the brickwork in progress. The erection of stiffeners 
on the pipes is also in hand. This illustration is 
reproduced from a photograph taken on May 28rd. 

Owing to the sinking of the stone platform the pipes 
were at R.L. 16°70. The floor could not be built up to 
this level, and the ends of the pipes then simply erected 
on it, for it was necessary to allow room for the riveting 
underneath. Accordingly the floor was only built to 
R.L. 16°20, and the ends of the pipes then erected and 
supported on wood, while the stiffeners were fitted. The 
brickwork was then built up from underneath to form a 
bed for the pipe, and the wooden chocks removed. The 
building up of the floor, head wall, wing-walls, &c., then 
continued in a straightforward manner. 

The ends of the pipes had to be tied in the masonry in 
such a manner as to prevent all possibility of leakage. 
At the same time, care had to be taken owing to the expan- 
sion of the pipes. The length variation was about 3 cm., as 
the pipes were, during erection, exposed to the full heat of 
thesun. When the work was finished, the variation would 
be very slight, because then the pipes would be completely 
buried and always half full of water (to R. L. 18°50), 
hence no expansion joints were considered necessary. 
It was impossible to delay building the walls till the pipes 
were covered in, so they were fixed in the masonry at one 
end, and left loose at the other. 

The width of the pier between each two pipes was 
1-50 m. from the floor to the springing of the relieving 
arches. At the up-stream end the length of pipe em- 
bedded was 4°00 m. At each end of this 4:00 m. there 
was 0°50 m. of masonry, thus leaving a clear space of 
3°00 m. The space between the pipes and the masonry 
piers and arches in the 3 m. length was filled with rubble 
limestone and neat cement grout. The limestone was 
merely to diminish the quantity of cement required. 
The method of construction was as follows:—The 
piers were built up to a height of 50 cm. about; 
and the space between the pier and the pipe 
packed with tone. Cement grout was then 
poured in from buckets, till this first 50 cm. 
height was completely grouted. Another 50 cm. 
of pier was then built, and the space between pipe 
and pier grouted as before. This was continued till 
the springing of the arch was reached. The arch was 
then struck, there being a space of 80cm. between the 
intrados of the arch and the top of the pipe. The arches 
were 80cm. thick in cement brickwork, with selected 
bricks. Three holes were left in the crown of each arch, 
two of them about 3in. square, and the middle one merely 
an air vent of lin. diameter, with a pipe in it. The 
arches were completed and deformed, and the head wall 
carried 1m. higher, so as to give the arches time to 
settle. Rubble stone was then packed between the 
arch and the pipe, and as the space was 80cm., a man 
could easily crawl in. When the space was thoroughly 
packed, the front and back 50cm. length of the arch 
were closed with masonry, and cement grout then poured 
in through the grout holes in the crown of the arch, 
under a head of nearly 2m. The air escaped through the 
air vent left for the purpose, and when the grout rose in 
the air vent the grouting was considered complete. This 
was the method adopted at the up-stream end, the pipes 
being thus anchored here, and the whole expansion 
taking effect at the other end. At the down-stream 
end brickwork was proceeding at the same time, 
but the pipes had to be left free to expand, hence 
the piers were corbelled, so as to leave 25 cm. 
clear all round the pipe. The arches were struck, 
grout holes and air vents being left in them as at the up- 
stream end. While this brickwork was going on the 
refilling between the heads was also in full swing. The 
earth was thrown in in layers of 50cm. and watered 
and rammed with iron punners. 

As soon as the pipes were completely covered with 
earth, so that they were protected from the sun’s rays, 
the fixing of the pipe ends down-stream was taken in 
hand. The corbelling, showing a 25 cm. clearance round 
each pipe up to the springing of the arch, is shown in 
section KLM N—page 415. This space was filled 
with cement grout. No rubble stone was put in, as 
it was feared that the flow of the grout might be impeded 
by it. When the grout had reached the level of the 
springing, the remaining space between the pipe and the 
arch was packed with rubble, closed in, and grouted from 
on top as at the up-stream end. 

The rest of the construction of the heads was straight- 
forward masonry. The only other point of interest in 
the construction is the “ clay puddle with rice straw,” of 
which the bed of the Gizah Canal was made. This stuff 
is known as “sawali.” Special earth, free from sand, 





is used. It is fairly common in Lower Egypt, but not so 
frequent in Upper Egypt. This earth is wetted and 
worked up with chopped bean straw and allowed to stand 
for three days. During this period a kind of fermentation 
goes on; the mass decreases largely in volume and emits 
a very evilodour. Itis then worked up in lumps of about 
1ft. to 18in. diameter with rice straw, transported to the site 
of use, where the lumps are kneaded together, forming a 
stratum quite impervious to water. Where the pipes set 
into the masonry heads at each end they were completely 
encircled with “sawali” for a length of about 1°70 in, 
The object of all these precautions was to prevent water 
finding—or having found—its way to the pipes from the 
overhead canals, creeping along the pipes and setting up 
a flow. There is a difference of head of 3°50 m. between the 
water in the Mohit Drain and the Gizah Canal. ‘lo pre- 
vent leakage, the bed of the Gizah Canal was made with 
“sawali” protected with dry rubble pitching. 

The whole of the work, except the pipes, was carried 
out by Messrs. Parissi Belleni and Co., of Cairo, who 
deserve the highest credit for the rapidity shown. This 
was, all through, the chief difficulty. A work that should 
have taken about two years had to be completed from 
start to finish in six months. The excavation was begun 
on February 1st, 1907, and the whole work was completed 
by July 31st, 1907. 

Figs. 10 and 11 show different views of the five pipes on 
June 6th—four weeks after the commencement of the 
erection. Fig.7 shows one of the top plates being slung 
up into position. Figs. 8 and 9 give comprehensive 
views of the whole work on May 23rd—three weeks after 
the state of things shown in Fig. 3. 

The author is indebted to the kindness of H.E. Ismail 
Pasha Sivry, Inspector-General of Basin Conversion 
Works, for his permission to write this article and for the 
details of the design of the syphon, and to Mr. J. Stokes, 
engineer-in-charge on behalf of Messrs. Mansfield, for 
all the photographs from which the engravings have 
been made. 








SCREW AND STUD DRIVER. 


WE recently received from Messrs. Carter and Wright, of 
Hexagon Ironworks, Haley Hull, Halifax, particulars of a 
useful screw and stud driver, which the firm has called the 
‘*Vulcan.’’ There are several screw and stud drivers made, 
but it will be noticed that they differ in many respects from 
the one which we now illustrate. In some cases the use of 
solid drivers has a very detrimental effect upon the threads 
of the studs, and it was with the object of overcoming this 
drawhack, and facilitating the work, that Messrs. Carter and 
Wright designed this device. The engraving is almost self 


explanatory. A sleeve or collar which is screwed internally 
to suit the stud is fitted to the driving spindle on which it 
slides. The small pin shown keeps the sleeve in position. 
Therefore when the spindle is turned in the direction of the 
screw, the end of the screwed stud comes against the spindle 
end; the latter then takes up the thrust, instead of the 
thread of the stvd doing so. When the stud has becn driven 
into position the driver is reversed, and the pin then drops 
down the slot, releasing the pressure on the stud, and enabling 
the die to be released from the stud without any trouble. 
The tools are made with either parallel or Morse taper shanks, 
and can be used either by hand or power. It is an instru- 
ment which can also be used advantageously by stud manu- 
facturers, for by securing the first screwed portion of the stud, 
the second part can then be readily threaded. It is made 
in two different sizes, the larger for dealing with studs from 
Zin. to ljin.; and the smaller from sizes ranging between 
Zin. and 3in., the intermediate bushes being interchangeable. 
We are given to understand that in practice it has been found 
that a saving of 20 to 30 per cent. has been effected in the 
time taken for screwing studs, and in the time taken for 
driving them into place the makers claim a saving of 80 per 
cent. : 
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RAILWAY MATTERS. 


Tur York City Council have decided to apply for a light 
railway order empowering them to electrify the tramways system. 


Tux Board of Trade have granted the Wakefield and 
District Light Railway Company an extension of two years’ time 
for the construction of branches from Wakefield to Ardsley and 
\lverthorpe. 

Tur Baltimore and Ohio Railroad has just issued its 
annual report. It is one of the oldest existing railways, incor- 
porated in 1827, two years after the opening of the Stockton and 
arlington Railway. 

Tur Pennsylvania Railroad has just adopted a method 
of quickening the delivery of coal and water to locomotives, A 
bridge across the line allows coal shoots and water pipes to dis- 
charge into tender, Xc. 

TurouGH the recent partial collapse of an embank- 
ment, due to a rush of water from some old colliery works, con- 
.iderable delay resulted to London and other trains on the 
Waverley to Carlisle Railway, near Harvieston. The London 
trains were sent around by Peebles and Inverleithen, and after 
many hours’ work by surfacemen a single line was reopened, 


UnperR the direction of Mr. E A. Mitchell, chief 
engineer of the Dolter Electric Traction Company, the night 
running of trial cars has commenced over the Babbacombe and 
Wellswood section of the Torquay tramways. It is anticipated 
that the new line will be ready for the Board of Trade inspection 
in a few weeks, and that it will be opened for public traffic before 
Christmas. 


Tue Board of Trade have recently confirmed the follow- 
ing Orders made by the Light Railway Commissioners :—Holm- 
field and Southowram Light Railway (Extension of Time) Order, 
1907, amending the Holmfield and Southowram Light Railway 
Orders of 1902 and of 1905; Headcorn and Maidstone Junction 
Light Railway (Amendment) Order, 1907, amending the Headcorn 
and Maidstone Junction Light Railway Order, 1906. 


CoNSIDERABLE alarm was recently created at Notting- 
ham by an accident which pr ted possibilities of danger to the 
(reat Central London to Manchester express leaving Marylebone 
at 6,20. When approaching the Victoria Station an axle of one of 
the carriages broke and the coach left the line. Fortunately, the 
train was travelling at a slow speed, and there were no personal 
casualties involved, the passengers being afterwards transferred 
from the derailed coach, which fouled the main road. Traffic was 
for over ap hour and a-half completely disorganised. 


Tue extensions of the London County Council tramways, 
which were inspected by a Board of Trade representative recently, 
were opened for the use of the public on the 13thinst. They con- 
sist of an extension of the existing line from Tooting-broadway to 
Merton-road railway bridge, where they join the London United 
tramway cars, which run to Hampton Court v/@ Wimbledon and 
Malden, The other is an extension of the line from the Defoe- 
road terminus to Tooting junction of the cars plying between 
Tooting and the Hop Exchange, where they wil] meet the South 
Metropolitan Tramway Company's cars which run to Croydon. 


Ir is probable that the electrification of the East 
London tramways along the Whitechapel and Mile End roads will 
soon be undertaken. Hitherto the great stumbling-block has been 
the Stepney Borough Council, which would on no account agree to 
the employment of the overhead trolley system of traction. Since 
then, however, the County Council has proposed putting down the 
surface-contact system. ‘The Works Committee have intimated to 
the London County Council that they have no objection to any 
system of electric traction—other than overhead—with the safety 
and stability of which the Board of Trade are themselves absolutely 
satisfied. 


SToRAGE battery cars have been placed in operation by 
the Prussian State Railways for the short runs from Mainz to 
Oppenheim, about 12-5 miles; to Ingelheim, 11 miles; and to 
Riisselheim, 7-5 miles. The cars are about 40ft. long. At each 
end of the car is a controller compartment which contains all the 
motor and brake control apparatus, and the battery, lighting, and 
signal lamp switches. Each end axle carries one motor of 25 horse- 
power. The weight of the car loaded with passengers is about 
12 tous. The storage cells have 200 ampere hours capacity, and 
weigh 121 lb. each. The entire battery weighs about 22,000 lb., 
and has a capacity of 68-5 kilowatt hours. 


Tue Philadelphia and Western Railroad, which was 
opened for service between Philadelphia and Strafford, Pa., on 
May 22nd, marks a step in the development of heavy electric trac- 
tion for high-speed transportation. The track is at present double, 
but may be quadrupled in the near future. The striking feature 
of the power-collecting system is the use of the Farnham inverted 
U-shape third rail. This conductor is of soft steel, its low propor- 
tion of carbon giving it a conductivity equal to an 800,000-circ. 
mil copper cable, while its bearing surface is equivalent to a 70 lb. 
T rail. The transmission is at 19,000 volts, three-phase. The 
power-generating equipment consists of two four-stage, 2000-kilo- 
— three-phase Curtis turbines, the current having a periodicity 
of 25, 

THERE is some idea of supplementing the tramway in 
Shanghai by a line of motor omnibuses. One of the alternative 
schemes to the tramway was to have no tramways at all, but lines 
of mutor vehicl This sch was negatived, mainly upon the 
hypothesis that the native could not be trusted to become a 
reliable chauffeur. Curiously enough, the reverse has proved to be 
the case, and no modern invention has developed more rapidly in 
Shanghai, or contributed more to the expansion of the town, than 
the motor industry. Garages and repair shops are springing up in 
all directions, and the large number of valuable motor cars and 
motor boats, all of which are most of the time solely in charge of 
the native chauffeur, would strike any newly-arrived Occidental as 
exceptional anywhere. 


An American company is constructing a single-phase 
11,000-volt locomotive for the Pennsylvania Railroad working at a 
periodicity of 15, to be capable of exerting a maximum of 
4000 horse-power. ‘lhe locomotive is to consist of two separate 
halves ; one of these has already been constructed, and has been 
subjected to some trials. On the test track, which is five miles 
long and consists of a succession of curves, a speed of 73 miles per 
hour was attained ; it is claimed that a speed of 90 miles per hour 
can easily be reached on a straight track. The maximum draw- 
bar pull exerted by this half locomotive was found to be 24,000 Ib. 
I'he complete locomotive is to be equipped with four 500 horse- 
power motors, each weighing 20,000 Ib. The normal voltage per 
commu ator is 300, and the power factor at full load is 93 per cent. 








_AN attempt at train wrecking took place last Sunday 
night on the Queenstown branch of the Great Southern and 
Western Railway. As the 1040 train leaving Queenstown for 
Cork on Sunday night reached Little Island Station, it was dis- 
covered that a long, heavy iron casting had been placed length- 
wise along the line. The train was going at a great speed, and 
the casting was broken, but none of the carriages were derailed. 
Later, the engine which conveyed the 10 30 train to Queenstown 
bore towards the junction, but, acting on a danger warning given 
at a signal box, the engine driver slowed down. As he did so he 
found several iron plates placed across the track on the up line at 
one position, and a little further on he saw a wheelbarrow also 
placed on the line, and a large bag of iron bolts on the top of it. 


NOTES AND MEMORANDA. 


A pramonp drill bore-hole 6700ft. deep was put down in 
Upper Silesia in 1900. Another deep hole was put down onthe Rand 
South Africa, in 1905, the depth being 6304ft. 


THe minting of nickel coins in the Republic of 
Colombia has been ordered. The new coins will be 25 per cent. 
nickel and 75 per cent. copper, and will take the place of one, two 
and five peso paper bills, 


THE officer administering the Government of the Gold 
Coast reports that the output of gold from the Colony, including 
Ashanti, during the month of September amounted to 25,262 
ounces, valued at £97,884, and concentrates £3500 sterling. 





In 1858 the mines of Saxony gave occupation to 11,464 
persons, while in 1900 only 2806 persons were employed. Inability 
to compete with foreign enterprises, which are highly organised 
and backed by large capital, has steadily forced the closing of the 
less productive mines. 


Ir is stated that so much had been learnt by the flight 
of ‘‘Nulli Secundus” to London that this trip will have been 
the last the airship will make, and that a new ship with 
considerable alterations, based on the experiences of the flight, 
will be immediately put in hand. 


THE running of a 45-ton heat of vanadium steel for the 
crank shafts to be used in the making of Ford automobiles, says 
the American Machinist, is a very substantial evidence of the way 
in which this alloy steel is being received, as well as the amount 
of steel used in crank shafts by one builder of motors. 


THE imports’ of foreign iron ore into Belgium during 
the eight months ending with August last reached a total of 
2,422,256 tons, as compared with only 2,375,056 tons in the first 
seven months of last year. During the same period the shipments 
. iron ore from Belgium increased from 316,533 tons to 358,691 

ns. 


Ira layer of plaster is spread over a smooth glass 
plate, allowed to set, and then warmed to over 100 deg. Cent., the 
plaster detaches itself from the glass, and as the heating is con- 
tinued slides over the plate with the greatest ease, the coefficient 
of friction apparently=- becoming nil. On cooling, the friction 
between the plaster and glass reappears. Similar effects are 
obtained with a brass plate. 


AccorDING to the Engineering News, comparative 
tests are to be made by the United States navy upon three fast 
“scout” cruisers—one equipped with reciprocating engines, one 
with Parsuns turbines, and one with Curtis turbines. In the order 
mentioned, the vessels are the Birmingham, the Chester, and the 
Salem. The three ships are of the same design and have similar 
boiler outfits, each rated at 16,000 horse-power. 


AccorpinG to the Engineering and Mining. Journal, 
experience has shown that the best method of handling tunnel 
muck is to place steel sheets on the bottom, close to the face, before 
the shots are fired. Extend these sheets back far enough -to 
receive all broken rock and keep enough muck at the face to 
weight them down properly. These sheets form a smooth floor 
from which the muck can be shovelled, but unless they are 
weighted down, heavy shots may lift them and mix them with the 
muck, and thus increase the labour of loading. 


Ir is reported that Professor Branly has devised a 
system for operating mechanical devices from a distant point, 
consisting of a wave-producer at the sending station, and at the 
receiving end a coherer and relay, a-distributing device for 
operating the different apparatus under control, and an indicator 
or checking device which automatically sends signals to the 
operator. By means of this system it is possible to start a steam 
engine, start or stop a train, steer airships, submarine boats and 
torpedoes, from a distant station simply by operating a key. 


A CONSIDERATION not generally taken notice of by the 
prospective user of the diamond drill, says the Engineering and 
Mining Journal, is the fact that when two carat stones become 
less than three-fourth carat in size, they are no longer available 
for setting stones, except as clearance stones in the side of the 
bit or core. barrel, and if not so used can only be sold as chips at a 
small percentage of the original price per carat. This makes the 
original cost of the stones per carat very much more than the 
market price of the stones, as only 1} carats of each stone is 
available as a cutting member. 


THe Electrical World describes a new form of 
selenium cell of especially robust construction which has recently 
been patented. The central support of the selenium is a fused 
quartz tube covered with a thin film of aluminium, upon which 
the selenium is coated. The selenium is first heated to a high 
temperature, so that it is softened to a putty-like consistency. 
While it is in this plastic condition the tube is rolled between two 
plates of polished glass under moderate pressure, so that the sele- 
nium becomes uniform in density and thickness. Upon the outer 
surface of the selenium there is placed a thin transparent film of 
aluininium, The completed cell is sealed in a quartz tube similar 
in general form to an electric incandescent lamp. 


EXPERIMENTS recently made.at the National Physical 
Laboratory bring out a new and valuable fact—namely, that 
pressure is not the same on large surfaces as on small experimental 
models. If, for example, a given wind velocity is brought to bear 
on a square foot of surface it will be 18 per cent. less per square 
foot than if it were directed on 10C square feet of surface. It was 
demonstrated, too, that this relation is constant for flat forms, 
however complicated. A builder or engineer who knows that a 
structure may be exposed to a wind of eighty miles per hour and 
that the pressure per square foot as determined by model is, say, 
x pounds, should allow for his larger construction 20 per cent. 
extra. The reason for this seems to be the more thoroughly 
reduced pressure on the lee side of a larger area. 


Moror operated valve equipments are being used in 
the waterworks at Cincinnati, Ohio, and are described in a recent 
issue of the Engineering News. Each valve set consists of the valve 
proper, a motor, an automatic limit switch and a switchboard 
panel. The limit switch is so designed that when the valve is at 
either end of its motion the motor can be operated only in the proper 
direction. Thus, if the valve be open and it is desired to close it, 
the double-throw switch on the panel is thrown over and the motor 
started. When the valve closes, the limit switch automatically 
opens the circuit and stops the motor. The motor can then be 
started only in the opposite direction. This is done by throwing 
over the double-throw switch and restarting the motor. Whén the 
valve opens fully the limit switch again opens the circuit for that 
direction of motion, 


OBSERVATIONS have recently been made on the rate of 
cooling of the interior of a basic converter which may give some 
idea of the radiation losses during the Bessemer blow. It was 
found the temperature of the lining at the hottest visible point 
was as follows:—On stopping the blast, 1550 deg. Cent.; one 
minute later, 1450 deg. Cent.; converter empty, 1350 deg. Cent.; 
five minutes after emptying, 1250 deg. Cent.; ten minutes after 
emptying, 1200 deg. Cent.; twenty minutes after emptying, 1150- 
deg. Cent.; thirty-five minutes after emptying, 1100 deg. Cent. 
The observations would have been much more serviceable if the 
temperatures of the outside shell had also been found, the tem- 
perature and velocity of the surrounding air, the approximate 
weightand constitution of the converter, so as to allow of calculating 





On the down line, also, there were a number of iron plates, 





the actual heat units lost by the cooling. 





MISCELLANEA. 


THE Government of Formosa are organising an irrigation 
bureau, and have sent an engineer to study the methods of the 
United States Reclamation Service. 


New naphtha springs and a large naphtha lake have 
been discovered about eight miles from Nabilskaya Bay, in the 
Russian portion of the island of Saghalien. 


Ir is reported that a Bill to give a bonus to the iron 
industry in Australia will be introduced by the Ministry during the 
present session of the Commonwealth Parliament. 


On Tuesday last the patternmakers in Belfast notified 
their employers that they have decided to strike on Saturday un- 
less the demand for an increase of 1s. a week is granted. 


A THIRD attempt to tow an oil barge across the Atlantic 
is being made. The trip is to determine whether towing barges 
in the Transatlantic trade is profitable. The cargo is 4,000,000 
gallons of refined petroleum in bulk. 

Accorp1nG to the Zeitschrift fiir Schwachstromtechnik, 
direct cable communication between Berlin and Copenhagen has 
been established, the newly laid cable between Fehmarn and Den- 
mark having been successfully tested on the 9th inst. 


TxeE Stepney Borough Council have decided to apply 
to the London County Council for sanction to borrow £57,000 
with which to undertake an extension of the electricity works, a 
step necessitated by the increased demand for current. . 


It is stated thatthe Italian Council of Ministers has 
approved of the demand made by the Minister of Marine for the 
sum of £8,000,000, which is to be spent in building four armoured 
battleships, two of which will be built in Italian private ship- 
building yards, 


THE towage of the White Star liner Suevic’s bow from 
Belfast to Southampton was begun last Saturday. The sight 
was a very strange one as the flotilla proceeded down Belfast Lough. 
She was drawing only 6ft. forward and 28ft. aft. The Suevic’s 
bow is fully equipped, and carries a large quantity of machinery. 


Fioatine coaling depéts have proved so satisfactory 
that the Admiralty have decided to build more of them. The 
largest now in use has a capacity of 12,000 tons. A new one with 
a capacity of 20,000 tons is to be constructed and moored in 
such a position that two battleships at a time can fill their bunkers 
at it. 


THe Western Electric Company is building flooded 
coal pits at its works at Hawthorns, [Il]. The excavation is 320ft. 
by 75ft. and 12ft. deep, built-of concrete, and divided into twelve 
pits. The coal is dropped directly from cars which pass over the 
pits, and the fuel is removed when desired by means of a steam 
shovel. 


THE ceremony of turning on the water from Marklands 
reservoir, from which Horwich will now have its own supply of 
water, was performed on Saturday last. The reservoir is on the 
slope of Rivington Pike, and has an area of five acres and a 
capacity of 30,000,000 gallons. All the work has been carried out 
under the estimated cost of £35,000. 


A New vehicle and a new name have now reached New 
York, in the’‘‘ Taxicab.” These cabs, of the Darracq make, have 
14 horse-power four-cylinder motors, and a transmission gear giving 
three forward speeds and one reverse. It is expected to have six 
hundred cabs in service by next spring. The charges will be 30c. 
for the first-half-mile-and -10c. for each-additional-quarter-mile. 


It is reported that a serious “ creep” has occurred in 
some ‘old workings under the residential quarter of Newcastle, 
New South Wales. All the buildings, covering an area of about 
fifteen acres, were affected, many seriously. There were no 
casualties. The damage is estimated at £100,000. It is feared 
that the ‘‘ creep ”’ may extend to the business centre of the town, 


On Tuesday last, at the Great Central Railway Com- 
pany’s gashouse, Ardwick, Manchester, some workmen were filling 
one of the travelling gasometers when the tank burst and an 
explosion ensued. One man was injured, and several persons had 
narrow escapes. Considerable damage was done to the gashouse, 
and the concussion caused by the explosion wrecked the windows 
of many shops and private houses. 


AccorDINnG to a United States Consular report, copper 
mining will soon be added to the industries of Jamaica. The 
deposits which it is proposed to work are situated principally in 
the parish of Clarendon, and the ore carries gold and silver. Two 
thousand acres of land have been acquired by mining interests, 
and-shafts.have been sunk. Sample lots of the ore have been 
shipped to the United States and refined there. 


-AccorDING to a contemporary, a young American 
électrician has been arrested and charged with selling a device which 
makes the meters of the New York Edison Electric Light Company 
run backwards. , The device was guaranteed to reduce the electric 
light bills 50 per cent. It consists of a large electro-magnet, which 
is placed over the case of the meter so that the north pole of the 
meter’s motor’will be under the south pole of the electro-magnet, 
and likewise with the south pole of the meter’s motor. The strength 
of the electro-magnet can be set either to retard the motion of the 
meter or to reverse its direction. 


A LARGE water power scheme is projected on the 
Des Moines Rapids, at Keokuk, Ia. The dam to be erected will, it 
is said, be next in size to the Assan dam in Ezypt, and the power 
developed second only to the largest plant at Niagara, the esti- 
mated output being 100,000 horse-power. The plant is expected 
to cost from £1,400,000 to £1,800,000, and the work is to be com- 
pleted within two years. As there will be only one dam and lock 
in the river instead of three, as at present, the Government will 
save £8000 a year in transportation expenses. The dam will be 
6000ft. long, and of stone, reinforced by steel. The power-house 
will be of pressed brick and steel, and will be 1863ft. long. 


As the Grimsby fishery fleet were leaving the dock for 
sea on Saturday last, the trawler Cassiopeia, her whistle sound- 
ing loudly, steamed at full speed across the bows of the other 
vessels, Continuing her course, the vessel crashed with tremen- 
dous force into the pier at the north exit. She rebounded, but 
only to crash again into the pier, which was ultimately cut 
cleanin two. It appears that the steam stop valve of the 
vessel had suddenly become out of order, and as the engines 
could not be stopped or reversed the skipper had the vessel 
steered straight for the pier as the safest plan. The damage 
to the pier is roughly estimated at from £400 to £500, and the 
trawler, strangely enough, escaped with very little injury. 


AccorDING to the Naval and Military Record, the 
work of dealing with the defects in the engine and boiler-rooms of 
the cruiser Gibraltar, at’ Devonport Dockyard, has now been 
practically completed, but a considerable amount of work remains 
to be done in the department of the constructive manager. 
Several of the divisional steel bulkheads and flats are so oxidised 
that in places the plates will have to be renewed, and the whole of 
them ‘‘nobbled.” Three gangs of shipwrights, with drillers and 
labourers, are now employed on the work. A party of caulkers is 
also engaged on the decks and other woodwork. It is expected 
that this will be the last refit the ship will have, and that after 
serving her next commission she will be relegated to the list of 





‘obsolete ships, 
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A SYPHON IN UPPER EGYPT 


(For description see page 414) 




















Fig. 4—-MATERIAL FOR PIPES AS UNLOADED FROM RAILWAY Fig. 5—-PROGRESS OF WORK—MAY 12th 








Fig. B—STAUNCHING SPRINGS—MAY 23rd ig. 7-METHOD OF ERECTING PIPES 








Fig. 8—-END-ON VIEW—MAY 23rd Fig. 9-GENERAL VIEW—MAY 23rd 























Fig. 10—END-ON VIEW—JUNE 6th Fig. 11—GENERAL VIEW—JUNE 6th 
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REPLIES. 


T. B.—The description of the works you mention appeared in our issue 
my May 4th, 1996, 

R.— ‘La Locometive Actuelle,” by M. Maurice Demoulin, is published 
r' Ch. Béranger, of Paris. 

loxoraxnt Am«tTeuR.—We have little doubt that when the inventor has 
pefected bis engine he will invite u- to give a description of it. 

Q. The publi ations of the Engineering Standards (Committee may be 
obtained at the offices of the Committee, 28, Victoria street, West- 
minster. 

STUDENT. —You might try Barber's ‘‘Management of Small Engineering 
Works,” published by the Technical Publishing Company, of Man- 
chester, price 7s. 6d. 

C. W. (Nelson).—Certainly ; the more steam condensed the more heat 
given out. If you could reduce all the steam to water you would get 
all the heat out of it. 

P. R.—The City and South London Railway was the first tube railway 
to be started. The first two sections embracing the line between the 
Monument and Stockwell were opened in December, 18° 

8. O.—The Farfadet foundered in 19€5 owing to loss of beayaney, by 
reason of water coming in through the open hatch of the conning 
tower. She buried herself in sticky mud, and it was impossible to 
rescue her crew, who perished to the number of fourteen. 

A. M.—We do not think that the arrangement you propose would work 
well, A face of either leather or india-rubber would give trouble. The 
driven pulley should be properly built up of a number of discs of 
leather, paper, or some cther frictional material pressed tightly 
together. It is unnecessary to cover the wheel as well. Why not use 
a belt? Even ashort one would probably give better results than a 
frictioa drive. 


INQUIRIES. 


NIB AND WIRE NAIL MACHINERY. 
Sir,—Can any of your readers tell me the names and addretses of 
manufacturers of hand machines for making nibs, pens, wire nail«, &c.? 
October 23rd. P. D. M. 








MEETINGS NEXT WEEK. 





Tue EnGineERING Society, East Lonpon CoL_itrce.—October 30th, at 
8p.m., at the College. Lecture, ‘“‘ Locomotion through the Air,” by 
A. P. Thurston. B.sc 

Tue INsTITUTION oF MECHANICAL ENGINEERS.—Friday, November Ist 
at&p.m. Extra meeting. |! iscussion will be resumed by Captain H. 
Riall Sankey on Professor Bertram Hopkinsen's paper on “The Indicated 
Power and Mechanical Eticiency of tue Gas Engine.” 

Tue Farapay Socrety.—Tuesday, Octoher 29th, at 8 p.m., in the 
Library of the Institution of Electrical Engineers, 92, Victoria-street, 
S.W. Ordinary meetivg. Papers: ‘Ou the Electrolys s of Salt Sulutiuns 
in Liquefied Sulphur Dioxide at Low Temperature,” by Bertram D. 
Steele, DSc. ‘‘ Note on the Action of Aluminium Powder on Bilica and 
Boric Anhydride,” by Frank E. Westoa, B.Sc., and H. Russell Eltis, B.Sc. 
‘Reduction cf Metallic Oxides by Means of Calcium Hydride,” by F. 
Mollwo Perkin, Ph.D., and Lionel] Pratt. Mr N. T. M. Wilsmore, M.Sc., 
will exhibit a Series Parallel Lamp Resistance useful for Electrochemical 
Work. 








DEATHS. 

On the 17th inst., in Natal, Jonn Epwarp ALLNaTT, Engineer- 
Lieutenant R.N., of Sindlesham, Wokingham, Berks, aged 26 years. 

On the 19th October, at Spencer LW te Wandsworth-rommon, ARTHUR 
Grravp Brownine, A. Inst. C.E., F.S.A., Deputy-Governor of the French 
Hospital, and Past President of the "Huguenot Society of London, 
aged 72. 
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London County Council Tramways. 


In a report of its Highways Committee to 
the London County Council, which was under 
consideration on Tuesday last, are set out the 
results of working the Council’s tramway lines 
during the year ended March 31st, 1907. The 
total length of line in operation at the end of 
March last was just over 116 miles. The work 
of conversion of the horse lines in the north 
of London for electric traction was carried on 
through the year, so that it is not possible to give 
any exact figures as to the relative lengths of line 

worked on either system, All that it is possible to 
do is to say that, whereas on the 13th October, 
1906, about 40 miles were worked electrically 
and 66 miles with horses, on the 13th of this 
month the electric lines totalled over 61 miles and 
the horse lines rather more than 54:23. It would 
therefore probably be approximately correct to say 
that as an average about half the total length was 
worked in one way during the year under review, 
and half the other way. On this assumption it is 
interesting to compare the number of passengers 
carried and the number of car miles run. We find 
that whereas on the electric lines 183,062,063 
persons. were carried, the horse lines only accom- 
modated 131,165,027, and that the car miles run 
were 16,267,579, and 13,862,718 respectively. Of 
course, a not inconsiderable amount of the difference 
in the numbers carried is to be put down to the fact 
that the electric cars are larger than the horse cars, 
but it must not be forgotten that heavy losses 
were sustained during the reconstruction of the 





horse lines for electric traction. These losses have 
evidently been debited against the horse cars. Not 
only were some of the routes entirely closed for 
certain periods, but sections of other routes had to 
be closed, thus disorganising the whole traffic on 
important through routes. These facts militate 
against any impartial judgment being formed as to 
the exact position of the Council's tramways 
financially, but even in the present unsettled state 
of affairs the indications all go to show that the 
electric cars are being worked with much greater 
efficiency and economy than is the case with the 
horse cars, and that when all the lines are electric- 
ally operated there should be a very fair surplus 
balance on a year’s running when all charges are 
paid. 

At the present time, however, this state of affairs 
is very far from being realised. The total receipts 
from the electric lines were £829,258 10s. 5d., and 
the working expenses £478,418 11s., which leaves a 
balance on the right side of £350,839 19s. 5d. On 
the other hand, the horse trams brought in a gross 
total of £585,345 7s, 9d., while the working expenses _ 
were £596,697 15s. 4d. This left a deficiency of 
£11,352 7s. 7d., so that the net. total surplus after 
paying working charges was £339,487 11s. 10d. 
From this has to be subtracted interest on loans, 
£171,501 12s. 5d., and sinking fund, £153,154 17s. 9d., 
or a total of £324,656 10s. 2d., while other 
items bring the amount to £329,813 16s. 10d. 
Thus there is finally left a net balance of 
£9673 15s. From the previous year an amount of 
£31,249 6s. 11d. was brought forward, and these 
two items added together represent an amount of 
£40,923 1s. 1ld. Out of this sum £35,000 has 
been transferred to the renewals reserve fund, and 
the balance of £5923 1s. 11d. carried forward to 
the accounts for the coming year. Several features 
stand out when an examination of these figures is 
made. The first, of course. is that the horse- 
traction portion of the undertaking was actually 
carried on at a loss. The explanation given is pro- 
bably adequate, and as more and more lines are 
converted for electric traction the loss will no doubt 
disappear and give place to a surplus. Another 
noticeable fact is that the cost per car mile of the 
electric trams works out at 7:06d., and this is 
nearly 1d. less than in the year 1905-6, when it was 
8:04d. The cost of horse traction, it may be added 
in parenthesis, worked out at 10°33d. a car mile. 
Regarding the cost of the electric traction, it may 
be mentioned that the total number of units 
generated at the Greenwich station, between its 
opening on the 26th May, 1906, and the 31st March, 
1907, was 25,009,345, and that the cost per unit, 
including interest and sinking fund charges, worked 
out at -676d. This figure is likely to be reduced 
considerably, owing, first to the larger demand as 
more trams are brought into operation; and, 
secondly, by reason of the staff and plant getting 
more into working order. A reduction in the cost 
of current would have an appreciable effect on the 
tramway accounts, as will be realised when it is 
pointed out that 25 million units at -676d. repre- 
sents a sum of over £70,000. 

By far the most important point to notice, how- 
ever, is the amount which has been set aside for 
renewals. It may be said in this connection that 
at the beginning of the working year the renewal 
fund stood at £103,683 14s. 7d. The addition of 
the £35,000 above mentioned, plus dividends and 
interest on the amount invested, has brought it up 
to £141,855 1s. 3d., for: it was not drawn upon 
during the year. The £35,000, however, at 1d. per 
car mile—which is the amount which the Councii’s 
experts have stated should be set aside for the pur- 
poses of renewals—only represents a car mileage of 
8,400,000, whereas a total of 30,130,297 car miles 
was actually run. Had the proper allowance been 
made, the sum reserved should have been, therefore, 
£125,543—over £90,500 more than was actually set 
by. ‘This is a very serious point, and we have had 
occasion to refer to it more than once in years 
gone by. In spite of the time the trams have been 
in operation, the accumulated reserve only amounts 
tosome £16,312 more than should be put by inone year 
at the rate of working experienced in 1906-1907. It 
is only fair to say, however, that on the working of the 
southern tramways during the year there was a net 
surplus of £93,259, after paying interest and sinking 
fund charg s. This would have been sufficient to 
set aside £63,470 for renewals, on the basis of 1d. 
per car mile, and to leave a balance to carry forward 
of £29,789. It is the very costly working of the 
horse tramways, and the lcsses due to reconstruc- 
tion, that prevented the setting aside of an adequate 
amount for renewals during the year. As the re- 
maining lines gradually become converted, and the 
cost of producing the electric current reduced, it 
certainly appears as though, in time, not only may 
proper provision be made for replacing the worn- 
out plant, but that actually a reasonable surplus 
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may remain to go to lessen the rates. When this 
much-to-be-wished-for time may come, it is impos- 
sible under present circumstances to foretell. 


The Factor of Safety. 


THe factor of safety represents the difference 
between theory and practice. Those who favour 
the former will reduce it to the lowest limit; those 
who favour the latter keep it high. It is unpopular 
because it is a confession of ignorance. It is costly 
because it involves the use of material by calcula- 
tion unnecessary ; and in bridges and structures of 
the kind the additional weight which it introduces 
adds to the troubles of the designer. For some 
weeks past the fall of the Quebec Bridge has flooded 
the American technical Press with letters and 
editorial articles, all tending the same way, all 
going to show that the fundamental mistake com- 
mitted by those responsible for the design of the 
bridge lay not in the design, but in the minimising 
of the factor of safety. Thus one set of calculations 
shows that with a factor of sefety of four to one the 
allowable stress on the down boom was 9500 lb. 
per square inch, while the actual stress was 
23,500 lb., or 10-5 tons per square inch. The factor 
of safety was little more than 2, and this, be it 
remembered, for the static load alone. 

The necessity for a high factor of safety in steel 
structures such as the Quebec Bridge arises mainly 
from the fact that all our information concerning 
the strength of materials has been obtained, with a 
very few exceptions, under conditions which do not 
occur in practice. We put into the testing machine 
a bar of steel 6in. wide and lin. thick ; we break it 
by a direct pull, and we find that it requires 
180 tons to fracture it. . We call it 30-ton steel. 
But no engineer of experience and prudence would 
take it for granted that of fifty lattice tension bars 
6in. by lin. in a bridge not one would break until 
the load reached 180 tons. We need not complicate 
the issues by bringing in the modulus of elasticity. 
He would at the most trust these bars to carry 
30 tons each; simply because be reasons that a 
greater load would not be safe, and that reasoning 
is based, not on the circumstance that some bridge 
has fallen down, but because his common sense and 
experience tell him that the conditions of stress— 
or, it may be, strain—existing in a bridge cannot 
be reproduced in the laboratory or with a testing 
machine. It has been well said by a very eminent 
authority on bridge engineering, that the quality of 
the materials which an engineer uses are of no 
importance so long as he uses enough of them. All 
that improvement in quality can give us is reduction 
in material. It is most unsafe to assume that it 
can in any way affect the factor of safety in 
matters that concern the general public. It is, of 
course impossible, under certain conditions, to give 
a high factor of safety. Take, for example, the 
making of torpedo boats. But in so far as bridges 
or roofs are concerned, if we use a 30-ton steel 
the maximum load per square inch should not 
exceed 7°5 tons, and 40 tons steel 10 tons. Pru- 
dence will reduce both loads. The Board of Trade 
6 tons per inch has, at all events, given us bridges 
which do not fall down. 

There are, as we have said above, two motives 
which operate to reduce the factor of safety. One 
is that it augments cost; another that it is a con- 
fession of ignorance. We calculate with the 
utmost care,and quantities of mathematical formule, 
what the stresses will be in every member and detail 
of a great bridge, and we know all the time that 
these calculations are so untrustworthy that the 
only purpose they serve is to guide us in fixing the 
loads, which a factor of safety of four, five, or six to 
oue will render permissible; but ignorance of this 
kind is not reprehensible, because knowledge is un- 
attainable. It is nothing more than a confession 
of human weakness. If the designer be blessed 
with a sense of esthetic fitness, the factor of safety 
may stand in his way and prevent him from 
endowing his bridge with those delightful curves 
and dainty tracery which will make it a joy for 
ever. The Forth Bridge has been severely criticised 
because it is not beautiful in this sense. Mr. 
Theodore Cooper is a great authority on bridge 
construction in the United States. In June, 1891, 
addressing the Uingineering Society of West 
Pennsylvania, he is reported to have said :—‘ You 
all know about the Firth of Forth Bridge, the 
clumsiest structure ever designed by man, the most 
awkward piece of engineering, in my opinion, that 
was ever constructed, from the American point of 
view. An American would have taken that bridge 
with the amount of money that was appropriated, 
and would have turned back 50 per cent. to the 
owners, instead of collecting when the bridge was 
done, nearly 40 per cent. in excess of the estimate.” 
The Quebee Bridge has, perhaps, induced him to 
change his opinion. 





After all, nothing succeeds like success, and those 
who design and construct bridges should take no 
chances. Their first object is to make a bridge 
which will stand and do its work, and out of which 
they will obtain reputation and money. If the 
work cannot be done for the sum available, then 
prudent men will leave it alone. A high factor of 
safety is indubitably costly. But it is in all cases 
worth the price. 


The Motor Omnibus. 


THE congratulations which were showered upon 
the shareholders directly, and upon the public 
indirectly, by the chairmen of some of the motor 
omnibus companies in this country two or three 
years ago form a marked contrast to the situation 
of practically all such undertakings at the present 
time. The proprietors were informed in flattering 
terms of the large earning capacity of the vehicles, 
and of the success which had attended the endea- 
vours to place orders for the delivery of chassis, if 
not of complete omnibuses, particularly with foreign 
makers on the European Continent. As a general 
rule, mutual satisfaction prevails between makers 
and users when contracts are concluded, but from 
the statements made in the early days of motor 
omnibus traftic it seemed as if the gratifica- 
tion was all manifested on the side of the 
omnibus companies. It appeared, in fact, as 
one company after another was formed, as if 
a state of malicious joy existed when one 
undertaking was able to announce that it had given 
out orders which conferred upon it the exclusive 
right to the output of the works of one or more 
makers, that the contracts would occupy the 
builders for a long time forward, and that the par- 
ticular sources of supply coneerned would conse- 
quently not be accessible to rivals or prospective 
competitors in the self-propelled vehicle depart- 
ment for passenger service along the common roads 
until the entire transaction had been completed. 
Eagerness to secure delivery from foreign makers 
developed almost into a race as to which particular 
traffic company should become rich first, and which 
should meet the requirements of the public within 
the earliest possible period. But in the hasty 
attempt to wrest the passenger traffic from the 
old horse omnibus companies—if such was the real 
intention of some of the motor omnibus promoters— 
the new companies failed to make certain that they 
were obtaining from abroad any types of self-propelled 
vehicles which had withstood the test of practical 
experience in the countries of origin. It was 
apparently assumed, because racing and pleasure 
motor cars had been perfected at that time toa 
greater extent in France and Germany than in the 
United Kingdom, that a similar stage had been 
reached regarding motor omnibuses in the former 
countries; but this was far from being the case, 
and if it is possible for companies to express con- 
trition, some of them must now berather sorry that 
they committed themselves so largely to the use 
of foreign-built chassis, particularly of German 
make, on the introduction of this method of loco- 
motion a few years ago. 

The reference to foreign motor omibuses may be 
illustrated by the information placed before the con- 
ference of the Association of German Tramway and 
Light Railway Administrations held last month at 
Mannheim. It was stated on that occasion that the 
makers of self-propelled vehicles in Germany have 
more particularly devoted themselves to the con- 
struction of racing and pleasure cars than to the 
production -of similarly trustworthy motor omni- 
buses. As many of the chassis imported into the 
United Kingdom were procured from that country, 
the inference may be drawn from the conference 
statement that the German makers did a remark- 
ably good stroke of business when they met the 
eager representatives of the British motor omnibus 
companies an¢ undertook to furnish the latter with 
the vehicles in their then state of inefficiency. The 
apparent reluctancy, as it would seem, with which 
the Germans consented to engage their output, had 
a stimulating effect upon the intending purchasers, 
who thought it desirable to obtain an option on 
further deliveries, in order to keep competi- 
tors at a distance. But what does the Chief 
Commissioner of London Police say with regard 
to many of the vehicles during the year 1906? 
In the course of his report it is stated that a 
good number of motor omnibuses, chiefly of 
foreign make, which in running developed serious 
mechanical defects, have been stopped, and they 
will not again be permitted to ply as public service 
velricles until they are satisfactorily altered, and 
comply, in all respects, with existing requirements. 
It is important to note the observation that these 
particular vehicles were chiefly of foreign make. 
If, then, the omnibuses were unsatisfactory for 
London traffic, what would he the condition of 





those made in Germany for use in that country» 
No less than seventeen omnibus undertakings 
according to papers presented at the Mannheim 
conference, have discontinued business owing to 
their being unprofitable, and also on account of the 
irregularity of the services due to frequent inter. 
ruptions in working. Not only so, but the cost of 
working has been found to be high and the 
depreciation to be considerable, although the 
interested parties refrain from giving trustworthy 
information on these points. At the same time it 
is necessary to recognise that motor omnibuseg 
have not been developed for passenger services to 
anything like the same extent in Germany as in 
England, whilst makers have been busily ocew»ied 
in meeting the demand experienced from forsign 
customers, and thus gaining experience from the 
practical working of the vehicles in other countries, 

If the promoters of the earlier motor omnibus 
companies had not been so anxious to place oilers 
for foreign vehicles there would not be such a large 
number lying idle at the present time, or waiting 
to be thrown upon the scrap heap. But an object 
was in view, and as that has been achieved, it has 
prepared the way for the gradual introduction of 
self-propelled vehicles of British construction. 
How many foreign-equipped omnibuses are useless 
at the present time it would be impossible to say, 
During the five years ended with 1906 the number 
of owners’ licences issued by the Commissioner of 
Police for the Metropolis for motor omnibuses 
amounted to 1097. As 783 of this total were 
granted in 1906, it will be seen that 314 vehicles 
have disappeared from the London streets in the 
period of five years, although the total number 
licensed in 1902, 1903, and 1904 did not reach one- 
fourth of those which have been removed from 
service in the quinquennial term. Apart from the 
withdrawal of motor omnibuses for various reasons, 
an enormous number of such vehicles were rejected 
by the police authorities in 1906 because of their 
failure to come upto the standard as to quiet 
running, whilst many motor cabs failed to satisfy 
the stipulations as to turning capacity. The strict 
conditions insisted upon by the police authorities 
with regard to noise and vibration have resulted ina 
marked improvement in the vehicles which have 
been licensed, and there are hopes that this 
situation of affairs will continue, and eventually 
be of advantage to makers, the companies, and the 
public in general. 


at 


The French Naval Armament. 


THE programme of naval construction for 1909 
now under consideration by the Conseil Supérieur 
de la Marine promises to be an unusually important 
one. In view of the limited expenditure upon new 
vessels in the coming year, it was anticipated that 
the Minister of the Marine, by restricting his 
efforts to the six battleships of 18,350 tons now 
being built under last year’s programme, was pre- 
paring for a much bigger development in the early 
future. The necessity for clearing off arrears and 
carrying out reforms in the arsenals and shipyards 
appeared sufficient to justify the small number of 
units which is to be put on the stocks during 190s, 
but a still more imp»rtant factor in determining the 
Minister to postpone the final preparation of his 
programme is the uncertainty that has existed 
concerning the armament that should be carried on 
future battleships. While submarines, submersibles, 
and torpedo boats will continue to form an important 
part of the French navy, it is obvious that so far as 
heavy units are concerned the Conseil Supérieur de 
la Marine intends to follow the lead of other nations 
by equipping the fleet with as many powerful 
battleships as possible. It is doubtful whether 
many, if any, armoured cruisers will be included 
in the list of constructions for 1909, which seems 
likely to be almost entirely comprised of battleships 
of 20,000 to 21,000 tons. Fitted with turbine 
machinery, they are expected to have a speed of 
20 knots. Before deciding upon the dimensions to 
be given to these new heavy units, the Conseil 
Supérieur de la Marine is now holding frequent 
sittings with a view to discussing the armament 
that will be carried. It appears that the Conseil 
has five proposals under consideration. The 
first is to equip the future battleship with 12 
guns of 305 mm. bore; the second, to increase 
the number of these guns to 14; the third, 
to employ 16 guns of 274 mm. bore; the fourth, 
to have 20 guns of 240 mm. bore; and the fifth 
to adopt a compromise with 8 guns of 305 mm. 
and 8 of 240 mm. bore. There is apparently 
a strong feeling in favour of the third of these pro- 
posals—that is to say, adopting a numerous arma- 
ment of 274mm. guns—because it is argued that 
this type of ordnance is capable of proving very 
effective at a distance of 7000 m., which is regarded 
as the extreme fighting range. It is claimed that 
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at a distance of 7000 m. the gun of 274mm. bore 
will pierce armour 330 mm. thick under an incidence 
of 20 degrees. The advantage of having sixteen 

uns of the same calibre is that a greater quantity 
of shells can be carried than would be the case if 
there were 305mm, guns on board, while the 
number would permit of a concentrated firing which 
might prove very deadly at the maximum fighting 
range. All this depends, however, upon whether 
the future developments in the protection of battle- 
ships will not nullify the effect of shells from 274 mm. 
suns at the extreme fighting range. As it is ex- 
pected that the Conseil Supérieur de la Marine will 
very shortly come to a final decision upon this 
question of armament, it will be interesting to see 
whether it has more faith in the guns or in defensive 
armour. Whatever solution is come to, it is now 
an article of faith in naval artillery circles that the 
gun calibre on battleships should*be as uniform as 
possible, wherefore there is a tendency to suppress 
guns of medium calibre and employ little or nothing 
between the heavy ordnance and the light quick- 
firing guns for resisting torpedo attacks. 
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Steam Boilers and Supplementary Appliances : a Practical 
Treatise on their Construction, Equipment, and Working. 
By Wint1am H. Fowrer, M. Inst.C.E., M. Inst. Mech. 
Engineers, &c. The Scientific Publishing Company, 
Manchester. 1907. 

So many treatises have been written on steam boilers 
that it may easily be taken for granted that to write and 
publish yet another is but waste of time and money. 
But Mr. Fowler did much to prove that such an 
assumption was wrong when he wrote this book. In 
one sense it is not a treatise on steam boilers at all. It 
is a condensed mass of information specially intended to 
meet the everyday needs of the steam user, the boiler 
inspector, or the works manager. There are no formule 
or equations worth mentioning. There are no tables, or 
curves, or theories. There are 619 large octavo pages of 
letterpress, a most copious index, and nearly 600 illustra- 
tions, for the most part very good. If anyone wants 
suddenly to get information, general or detailed, about 
some particular- boiler, or boiler fitting, or method of 
working, he will almost certainly find it in this book ; and 
he will find a good deal also that probably he cannot 
find at least without a good dea] of trouble elsewhere. 

The author was at one time assistant-engineer to the 
Manchester Steam Users’ Association. Now no man 
ought to know more about the practice of steam making 
than the inspectors of boiler insurance companies. They 
can place their fingers on weak spots not only in boiler 
design and workmanship but in management. They have 
opportunities which are not afforded to boilermakers, or, 
indeed, to any other class of men except, perhaps, marine 
and railway engineers, who are themselves inspectors in 
large degree. Little bits of what we may term special 
knowledge, or, to use a more expressi~e word, “ know- 
ings,” are to be found all over the boxk. Take, for in- 
stance, the passage on softening water, which we are 
about to quote. Nothing is more common than the argu- 
ment that the man who does not us? a softening appa- 
ratus is a fool. We might gather, indeed, that such an 
apparatus costs little or nothing ; all that is needed is to 
pump feed-water straight through it, and there will be no 
more boiler troubles. 

The two principal difficulties in water-softening plants are: (1) 
securing rapid precipitation and separation of the solids ; (2) pro- 
perly adjusting the supply of reagents to meet the demands of the 
water. ‘I'he carbonate of lime when first precipitated by the action 
of a chemical reagent is of a gelatinous nature, which is difficult to 
filter. After a time it changes into a firm chalky powder, which 
even then only settles at the rate of 2in. to 2hin. per hour. Heat 
facilitates reaction and precipitation, and permits of smaller settling 
tanks for the separation of the solids, or if filters are used they be- 
come more effective, but much of this heat is lost by radiation before 
the water reaches the boiler. On the other hand, it is difficult to 
remove all the solid matter by cold treatment, and this accounts 
in some cases for deposit being formed in the hot feed pipes and 
injectors subsequently. 

About boiler compositions Mr. Fowler speaks with no 

uncertain voice. None of them can prevent the forma- 
tion of deposit. They can only alter its character. The 
really useful reagents can be bought for very much less 
than the composition which, to be of service, must con- 
tain such things as soda ash or caustic soda, mixed 
perhaps with a little tannin. We may add to what Mr 
Fowler has said, that there are, no doubt, in the market 
boiler compositions which the steam user will find on 
the whole worth paying for; and a warning that there are 
also compositions which will play havoc with brass 
fittings, such as gauges, while others promote rapid pitting 
in boiler tubes. The steam user should feel his way in 
dealing with water; and when he has found what suits 
him he should not let himself be tempted to try further 
experiments. 
_ In writing about superheaters, we have again practical 
information which it does not appear to be the business 
of inventors of superheaters to supply. Thus we are told 
that gun-metal valves and seatings must not be used, 
as they are liable to soften, leak, and work loose. Cast 
iron or nickel slightly alloyed with cast iron is much 
the best. The faces of such valves will not corrode. With 
superheating, again, the volume of steam increases in 
proportion to the rise in absolute temperature, and steam 
pipes and passages must be made larger, although the 
weight of steam required by the engine may be less, 
because the increase in volume due to superheating is 
greater than the economy secured. We have heard all 
this disputed, but we have ourselves no doubt that it is 
quite true, 





We have, we hope, said enough to convince our readers 
that this book is quite different in most respects from 
other treatises on the steam boiler, andin none more than 
in the information supplied abort the various auxiliaries 
which boilers require, such, for example, as safety valves 
and fittings, pumps, injectors, separators, and soon. We 
have found little or nothing that calls for criticism, and 
the absolute impartiality with which the author handles 
his subjects—and they are legion—adds very much to the 
value of the book. 


Electrical Traction. By Ernest Winson and FRancis 
Lypati. London: Edward Arnold, Maddox-street, Bond- 
street, W. 

Tuts book is an up-to-date edition of one published by 
these authors in 1897. In the decade which has since 
elapsed, the progress in electrical engineering has been 
so considerable that, so far as practical applications are 
concerned, a large portion of the work, and especially 
that dealing with alternating current, has practica!ly had 
to be re-written. The first of these two volumes deals 
with direct current and its apvlication for tramways and 
railways. The second is devoted to the application of 
alternating currents. Volume I. contains a short intro- 
duction dealing with the position of electric traction 
generally, and the first few chapters treat of the direct 
current tramway motor, the method of controlling it and 
other details of tramway equipment. Good illustrations 
of different types of controllers are given, but the other 
details of tramcar equipment are dealt with, perhaps 
wisely, very briefly. The same remarks apply to the 
chapter on’ rolling stock, which, however, gives the 
Leginner a clear idea of the simpler forms of truck. The 
overhead equipment and track are discussed at rather 
greater length, as are feeder systems, the latter 
being up to date and well illustrated. The authors have 
wisely avoided entering into the design of generating 
stations, but they devote a certain amount of attention 
to booster systems. The attempt to distinguish, how- 
ever, between the cortrollers of the railway motors and 
of the tramway motors, and between equipments ard 
rolling stock and track for the two, leads to a some- 
what unsatisfactory arrangement of the book, as the 
two subjects are so very much bound up together. The 
chapter on feeder systems for direct-current railways, 
however, contains some very useful information, That 
on energy consumption is also well written, but it, of 
course, compares unfavourably with the much fuller 
treatment of the subject given in recent works of 
other authors. The second volume is devoted to 
alternating current. The theory of the polyphase 
motor is gone into, and there is a weil-written chapter 
on single-phase commutator motors. Particulars are 
also given of various systems of overhead construction, 
the different systems of alternating current, and the 
calculation of energy consumption on _ single-phase 
systems. On the whole, the second volume will, we think, 
be found of more practical value than the first, although 
it will be probably sooner out of date. In a work of this 
kind it is always a matter of difficulty to know what to 
omit. The perfect technical writer, like the artist, is he 
who knows what to leave out. If the book is required in 
order to give the student or reader ignorant of the whole 
subject a general idea of the present position of electric 
traction, then references to track and costs and sub- 
stations are useful and necessary. So much of this, how- 
ever, is information which can only be satisfactorily 
obtained from actual experience or from tenders, that it 
is doubtful whether scientific writers would not be wiser 
to limit themselves to the more scientific aspects of the 
subject. It cannot be said, however, that the present 
work is nearly so discursive as is sometimes the case in 
such publications. 





River Discharge. By JoHn Ciayton Hoyt and NatHan 
CiirroRD GROVER. 132 pages octavo. London: Chap- 
man and Hall. 1907. 

Tue United States Geological Survey Department has 
for several years past carried on systematic measure- 
ments of the flow of stream sand investigation into the 
water resources of the country available for domestic 
use, irrigation, and power. In connection with this work 
much useful data relating to river profiles, statistics as 
to floods, the flow of underground water, the quality of 
water, and its contamination due to factories and other 
causes, are collected. From time to time, as this infor- 
mation becomes available, special reports are issued, 
which bring together all the hydrographic data for 
particular drainage areas, or treat of special hydro- 
graphic subjects. Nearly 200 of these reports have been 
issued by the department at Washington. 

The authors of the book under notice have both been 
engaged in this hydrographic survey, and in its prepara- 
tion have brought together from all available sources 
information with regard to the best practice in this work. 
Although the information given is derived from experi- 
ence in the United States, where the climatic and 
geographic conditions vary very greatly from those in 
this country, yet the book is so thoroughly practical that 
a copy ought to be in the hands of every student and 
engineer engaged in the work of water supply. 

The text deals more with the practice than the theory 
of river discharge, and is supplemented by numerous 
useful illustrations. The subjects principally dealt with 
relate to the methods of measuring and computing stream 
flow, the laws that govern such measurements and the 
degree of accuracy obtainable, the phenomena that affect 
the flow of the streams,. and the uses to which the data 
are applicable. 

The authors point out that however elaborate the 
formula used may be for calculating discharges, yet 
owing to the roughness of the bed and the ever-varying 
conditions of the channels of rivers and other similar 
water conduits, the surveyor has, after all, to rely largely 
on his own judgment and experience, and the results ob- 
tained can only be approximate. A simple formula, in= 





volving only a few figures, may therefore give as reliable 
results as one that occupies a very much longer time to 
work out, especially when the investigations are only of a 
preliminary character. 

The book is divided into six chapters, and there are 
twenty-four illustrations. The first chapter is introduc- 
tory; the second deals with rainfall and evaporation ; the 
third describes the instruments used for making velocity 
measurements ; the fourth treats of the choice of stations 
for taking velocity measurements and cross sections of the 
channel; the fifth deals with weirs; the sixth discusses 
data in use in reducing results obtained. There are also 
seventeen tables for facilitating computations. 





SHORT NOTICES. 


The Geology of the Leicestershire and South Derbyshire 
Coalfield. By C. Fox Strangways, F.G.S. London: E. 
Stanford, 12 to 14, Long-acre. Price 6s.—For mining engi- 
neers this is one of the most important memoirs issued by 
the Board of Agriculture and Fisheries. It gives a history 
of the development of the coalfield, full particulars with 
regard to the productive measures, remarks on their probable 
extent beyond present workings, and a general account of the 
physical history and structure of Leicestershire and. Derby- 
shire. Brief accounts are also given of the associated and 
bordering rocks, including those of Charnwood Forest, the 
carboniferous limestone and shales, the millstone grit, the 
permian and trias. Another chapter gives an account of the 
superficial geology, viz., the glacial beds, post-glacial deposits, 
and alluvium. The water supply, minerals, pottery clays, 
ironstone, &c., are touched upon in a chapter on the economic 
geology of the area. The final chapter contains notes on the 
palwontology of the coalfield, together with a list of fossils. 
There are three appendices :—(1) Glossary of technical terms, 
(2) list of works on the geology of the coalfield and sur- 
rounding country, and (3) nearly 200 pages of records of pit 
sections and boreholes in the coal measures. Six plates of 
vertical and longitudinal sections accompany the memoir, in 
addition to a small colour-printed map of the coalfield. 

Clean Water and How to Get it. By Allen Hazen, 
M.Am. Soc. C.E. London: Chapmanand Hall, Limited. Price 
6s. 6d. net.—The author deals with the means now used in 
American cities to secure clean water, and with the applica- 
tions of these means to new problems. It certainly cannot 
be called a text-book, nor could one say it was a book deserip- 
tive of American waterworks, although numerous short 
descriptions are given. There are sixteen chapters, which 
treat of such subjects as impounding reservoir supplies, water 
supplies from small lakes, supplies from the Great Lakes, 
water supply from rivers, development of water purification 
in America, some financial aspects, and the laying out and con- 
struction of works. Waterworks engineers will no doubt be 
interested in the descriptions of different works given by the 
author, but they will have little to learn from the book. The 
emphasising of first principles appears to be the author's chief 
aim, and consequently the book will be found more useful by 
students and to those who have control over different water- 
works and know so very little about even the very elements 
of the subject, namely, the members of the waterworks 
committees of the different corporations in this country. 

The Geology of the Land’s End District. By Clement 
Reid, F.R.S., and J. S. Flett, M.A., D.Sc. London: 
E. Stanford, 12 to 14, Long-acre. Price 3s. 6d. Map 
2s. 6d.—This memoir contains a concise account of the 
geology of the Land’s End district, including Penzance, 
St. Ives, and the mining area of St. Just. Descriptions are 
given of the contorted and much altered slaty rocks and 
associated greenstone sills, and of the subsequent intrusions 
of granite. Great part of this memoir is devoted w a 
description of the effects produced by this granite intrusion. 
It is pointed out that during its cooling the granite gave off 
hot vapours and solutions, from which were deposited most 
of the mineral lodes; and that nearly all these are confined 
to the metamorphic aureole surrounding the granite. Brief 
accounts are given of the Pliocene strata of St. Erth, and of 
the later superficial accumulations. In the appendix detailed 
information and statistics are given on the mines, some of 
which are now being reopened, though only two or three 
were worked through the period of depression. 

Fowler’s Mechanical Engineer’s Pocket Book, 1908. By 
William H. Fowler, M.Inst.C.E. Manchester: The Scientific 
Publishing Company. Price, cloth, 1s, 6d. net; leather and 
gilt edges, 2s. 6d. net.—This is the tenth annual edition of 
the pocket-book, and several alterations appear to have been 
made this year. The sections dealing with steam boilers and 
engines have been considerably enlarged, and an interesting 
new section concerning pumps and pumping machinery has 
been added. In order to allow of this some of the matter 
relating to machine tools and processes, and also building and 
building materials has been left out, the latter being incor- 
porated in the handbook for architects and builders by the 
same author, and the machinery matter being included in a 
new book on machine tools and workshop practice which we 
are informed is now in the press. In other respects the 
handbook is practically the same as the previous edition. 

The Building Mechanics’ Ready Reference. Stone and 
Brick Masons’ Edition. By H. G. Richey. London: Chap- 
man and Hall, Limited. Price 6s. 6d. net.—The author has 
compiled a book of reference dealing with the stone and 
brick masons’ trades. Numerous tables have been given for 
use as reference and quick computation, and all the problems 
are illustrated, so that the text may be quickly understood 
by the ordinary workman. The book is not too large and is 
well printed and illustrated. 

Patents and Designs Act, 1907. With Index Compiled by 
Carpmael and Co. London: 24, Southampton-buildings, 
W.C.—This little pamphlet gives the full text of the newly 
passed Patent Act, together with its schedule, with the addi- 
tion of an index modelled on that of Carpmael’s ‘‘ Patent 
Laws of the World,’’ in which referenc s are made to sections 
and sub-sections, and not to pages, which makes it exceed- 
ingly easy to turn exactly to the portion of the Act required. 
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EXPRESS PASSENGER LOCOMOTIVE, PENNSYLVANIA RAILROAD 








NEW LOCOMOTIVE ON THE PENNSYLVANIA 
RAILROAD. 

THE increase in weight and number of carriages on 
the main lines in the United States has introduced a problem 
in the power for handling very long and heavy trains, and 
the Pennsylvania Railroad has recently put in service an 
exceptionally powerful locomotive which is designed to 
obviate the necessity of running passenger trains in sec- 
tions, or ‘‘double-heading’’ them with two locomotives. 
On an important division having severe gradients, engines 
of the ‘‘Atlantic’’—or 4-4-2—type can handle eight 
carriages, but with the increasing traffic trains of ten to 
twelve carriages are not unusual. These will include 
ordinary passenger carriages of, say, 40 tons each, and 
80ft. sleeping saloons ranging as high as 60 or 65 tons 
in weight. As the capacity of the ‘* Atlantic’ type could not 
be increased sufficiently to meet the requirements without 
imposing too great a load on the driving wheels, the ‘‘ Pacific’’ 
—or 4-6-2—type has been adopted in order to obtain the 
required power and at the same time to limit the driving 
axle load to 30 tons. The engine, of which we give an 
illustration, was designed by the locomotive department of 
the railway, and built by the American Locomotive Company. 
It is being employed in regular service, and will probably 
be followed by a number of others of the same type, with 
such modifications as experience may show to be desirable. 

The driving wheels have a diameter of 6ft. 8in., 
same as those of the ‘‘ Atlantic” engines employed in the 
same service. Thecylinders are 24in. by 26in., having the 


same length of stroke, but 2in. greater diameter than the | 


other engines, in view of the greater boiler capacity. The 
boiler is the straight-top type, of 6ft. Gin. diameter, with 


tubes 21ft. long, or 6ft. longer thanin the ‘‘ Atlantic’’ engines. | 


The tube sheet is set back in the barrel to give a total length | 
of 7ft. for the smoke-box. The shallow dome is 2ft. Sin. 
diameter, mounted over a 25in. hole in the boiler shell, the 
hole being reinforced by a #in. inside ring 17in. wide. A | 
shallow fire-box is used with inclined back head and inclined | 
front water leg. It is of the radial-stayed type, with a 
radius of 6ft. for the crown and 1ft. 3in. for the corners, from 
which the sides flare out to the foundation ring. 

Piston valves are used, operated by the Walschiirts valve 
gear, which is now coming largely into use for engines o 
all classes on American railways. The link is supported in = | 


peculiar manne , having its bearings carried on a bridge piece | 
or beam which is outside of the driving wheels, being sup- | 
The | 


ported by thespectacle plate and a bracket on the frame. 


the | 


lin. 


Stay bolts, diameter 
Piin. 


Crown stays . 

Tubes (charcoal iron) 
Number 
Diameter 
Length.. .. 

Heating surface— 
EE an. haat aes ae Gas BS Lee ee cd 
Fire-box Sek We WSs Ge, Ome ER ee ee ” 
Total Fea leat thee? “oltre 4437 

Grate surface 

Grates .. 

Blast nozzle .. . as 

Funnel, diameter at choke .. 

Height, rail to top of funnel.. 

Width, extreme.. es 

Length over all .. 

Weight— 


343 
2}in. 
2ift. 


Rocking 

5}in A 6in. 
ltt. 10in. 
14ft. liiin. 
10ft. 34in. 
75ft. 10in. 


On bogie 46,175 lb. 
On first driving axle 59,000 Ib. 
On second drivingaxle .. .. .. .. .. 57,675 1b. 
On third driving axle .. .. .. .. .. 56,87, 
On all driving wheels 
On trailing axle 


Total of engine .. 269,200 Ib. 


3ft, 

54in. by 10in. 
. 20ft. 8in. 

63,100 Ib. 

140,000 Ib. 

7300 gals. 

lt tous 

67ft. 

75ft. 10in. 


Wheels, rolled steel .. 
Journals 2 

Wheel base .. 

Weight, empty. 

Weight, loaded 

Tank, water bottom, “capacity 

Coal in tender ° 
Wheel base, engine and tender ‘ 
Length over all, engine and tender .. 








| NEW ENTRANCE TO THE PORT OF ST. NAZAIRE. | 


| description of the new entrance which has been provided 
for the port of St. Nazaire. We now give some further 
| particulars regarding this work, as well as some engrav- 
ings which will enable our readers to form a better idea 
of its scope. The undertaking, although not yet actually 
| completed, was officially opened on the 23rd of September 
| by the Ministers of the Admiralty, Public Works, and 
f | Public Education. 
The new entrance is of first importance to the port 
| 


| 


In our issue of August | 9th last we gave a brief | 
| than double this. 





a beam of 98ft. 6in. The depth of water in the lock 
and in the entrance channel is 26ft. 3in. below the level 
of the lowest tides. At the present moment, however, large 
vessels cannot always cross the bar outside the harbour 
at times of low water, but work is being carried on to 
deepen the water over this, and it is hoped that in a very 
few months a minimum depth of 7 m.—say, 23ft.—will be 
available even at lowest water of spring tides. 

The port authorities are looking into the future, and 
there are those who see in their mind’s eye the sister 
ports of St. Nazaire and Nantes capturing the Atlantic 
trade of Havre and Cherbourg. It is pointed out that 
the former port, in spite of the works which it is carrying 
out, will not be able to accommodate the large turbine 
liners which the Compagnie Général Transatlantique is 
about to have constructed. Indeed, it is even stated that 
this company has given notice that unless some very 
important new works are carried out it will have to 
change its port. The name of Brest has been quoted as 
being the place to which such a move, did it become 
necessary, would be made. The good people of St. 


| Nazaire, however, contend that their port would be much 
| more convenient in every way, for the approaches to 
| Brest are very difficult in bad weather, or in the fogs of 
| winter, when the liners would have to put up with very 


vexatious delays in order to avoid worse evils. Then, 


| too, it is urged that a great naval port can never become 


a good commercial centre. St. Nazaire, on the other 


| hand, is, it is pointed out, free from both these objections. 


Then, too, there is another point in which St. Nazaire 
| has the advantage. The railway journey from Paris 
takes barely five hours, whereas that to Brest is more 
It is true that the journey from Paris 
to Havre is a geod deal less than five hours, but pas- 


| sengers, it is thought, would prefer an hour or two more 


in the train to an extra half-day at sea. It is doubtful, 
however, whether St. Nazaire will ever become the 
great Atlantic traffic port which some of its supporters 
hope; but in any cace it is being well equipped, not only 
for merchant vessels, but also for warships. For example, 
it has a Jarge coal depét and briquette factory. There 





frames are of the double-bar type at the wheels, with massive | 
cast-steel braces connecting the ends of the pedestals or | 


hornblocks, thus making the bottom rail or boom of the | 


frame continuous. A slab or plate frame 3in. thick extends 
from beyond the first driving axle to the buffer beam, passing 


through the cylinder saddle casting. Another plate frame | 


extends from behind the rear driving axle under the fire-box | 


and footplate. The driving springs are seated over the 
axle-boxes, and their hangers are connected by equalising 
beams. The rear hangers carry a transverse bar, upon which 


| 


are seated the ends of equalisers seated under the frame and | 


attached to the hangers of the trailing bogie springs. 

With water in the boiler and in complete running condition 
this engine weighs 120 gross or English tons. Its tractive 
effort is 31,500 1b. The tender, with 7350 gallons of water 
and 11 tons of coal, weighs 624 tons. It is carried on a pair 
of four-wheeled bogies. 

The principal dimensions of this engine are as follows :— 
24in by 26in. 

Shin. 

16in. by Tin. 
yin. 

jin, 

jin 

1} hin. 

4tin. 


Cylinders .. 
Piston-rods, dis ameter 
Piston valves 
Steam lap .. 
Kxhaust lap oe 
Lead in full gear 
Steam ports, width.. 
Exhaust ports, width 
Crank pins— 
Main rod ‘ 
Coupling-rod 
Driving wheels .. 
Bogie wheels “p 
Trailing wheels e ast ste sel) a 
Driving axle journals 
Bogie : ” 
Tiailing ,, s 
Wheel base- 
Driving 
Bogie .. 
Engine .. 
Fuel 
Boiler 
Diameter, first ring.. 
P ates, thickness . ° 
Tube shee t (smoke- box) 
Pressure oe . 
Fire-box (wide ¢ ‘yp vs 
Length.. . ee 
Width .. 
Dep th . 
Crown and side plates 
Back and tube s: cet 
Water spaces s 


Thin. by Thin. 

Sin. and 5in. by 44in 
6ft. Sin. 

3ft. 

4ft 6in. 

i0hin. a by ‘V4in. and lin. by 14in. 
2 hae 6}in. by 12in. 

Sin. by l4in. 


Sin. by 


13ft. 0in. 
6ft. 6in. 
35ft. 3in. 
Soft cosl 


6ft. Sin. 
yin. 
fin. 
205 Ib. per sq. in. 
$ft. 3in. 
-. 6ft. 8lin, 
oft. 43in. and 7ft 9tin. 
Zin. 
yein 
4hin. 


LA 


of St. Nazaire, having regard to the fact that it is | 


becoming more and more frequented by large modern 
vessels. Moreover, it was necessary owing to the 
increasing size of modern ships of war. This portion of 
the French coast is without a port suitable for large 
present-day battleships and cruisers. Lorient and 
Rochefort cannot accommodate them. The mud banks, 
the narrowness of the channels leading to these ports, 
the shallowness of water, and the arrangement and old- 
fashioned equipment of their arsenals, all taken together, 
render them unfit for modern requirements. 

| The new port at St. Nazaire will at all hours allow 

| of the entrance of vessels of a length up to 780ft. and 





LIBERTE PASSING THROUGH THE LOCK 


are, it is said, always at least 50,000 tons of coal in 
stock, while at Nantes there are further large quantities 
which could be readily taken to the port nearer the sea 
either by rail or by the river. Then, too, repairs are well 
provided for. First of all there are “ Les Chantiers de 
)’ Atlantique,” which constructs the hulls and machinery 
of the largest liners and warships. This company has 
just been equipped with machinery for building turbine 
engines. It employs some 4000 men. Then there are 
“Les Ateliers et Chantiers de Ja Loire,’ which builds 
large cruisers and cargo boats. This establishment 
employs some 2000 men. Then some 44 miles away 
are the Forges de Trignac, which produces all the raw 
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material required in the workshops and shipyards of St. 
Nazaire and Nantes. These ironworks have an output of 
100 tons of pig iron per day, while the total production of 
pig iron, coke, steel, puddle iron, and plates amounts to 
some 1600 tons per twenty-four hours. The imports of 
coal and minerals to these works represents some 300,000 
tons annually. 

All these advantages are possessed by a town of 36,000 
inhabitants, which has grown from 3000 in forty years. 
Whether or not its hopes and aspirations will ever be 
realised, one cannot help admiring the enterprise of this 
busy French port. Our illustrations give various views 
of the new entrance lock, in one of which may be seen 
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‘CONSTRUCTING THE LOCK GATES 


the battleship La Liberté, which was the first vessel to 
pass through. Another view shows the lock gates under 
construction. 








HEATING AND VENTILATING SCHOOL 
BUILDINGS. 3 


Tue heating of public school buildings in the United 
States is, in many parts of the country, an important feature 
of their operation and management, and at the recent 
summer meeting of the American Society of Heating and 
Veniilating Engineers a paper was read by Mr. S. R. Lewis 
describing an interesting case where a small individual power 
plant has been imstalled for furnishing heat, ventiiation, 
light, and power to a group of three school buildings in the 
city of Galesburg. This power plant is owned by the school 
district, and supplies steam at 51b. pressure for heating, air 
blast for ventilation, electric current for hghting and power 
purposes, and also compressed air for power purposes. 

The fiest building was originaily warmed by exhaust steam 
from a company’s power station which furnishes current for 
tramways and electric lighting. The heating plant in this 
building consisted of a standard blast steam equipment, with 
direct radiation in the lavatories, offices, and corridors only. 
[his type of plant is not adapted to economical operation 
from a central city plant, because it is not operated twenty- 
four hours per day, as private houses, shops, &c., heated by 
direct radiation would be. On the contrary, it is in use, 
with the fan running, only from six toten hours per day for 
five days per week. On account of cooling off every night 
the demand for steam on cold mornings was therefore enor- 
mous, and to supply it at 2 lb. pressure often necessitated a 
back pressure of frum 6 1b. to 101b. on the large engines in 
the power-house. The fan motor was on the railway circuit, 
and would cut out whenever the current weakened, necessi- 
tating constant attention, Thus, neither the school autho- 
rities nor the tramway company were satisned with the con- 
ditions, and the autnorities decided to furnish their own 
steam, light, and power. As the basements of the buildings 
= required for other purposes, a separate power-house was 
JUL. 

The blast steam method of heating and ventilating was 
adopted. The air is drawn through tempering coils to the 
fans, which discharge through heating couls and by-passes to 
plenum chambers, 'l'hese chambers are each divided into two 
horizontal compartments, one containing tempered air at 
about 60 deg. Fah., the other containing heated air at about 
130 deg. Fah. From these chambers single sheet metal ducts 
lead to vertical flues which supply the various rooms and 
departments. The single ducts each have double dampers in 
the connections to them from the plenum chambers, so that 
alr at varying temperature but constant volume may be 
admitted. The flues discharge through adjustable diffusers 
at a distance above the floors of the rooms of about two- 


thirds of the height of the same. The ventilating grills are 


at the floor line on the same side of each room as the inlet | 


openings. The ventilating flues are connected in the attic 
with sheet metal ducts leading to ventilators in the roof. 
They alsoconnect with vertical shafts leading back to the 
fans, so that the air in the buildings may be circulated. 
The temperature of the rooms and tempered air plenum 
chambers is automatically controlled. The dampers in the 
roof ventilators and return air shafts are controlled from the 
basement by compressed air. 
lavatories and corridors, and auxiliary direct radiation is 
placed in such other rooms as have plumbing apparatus, or 


which might be used by a small number of persons on holi- | 


days, or at night, when the fans would not be in operation. 


Considerable study was required to get the apparatus into | 


the space available, but there is ample room for attention 


and inspection, and there has been no trouble in warming the | 


buildings or in equalising the air delivery. As an assembly- 


LOOKING SEAWARDS 


system, or direct to the atmosphere through a back-pressure 
valve. The feed-water heater contains the pump governor, 


| which operates either pump, and is in ci:cuit with a large 


tank which receives the condensation from the heating system. 
‘hus what little fresh water is needed during normal opera- 


| tion is heated and purified before entering the boilers. As 


only one boiler would ever be used for running one engine in 


| weather when no heat is required, the feed-water heater is of 


Direct radiation is provided in | 


room capable of seating over 500 persons in one of the | 


buildings is often used for entertainments, one of the fans is 
arranged to serve that room alone when desired. The air 
inlets in this room are 16ft. above the floor, on the dead side 
of the room, the room having three sides exposed and being 
100ft. long. The ventilation is distributed, and 320 square 
feet of auxiliary direct radiation is placed at the further end. 

The fans are designed to furnish a minimum of 30 cubic 
feet of air per minute, with a pressure not exceeding 4 oz. at 
the fans. At the same time, they furnish sufficient air to 
change the volume in the corridors, cloak-rooms, &c., once 
every ten minutes. The ducts are calculated in general for a 
maximum velocity of not more than 800 lineal feet per 
minute, and the flues for a maximum velocity of 600 lineal 
feet per minute. A velocity of 1100ft. per minnte is allowed 
through the blast coils. The equipment of the three build- 
ings is given in the following table, and, in addition, there 
are about 9U0 incandescent hghts of 16 candle-power, while 
the manual training department requires 15 horse-power for 
motors :— 


Primary Grade 


High echow! school saaak Tutal. 
Co.tents, cub, ft 682,540 237,600 276,558 1,196,698 
Air per min.,<cub ft 65,000 21,500 - 86 200 
Blast ragiat'u, sq.ft 5 185 1,893 7,078 
Direciradiat’nsg ft 3,500 600 3,250 7,330 
Indirect radiation — 1,200 1,200 
sq. ft. 
ae fone of 84ft)\ ~ 
Blowers .. ) one of Sit. one of (ft. — 
Motors two of15H.b. | lof 74H.P. — _ 


The condensation in the blast coils was assumed at 1 Ib. 
of steam per square foot per hour, as they were twenty rows 
of pipe deep. Lhree-tenths cf a pound of steam condensed 
per hour per square foot was allowed for the direct radiation, 
Lhis has been found to carry sufficient capacity for mains of 
reasonable length. On this basis it was calculated that 
33U boiler horse-power would be required, and boilers of 375 
commercially rated horse-power were installed. The boilers 
have carried the load with ease. The boiler-house is directly 
behind the primary school, and is connected with it by a 
tunnel. Thesupply and return mains lead from the primary 
to the high school basements through a tunnel, and to the 
grade school through a double pine box, made water-tight, | 
ihe mains in the box are covered with asbestos lin. thick, | 
and packed in mineral wool. The tunnels serve as passage- 
ways, and also carry the electric wires. In the power- 
house there are installed three 6ft. by 16ft. suspended | 
horizontal tubular boilers with standard equipment. They 
are operated at 90 lb. pressure. Space is provided for the 
addition of a fourth boiler, which might be needed, should 
additions be made, or steam be supplied in other buildings 
in the vicinity. There are two horizontal high-speed auto- | 
matic engines, with cylinders 12in. by 14in., two boiler feed 
pumps and a steam air compressor. 

Steam is carried from the boilers through 6in. outlets to | 
a 12in. header, which is self-draining through separate pipes | 
with valyes and checks below the water-line of each boiler. 
The group of buildings is supplied with exhaust steam from | 
the engines, and with auxiliary live steam as necessary 
through a 6m. automatic pressure reducing valve. The low- 
pressure steam supply is 12in., with an 8in. branch to the 
high school, 5in. to the central school, and 6in. to the grade 
school. 

The supply mains all pitch up from the boiler-house, where 
they drain into the main return through a l}in. relay. 
While this causes rather slow heating up when steam is first 
turned on, there has been no trouble on account of expansion 
or water-hammer, though this is the only drain in ordinary | 
use. Theexpansion is all taken up with swing joints. 

The main return is 6in., with a 5in. branch from the high | 
school, 3in. from the central school, and 3in. from the grade 
school, The high-pressure piping is all flanged. The engines | 
are provided with steam separators and grease extractors, and | 
exhaust through an open feed-water heater into the heating 


only 150 horse-power. One of the boiler feed pumps is Tin. 
by 4gin. by 7in., of the duplex type. The other is a single- 
acting pump Gin. by 4in. by 8in. Preference is given to the 
latter by the engineman, perhaps because it requires less 
attention. Duplicate pumps and engines were installed so as 
to reduce the danger of a shut-down during school hours. 

The engines are direct connected to two 50-kilowatt 120- 
volt direct-current generators, running at 300 revolutions per 
minute. A three-panel enamelled slate controlling and dis- 
tributing switchboard is provided. The total load is about 
80 kilowatts, but there is slight possibility of more than one- 
half of this capacity being required at any one time, so that 
the generators are practically in duplicate. 

The plant has, according to Mr. Lewis, been very satisfac- 
tory in operation. The fuel cost for heating, ventilating, and 
lighting the buildings has been £413 for the season of 1906- 
1907. This is at the rate of 7s. 3d. per 1000 cubic feet in the 
buildings per season, There is no connection for power from 
outside sources, and the above cost includes the lighting and 
ventilating on many days and evenings when no heat was 
required, thus involving a higher operating cost than a mere 
heating equipment would show. An engineman and one 
fireman have operated the plant. The expense for attendance 
has been no greater than it would have been had the janitors 
of each building handled ordinary systems arranged therein. 
The expense to the school district has been at least £200 per 
year less than it would have been had the electricity and 
steam been purchased. The gain in space in the buildings, 
the absence of fire in them, the elimination of boilers under 
the school-rooms, the ability to burn cheap fue] economically, 
the absence of dirt and dust—all point to the advantage of a 
separate power plant under the conditions stated. The 


| mechanical equipment cost approximately £6000. 


| Was announced. 








DOCKYARD NOTES. 





Tin French submarines have been ordered; two at Cher- 
bourg, three at Rochefort, five at Toulon. They are pro- 
visionally known as 99-0 to 99-9, and belong to the Pluvoise 
class, petrol motors. 





Tue French cruisers Chateaurenault, Cassard, and D’Assas 
are being examined with a view to being converted into 
torpedo depdt ships. 





THE French torpedo boat destroyer Branle-Bas has just 
been launched at Havre. 





Buiearia is increasing her navy. Three 26-knot torpedo 
boats, Smeli, Bistri, and Chabri have been launched at 
Varna. The names signify Audacious, Swift, and Brave. 





THE United States battleships Missouri, Ohio, Kearsarge, 
and Kentucky are all reported to have injured themselves at 
target practice. How much is not made known, but probably 
it is nothing very serious. It may be mentioned, however, 
that trouble with the ‘‘Maine”’ class is probable, because 
these ships carry far more powerful guns than they were 
originally designed for. Past trouble with the Maine on this 
account is mainly responsible for the ideas prevailing about 
‘* flimsy ’’ American warships. 





Tue United States tleet has begun to sail for the Pacific. 
The armoured cruisers Washington and Tennessee have 
already left for San Francisco, ‘the main body are due to 


| start in December. 


SomE time ago a projected increase of the Roumanian fleet 
At Galatza with much pomp the first dozen 
have been launched. Four are river monitors of 600 tons, 
carrying three 4°7 each, the others small torpedo vedettes. 





Hearu statistics of the German fleet recently published 
indicate that the percentage of insanity is lowest in the engi- 
neering branch. The most common disease is eye trouble. 
Heart trouble comes next. Pulmonary trouble seems farless 


| serious in the German fleet than in ours. 





AccorpinG to the Novoi Vremya all the ships of the new 
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Russian fleet will be built in Russia, and not in England and 
France as first rumoured. 


Javan has just laid down a very big destroyer at Maitzurn. 
It is a species of Swift, being of 1100 tons displacement and 
35-knot speed. - Armament, one 4in. gun and four torpedo 
tubes. 


Tue latest statement of the Italian programme is four ships 
carrying ten 12in. each. 


A TORPEDO boat has been placed at the disposal of Chief 
Engineer Duhamel, at Toulon, for testing some ideas of his 
on the subject of injuries to the boilers of torpedo craft. 


Tuer Renown, gay in white and yellow paint, has been com- 
missioned at Portsmouth for yachting duties. 


In the present combined cruise the King Edward is proving 
the most economical of her class ; the Cornwallis is doing best 
of the ‘‘ Duncans ’’; and the Illustrious of the’ ‘‘ Majestics.’’ 
The London is proving very economical, and the Swiftsure and 
Triumph are also doing well. Of the ‘‘Canopus’’ class the 
Vengeance is doing better than any other, she is burning less 
coal per horse-power than any other ship in the combined 
fleets. 


Coal consumption is an intricate thing, depending as it 
does on the engineers, on the typeof boiler, and on the engines 
themselves, Quite apart from the condition of the hull, 
draught, &c., identical ships will vary very considerably in 
the amount of steam they need for a given speed. Good work 
in the engines tells enormously. To mention two con- 
spicuous instances, the Hannibal and Cornwall are naturally 
economical ships, and for a given amount of steam can get 
more revolutions than certain sister ships. The Cornwall, by 
the way, is said to have better built engines than any ship in 
the Navy. 


Tue Implacabie after refit has made 18°6 knots speed, 
beating her original contractor’s trial by nearly half a knot, 
and with a considerable less expenditure of coal. 


A CORRESPONDENY writes to call attention to the fact that 
on May 11th, 1900, in the ‘‘ Notes’’ it was prophesied that 
the first-class battleship of a few years hence would be armed 
with 12in. and 4in. guns. Our correspondent, who appears 
to have been going into the matter, says :—‘‘ This is the first 
actual forecast of Dreadnoughts that I can trace.’’ This is 
certainly flattering to us after seven years. It tempts us to 
indulge in further prophecy to the effect that neither 12in. 
nor 4in. will be the guns of seven years hence from now. 
Calibres are going to imcrease before very long, 13-5in. and 
6in. being probably the next step, and 16in. guns in single 
turrets are already within the realms of possibility. Then, 
as like as not, there will be a revulsion, and something like 
the 9-2in. become the vogue. So at least we incline to sur- 
mise. Of one thing we are quite sure, mixed armaments 
will die out, and single calibre ships become universal. The 
‘*Danton ’’ and ‘‘ Satsuma’”’ classes probably represent the 
last of the two heavy calibre business. Probably the later 
‘** Dantons ’’ will carry ten 12in., instead of the present mix- 
ture. Practical experience tends more and more to justify the 
one calibre ship, despite the advantages on paper of the two 
heavy calibre systems. 








STEAMSHIP PROBLEMS AND PROGRESS. 


Ar the first general meeting of the fifty-first session of the 
Institution of Engineers and Shipbuilders in Scotland, held 
on the 22nd inst. in the Institution Lecture Hall, Bath- 
street, Glasgow, Mr. John Ward, partner in the firm of 
William Denny and Brothers, shipbuilders, Dumbarton, and 
President of the Institution, delivered his opening address, 
which elaborately dealt with past progress and some of the 
many still unsolved problems connected with marine engi- 
neering and naval architecture. This being the jubilee year 
of the Institution, as well as the centenary of marine engi- 
neering, he suggested that the Institution should signalise 
the latter by naming the new home into which they would 
move next year the ‘‘ James Watt Building,”’ or, at least, the 
lecture hall of it, and that in the entrance hall, along with a 
model of Watt’s marine engine for the first commercial 
steamer, they should place a sectional model of a Parsons 
turbine engine for the first turbine-propelled steamer. 

While Mr. Ward’s elaborate address was for most part a 
historical réswmé of the progress in all branches of ship arid 
engine design and building—a very lengthy and valuable 
appendix to the address was wholly so—it was punctuated 
and enlivened by comments, forecasts, and speculations as 
to the problems presenting themselves for solution, and the 
likely line of development in the future. Speaking of the 
increased dimensions of ships and the questicns they entailed, 
he said:—‘“ The introduction of alloys will bring still further 
reductions in scantlings, especially in large ships. High 
tensile steel is, it is true, expensive, but that objection has 
been applicable to every new departure. With an extension 
of its use and with greater experience in manufacture, there 
will come a reduction in price.”’ 

Deaiing later with the screw propeller, Mr. Ward said 
that as few units of marine machinery involve a greater 
uncertainty than the propeller there was here great scope for 
the young engineer. Coming to speak of later develop- 
ments, and after remarking that superheating will be again 
used, and in combination with the utilisation of exhaust 
steam for driving low-pressure turbines, will result in a 
material reduction in the coal consumption per unit of 
power, Mr. Ward proceeded to say that ‘‘ while the marked 
and growing economy in coal consumption is gratifying, yet 
it does not represent the whole sum of the indebtedness of 
commerce to constructors of marine engines. The cost of 
transport has been enormously reduced by the construction 
of leviathians carrying huge cargoes, and these would have 
been impossible had not the problems associated with steam 
machinery and constructional strength been tackled with 
courage and success. The first cost of ships per unit of 
capacity is not more than one-half of what it was fifteen 
years ago.”’ 

The speed of steamships was then dealt with at some 
length, and, when discussing means of propulsion, Mr. Ward 
said :—‘‘ Gas and oil engines may in time be so improved as 
to be suitable for ocean propulsion. There is justification for 
the efiort being made by many to evolve a satisfactory design, 





but the problems, although not insurmountable, are still very 
difficult. No internal combustion engine is seif-starting, and 
trouble is experienced with the reversing gear .so far pro- 
posed. Some have adopted compressed air for starting and 
for working the engines during manceuvring ; others suggest 
an electric motor connected with the shaft in such a way that 
it may be coupled or uncoupled as required for starting or 
manceuvring. Experimenters are still busy devising revers- 
ing gear and clutches; but if there are clutches there must 
be gear, and it is not easy to transmit high power through 
gearing. Moreover, gearing is noisy. It is true that a large 
measure of success has attended the heavy oil engine in our 
latest submarine boats, but withal there is work for the young 
engineer in the development of the internal combustion 
motor. But may there not be discoverable some absolutely 
new source of power. If radium can give us practically un- 
limited energy, other similar, and, perhaps, more plentiful 
materials, may be discovered.’’ 

Closing his interesting address, of which the foregoing is 
but a very meagre abstract, Mr. Ward remarked: —‘t As 
engineers and shipbuilders there is no finality in our pro- 
fession, and in all future progress we shall have our share. 
There is no department in life, from the cradle to the grave, 
during which mankind does not come directly within the 
influence of the engineer’s work. The air we breathe, the 
food that sustains us, the clothing that covers us, the house 
that shelters us, the pleasures that enlighten the burden 
of life, all are affected by the engineer’s work. Hisinfluence 
is universal and ennobling.’’ 








POST-OFFICE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

Ata meeting of the Post-office Institution of Electrical 
Engineers held at St. Bride’s Institute on Monday evening, 
October 14th, Major O’Meara, ©.M.G., the President, 
delivered his opening address. After referring to the 
retirement of Sir John Gavey, C.B., from the position of 
Engineer-in-Chief to the Post-office, and the honour of 
knighthood, which had been conferred on him by the 
Sovereign, Major O’Meara said that no subject, probably, 
had been more discussed in engineering circles within recent 
times than that relating to the technical education of engi- 
neers and artisans. Many eminent men connected with the 
engineering profession had dwelt upon this question in their 
addresses, and had given expression to views which are well 
worthy our serious consideration. The subject is one of 
immense importance to us, affecting as it does the success of 
all our operations. Money can purchase the best of material, 
but to employ it to the greatest advantage requires that we 
shall have at our command well-educated officers to direct 
highly trained workmen. 

Post-office workers were associated with a branch of engi- 
neering in which advances have been, in the past, rapid and 
continuous, and so far as he could see, the time to call a halt 
in connection with the march of progress and improvements 
had not come yet. It was essential that one and all should 
possess a thorough knowledge of the fundamental principles 
and laws on which engineering science is based; and the 
minds of our engineers should be so formed by their pro- 
fessional education and training that, in later years, no 
matter what the nature of the task presented to them for 
execution in the ordinary course of their duties, still they 
should be able to pick out intuitively the principal features of 
the problem before them, and if any of these are new to them, 
they should be in a position to obtain, by a process of accurate 
reasoning, a solution of these novel aspects. Success did not 
depend entirely on book learning; important though this 
was, other qualifications were also necessary in our service as 
in all other callings. If he were asked what was required 
for success, he would unhesitatingly reply that, according to 
his own experience, the following is the order of importance 
of the qualifications which make for success :—(a) Personal 
equation. (6) Commercial aptitude, or its equivalent adminis- 
trative ability. (c) Quality and extent of professional know- 
ledge. It was clear that one could never afford to cease one’s 
studies. The advance in engineering knowledge continued 
steadily and rapidly, and the real difficulty which existed was 
that connected with the apportionment of a student’s time, 
so that it should be devoted in a satisfactory proportion to 
each of the various subjects affecting his profession, in 
accordance with their relative value in his work, 

In conclusion, he strongly impressed on the younger 
members of the institution that although an engineer’s work 
must be based on theory, yet practical experience alone can 
make an individual an engineer in little more than title, and 
he can no more disregard the commercial aspect of his work 
than can the manufacturer, and, consequently, his education 
must be directed to this end. 








RETIREMENT OF SIR JOHN DURSTON. 


YESTERDAY saw the retirement from the senior service of 
one who for over forty years has helped to guide the department 
perhaps more closely bound up than any other with the effi- 
ciency of the Navy. Sir John Durston entered the Navy in 
1866 and became Chief Engineer in 1877, becoming Chief 
Inspector of Machinery in 1893. In 1895 the companionship 
of the Order of the Bath was conferred upon him, while two 
years later he became a Knight Commander of the same 
Order. Last year he reached the age limit for retirement, 
and the retention of his services for another twelve months is 
an eloquent tribute to his ability. During his many years of 
service Sir John Durston has seen, and, in many cases, has 
been responsible for much change and progress in that branch 
of the service with which he was concerned. Perhaps the 
most momentous change during his administration was the 
adoption of the water-tube boiler in the Navy. And now, 
during his last year of service, he has seen the turbine fitted 
to the greatest battleship afloat—truly a great example of 
the march of progress. Sir John Durston is a member of the 
Institution of Civil Engineers, and a vice-president of the 
Institute of Naval Architects, at whose meetings he is, 
happily, a familiar figure. At the age of sixty-one he leaves 
the service with which he has been connected so honourably 
and so long, and it is the earnest hope of his numerous friends 
that he may live for many years to come to enjoy the rest he 
has so well earned. 
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THE SHREWSBURY ACCIDENT, 


Sik,—Is there no one in England now who has ever heard of 
sliding friction / 

Again we have just been treated to another awful disaster due 
to this cause. Again everyone talks of the mysteries of the accj- 
dent. Again the evidence is given that the brakes were on. Again 
the evidence is that the train was going down a fairly steep 
gradient. Again the evidence is that wheels were skiddiog, 
Again the dead are supposed to be at fault ; being dead they can 
tell no tales ; it is easy to shift the blame on to them. And yet 
again wili there be another of these accidents until the dead are 
ceased to be blamed, and the actual facts taken in hand, and worked 
out on a proper basis by some person or persons who has or buve 
had some education of the old school and can satisfactorily prove 
to all these—purposely ‘—ignorant persons that nothing on earth 
will stop sliding friction once started, all conditions being the same, 
except a drag or an impediment in the way, and that the heavier 
the body, the more momentum will there be as it continues, 

All these accidents, tramcar and railway, have been due to 
brakes not acting properly, by which they either do not bite at 
all or else get jammed, and so cause sliding friction, therefore the 
cause of the accidents is brake failure. ‘lhe curves are only an 
accessory, but certainly enhance the disaster. The gradients, of 
course, are also a cause, but not the prime cause. Can no one sev 
this—can no one understand it / 

Are we to be told, it being cold weather, that—as on a former 
occasion—the rails had buckled, owing to the heat of an 
English winter! Are we to be told that the brakes acted all right, 
when the evidence so far given in every case is that, though on, 
they did not act properly! Are we to be told that the driver 
disregarded his signals, when it is proved again that he had his 
brakes on! Or are we to take the insulting insinuations given at 
the inquiry; insulting to the poor dead men, suggesting they 
were uniit for work, evidence proving the contrary, and insulting 
to the officials, who trusted thei, and insulting to the public in 
endeavouring to make them believe such statements / 

An Englishman in the present age is not fit to do anything, it 
appears. And, talk about speed, are there no persons who can 
remember coming up from Swindon to Paddington years ago at a 
rate of 70 miles an hour for a considerable part of the distance ’ 
I can. Trains as a whole go faster, but the actual speed is not 
so much as the fast trains of years ago. 

What is required to be proved is the following :—-If a brake be 
put on hard and the wheels skid, is it possible, so long as the 
wheels skid, to take it off again, and then apply it gradually ' 
Also are the coaches of a train all coupled up properly! Are they 
not sometimes coupled up too tight for a sharp curve, which, of 
course, would make it impossible for them to take it properly, 
especially an S curve, as it would tend to make a straight line 
across the S instead of following the curve! I have seen this onc 
on a siding, and know the awful risk a fast train has going over a 
cross-over ruad. Is there never anything wrong with a locomotive 
Cannot it have the front guard so near the wheel that on going 
round a curve the wheel cuts into it for one or two inches! And 
ona sharp curve this would throw the engine off the line, as it 
would not allow the wheels the necessary radial play. Also how is 
it possible for a curve to be flattened, given two tangent lines and 
two fixed tangent points! And yet this is done; but modern 
education teaches geometry which is some kind of jumble of some 
of Euclid’s works without his wonderful system and order. | 
learnt Euclid, and I say only one curve can possibly be put 
between two such points, and if others be put, then one must be 
sharper than the original. But this is the modern way of flatten 
ing curves. We must live up to the times, and die, too, alas ' in 
consequence. a 0. C, 

October 19th. 


THE SHREWSBURY AND ALLIED DISASTERS. 


Srr,—Having had considerable experience and given my special 
attention to railway matters in general, I should like to put forward 
a theory which I consider to be at least a contributive cause of 
these three somewhat mysterious accidents, viz., Salisbury, 
Grantham, and Shrewsbury, a theory which has not received 
the attention of the experts it deserves, I refer to what for the 
want of a better name I call ‘‘ temporary mental aberration ’ on 
the part of the drivers, 

Unfortunately, I have not by me the Board of Trade reports of 
previous cases which bear out my particular theory, but it can 
easily be contirmed by those who have access to these reports. 

I will give two instances out o several, condensed to save yo! 
space. Not long ago, an old experienced driver in apparently the 
best of health deliberately ran past the danger signals into a train 
standing at, | believe, Slough Station, on the Great Western Rail 
way. Everything as regards atmospheric conditions, &c., wa 
favourable fora stop. On his being examined after the collision, 
which he, fortunately, survived, he could give no clear or adeyuate 
reason for passing the signals; his fireman did not notice then 
until too late to avert the disaster. 

Secondly, on a previous occasion, on the Midland Railway, ai 
experienced driver ran backwards with his train for about three 
miles before discovering his error. He had omitted to reverse 
after coming toa standstill. 

I give in brief these two cases ; others more or less sitmilar can 
be found by those interested. 

My point is this, these are not cases of ordinary forgetfulness or 
carelessness on the part of the driver or fireman. They point to 
a peculiar and somewhat rare and momentary failure of brai 
power or conciousness—not insanity or failure from overstrain at 
all. Modern students of psychology record several similar cases 
occurring in otherwise healthy subjects, but these, not at the time 
being engaged in the great responsibility of driving a train, little 
inconvenience was felt, and their friends may not even have 
noticed it. 

The ordinary medical man has not the time probably, even if he 
has the inclination, to study these curious freaks of the mind. But 
the subject is one that now should receive the serious attention of 
those who duty it is to investigate and guard against these parti 
cular and so far inexplicable disasters. 

It will be noticed in the cases under consideration that after the 
accident it was found that the brakes had been applied and the 
regulator closed, pointing to the conclusion that the driver, when 
too late, had been made aware of his danger, either by his fireman 
or by his realising his position on his own account. 

As regards remedies, it will be noticed that in these three 
cases the drivers completely ignored the strict regulations laid 
down by the companies to ensure the safety of the train; there 
fore a remedy is reyuired that will safeguard a train when a 
driver neglects to reduce speed. Various methods, more or les* 
feasible, are suggested by theory, but unless put to a practical 
test under similar conditions to those under consideration, it i 
impossible to say whether the danger would be averted, assuminy 
a driver neglects to slow down. ‘To increase the depth of wheel 
flanges on the engine only might ensure the train keeping on 
the rails, and is an experiment worth trying. Also, at all curve: 
where the speed has to be reduced, it would be a simple matto: 
to devise a self-recording indicator actuated by the flange of 
the wheels that would give at the nearest signal-box a permanent 
record of the speed of each train on the curve. 

Drivers who omitted to slow down could then be traced, and a 
check of this kind would ensure the speed limit not being exceeded. 
It is no exaggeration to say at the present time there are in 
existence several curves and similar doubtful spots on every line in 
--e kingdom where trains—if not regularly, certainly occasion- 
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are run at higher speeds than are justified, and these places 
receive the speciul and, what is more necessary, the per- 

manent attention of the officials, G. 

October 21st. 
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CONDENSATION, 


Sin.—With reference to your leading article of 11th inst., on 
‘‘[nitial Condensation,” a brief outline of certain experiments 
made some years ago may be of interest and value. 

During 1893-4, while acting as assistant to the late Mr. John 
Gamgee, I carried out a series of experiments with his patent 
“(Cardium” condenser—Fig. 1—upon the condensation of satu- 
rated steam, The ‘‘Cardium” condenser was designed so that 
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Fig. 1 


on blowing steam at the bottom into the water with which the 
condenser was charged, a circulation of alternate bubbles of vapour 
and cushions of water at once set up, and would continue as long 
as desired. As these steam bubbles ascended, they rapidly 
decreased in volume, until, on reaching the top of the uptake, 
they had practically disappeared. 

The temperature of the water in the condenser was entirely 
governed by that of the entering steam, so that there was no 
measurable difference in temperature between steam and water— 
except, of course, during the first few minutes, when starting with 
the condenser cold ; all the experiments were commenced after 
the apparatus had attained the temperature of the entering 
steam. 

In the first set of experiments the condenser was unlagged, 
standing ina room of normal temperature—about 60 deg. Fab. 
The steam, after passing through a steam trap, entered the con- 
denser, which was charged with about 301b. of water, and regular 
condensation continued for about six hours, when the run was 
brought toan end. On shutting off the steam, careful observation 
was made of the temperatures and pressure in the condenser, and 
of their fall in the space of one minute. From these data the 


thermal equivalent of condensation by radiation, &c., into the 
atmosphere was calculated and deducted from the total amount of 
The diagram—Fig. 2 
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relative quantities :_-A B representing the total amount of steam 
condensed during the six hours’ run, B A C representing the caleu- 
lated amount due to radiation, and AC the amount due to the 
unexplained internal action of the condenser. 

In the second set of experiments the whole condenser was 
thoroughly lagged, but was otherwise run on precisely similar 
conditions to the first set. The only difference now found was 
that the total amount of steam condensed was now represented by 
AC instead of by A Ball condensation being now due to internal 
action alone, 

A third set of experiments was now made. ‘The condenser was 
stripped of its lagging, and was covered with a film of muslin. A 
tank of water was placed overhead, from which the film of muslin 
was kept continually moist throughout the run, the water being 
carefully measured. The total quantity of steam now condensed 
1s represented by A D, but when the known quantity of water 
evaporated from the muslin film had been deducted from this, 
a quantity represented by AC was again left unaccounted for, 
save by some internal action. 

| regret to be unable to give the exact figures of these experi 
tments—not having my notes at hand—but the quantities given are 
approximately and relatively correct. 

his series of experiments was made with a steam pressure of 
about 251b, per square inch absolute in the condenser, but certain 
others made with a pressure of about 55 1b. per square inch abso- 
lute gave an almost exactly equal rate of condensation. 

Many other experiments were made besides these, not only on 
steam and water, but on various other fluids, such as ether and 
ammonia, but all similarly pointed to the apparent tendency for a 
Saturated vapour to collapse when in contact with its own liquid 
at its own temperature, without any transfer of heat and without 
the need of assistance from any external agency. May it not be 
possible that the latent energy of the steam manifests itself through 
Some medium other than that of heat—or can it be that under 
Ulese conditions no energy is expended ! 





It should be worth while to consider these phenomena of steam 
from other standpoints than the usual thermal one alone—even 
though apparently unorthodox for the moment, 


October 16th. JAMES WAITE. 





THE BETTER UTILISATION OF OUR WATERWAYS, 


” $1R,—With your kind permission, I should like to make a sug- 
gestion on this subject, prompted by the recent Committee report 
of the West Riding County Council and the Royal Commission 
dealing with it. 

From the evidence given before the latter, there seems to be 
a consensus of opinion, confirmed by the experience of other 
countries, that our neglected waterways could, and should, be 
made of much greater service. Most people, however, seem to 
believe that our canals could only be made of such service by great 
improvements, entailing such an outlay of capital as would neces- 
sitate a Government grant or subsidy, Although most canals are 
in need of improvement, I hope to show vhat by a better organisa- 
tion of the traffic and a little private enterprise much might te 
done to render our present waterways of immense advantage to our 
traders, 

The limited number of places reached by our inland waterways, 
in my opinion, militates against their extended use much more 
than the slower speed attainable upon them ; for many places 
easily reached by rail are far from a canal or navigable river, or 
upon a different drainage, necessitating a long circuit being niade 
between them. Ports, however, can generally be reached more 
directly, and as water communication exists from our ports to all 
parts of the world, I would open up our inland waterways to foreign 
trade by the establishment of a system of oversea barging. A 
good beginning would be the transport of barges between Hull 
and Rotterdam, for instance. This would enable all places upon 
the Rhine, Meuse, and all the extensive system of canals connected 
therewith to have direct communication with all places upon our 
Ouse and Trent and their many tributary rivers and canals. For 
example, cargo could be sent direct between Leeds and Liége and 
Bradford and Bonn, and between innumerable smaller and more 
inland places, without ‘‘ break of bulk.” Some organised system 
of “clearing,” through rates and agencies, would have to be 
established, and an understanding arrived at as to the official port 
for the collection of customs, &c. In the case instanced, Rotter- 
dam and Hull, or wherever the barges enter and leave their carry- 
ing steamer, could be reckoned the official part. 

The carrier steamer would have to be purposely designed some- 
what on the lines of a floating dock, so that the barges could be 
floated through gates in its sides or stern into a flooded space 
between the main deck and a strong water-tight under deck over 
a submerged hold containing the bunkers, boilers, and engines. 
All the power of the latter could be applied to pumps to withdraw 
the water from between decks, when the barges had been shipped 
and the gates closed. The barges would have to be strong enough 
to carry their cargo when resting upon their keels ; they would be 
kept upright by being stowed close together, packed with fenders, 
and secured by hawsers against being shifted by the carrier rolling 
at sea. They could be shipped and unshipped in a very short time 
in the smooth water of a harbour without having to dock or moor 
alongside a quay, thus saving dues. 

The main deck of the carrier could—if required—be tnade to 
accommodate passengers, cattle or light cargo. In good weather 
the barges could be beached for loading and discharge at coastal 
places not having accommodation for larger craft. 

The barges could be towed in a train by tugboats on the main 
rivers until the smaller locked canals were reached, and if such 
traffic were properly organised, they need only be singly horse- 
hauled for the few miles nearest to the most inland places. 

Much might also be accomplished by adopting a standard form 
of barge, capable of being attached for the wider, and divided for 
the smaller, canals ; with cargo compartments small enough to be 
lifted on to railway, or road, bogies, for carriage away from the 
water by locomotive, or traction, engines ; and joined when afioat 
to form long lighters on the main waterways, somewhat similar to 
the compartment boats successfully used on the Aire and Calder 
system. s 

I cannot trespass on your space, however, by going into further 
details, but should like to point out that the unfortunate differ- 
ence in the sizes of canal locks does not prevent through traffic to 
anything like the same extent as the different gauges of railways 
or tramways do. For if the wider boats cannot pass the narrower 
locks, the smaller boats can certainly pass the wider, and can be 
towed in trains if not large enough to carry their own motive 
power ; and the draught of the larger barges can be reduced by 
lighter loading for places upon shallower water. 

Even if, by an enormous expenditure, modern sea-going boats 
could be made to reach our most inland waterways, a sufticiently 
large cargo for any destination could not often be obtained without 
their calling at nany different places for it, and thus causing great 
delay. Even though such places as Leeds and Wakefield could be 
reached, cargo would still have to be transhipped for such as Brad- 
ford and Huddersfield ; whereas my suggestion, while entailing no 
outlay upon navigation improvements, would enable cargo to be 
sent direct from places upon our most inland canals, to equally 
inland foreign towns, without breaking bulk, and with little delay, 
if such a system were properly organised. 

At any rate, I think the scheme worthy of careful attention, and 
should, with your leave, be glad to give further particulars, if 
required, or reply to any criticism my suggestion may receive from 
those interested in it. ARTHUR OATES. 

October 19th. 


HIGH-SPEED STEAMSHIPS. 


Sir,—Some twenty-five years ago, discussing this general sub- 
ject, you observed that the screw propeller was a very imperfect 
apparatus, and recently, in reference to the Lusitania, you argued 
as if increased speed was solely a question of engine power. May 
one not inquire whether a third factor, namely, the diminution of 
resistance to the atmosphere and to adverse winds, should not be 
more considered ¢ 

The question of engine power has received great attention, and, 
whatever be the cause or causes, results have evidently not always 
quite responded to expectations from the enormous powers em- 
ployed. Can anything substantial, in relation to the economical 
production of speed, result from further consideration of the other 
two factors named ? 

(1) Taking the screw propeller tirst, the favourable position of 
twin screws suggests the possibility of shortening the external 
shaft tubes and lengthening the revolving boss in the fore-and-aft 
direction, making it roughly cylindrical in shape, but with 
diminished diameter aft to avoid setting up resistance. The 
usual stern brackets would support a combined boss tail and after 
bearing for the elongated boss. The object of the longer boss 
would be that for, say, a four-bladed screw. The blades should be 
mounted on the boss behind one another in the fore-and-aft direc- 
tion, blades in proximity being at a radius of 180 deg. from each 
other, measuring round the boss. The position occupied by the 
foremost blade— perhaps of less radial length than the other, as it 
would work nearer to the hull—would be 2ft. or 3ft. in front of, 
and half the circumference of the boss from, the blade next behind 
it ; and the third and fourth blades would be in the same relative 
position to each other as the first and second cr the second and 
third. The object of placing the blades at 180 deg. radius from 
each other rather than 90 deg.—the normal position—would, of 
course, be to give each blade more solid water to act upon, and so 
to diminish the loss through cavitation. The objection that a boss 
of this kind, for which there is ample room under the counter, 
would be very heavy, may be met by observing that it might be 








attained by filling up the interstices with suitable light material, such 
as wood, so that the bulk of the boss when immersed would render 
it relatively lighter in proportion to its size than the ordinary 
metal boss. 

(2) Diminished resistance. Quite a number of points invite atten- 
tion here. The navigating bridge, as at present designed, must 
set up enormous resistance at high speeds against a head wind. If 
the port and starboard bridges are indispensable in narrow waters 
and when warping in port, might they not be made movable and 
recessed bebind the charthouse in the fore-and-aft direction at 
sea’ In like manner the forest of stanchions supporting shade 
decks and boat decks, as well as the under sides of the overhanging 
decks themselves, present points where resistance might be greatly 
reduced by dispensing with exposed stanchions or frames, and 
adapting known forms of structure to that end. Suitable lines of 
entrance and exit and smooth external surfaces might with advan- 
tage be given to all high exposed superstructures and overhanging 
decks, the latter being given such lines on their undersides by 
means of a thickened and rounded shoulder forward, with gradu- 
ally diminishing sectional area towards the exit, like the wing of a 
bird, the general aim being to lessen atmospheric resistance and 
to gain by any forward impulsive component there may be in the 
wind pressure on either beam. Carefully designed to this end, 
fast steamships might not come far short of their best speed when 
running against the wind, thus tending to raise the average speed 
attainable. 

Some of these points may be appear to be more novel than im- 
portant, but points that may be negligible in low-powered vessels 
become important at the very high speeds now aimed at, though 
not always quite reached. R. M. 8. 

October 19th. 

[Has ‘‘ R. M. S.” forgotten that the multiple screw was used on 
several of Mr. Parsons’ early boats, but has now been discarded ‘— 
Ep. THE E.} 





TRACTION ON HIGHWAYS. 


Sir,—It is not astonishing to hear surveyors’ aversion to 
mechanical traction, and, as justly stated by you, in all its various 
forms and adoptions, would not be tolerated in Kent, the very 
birthplace of the traction engine. It is surprising to find how a 
newly and fine-faced rolled road appears to be the pride of the 
surveyor instead of its ability to withstand traffic. Asa traction 
engine owner, a rock-hard road is not an ideal one ; it immediately 
increases enormously the maintenance of the engine. This has 
been verified by the working of an engine in a district where stone 
setts are largely adopted and working similarly on a first-grade 
country road. The former is twice as costly as the latter as 
regards cost of upkeep. Possibly this is accountable by the present 
lines on which the traction engine is built. The elastic spring 
gear is still in embryo, owing to the limited play which can be 
allowed to the action of the spring. All at present achieved is the 
action of the buffer, and as all engineers are akin to one another in 
this particular device, it can only be looked upon as the fittest, 
except one, which has a special kind of driving plate, allowing of 
a little more action to the spring, but it isabnormadly noisy, and 
excessively costly to keep in repair. The traction engine of 
to-day, as a vehicle, is a very weakly tool. Would it be any better 
for roads if better sprung’ It would undoubtedly be better on a 
question of maintenance. 

The present accepted lines of road-making appear to be in 
getting the face rock-hard by applying a coat of stones and 
then rolling them, leaving the bottom to take care of itself— 
which is so accountable for the face closing down—and bidding 
it farewell for untold veriods. This long negligence is ruinous to 
any road ; ruts are formed, water settles in them, and undermines 
the already soft bottom, and gets worse and worse. Still nothing 
is done until the road has become wretched. What engineer 
would adopt such methods who has the care of costly machinery ! 
A well-timed repair averts a greater breach. To the observant is 
suggested the upkeep of the surface, as soon as the steam roller 
has left it, by filling up ruts as they appear, and keeping the 
camber of the road to standard, such as is the practice in towns. 
It is the want of upkeep which increases the cost of maintenance 
more so than the wear. 

October 22nd, WILLIAM T, LALONDE, 


Str,—I was much interested in the article entitled ‘‘ Traction 
on Highways,” which appeared in your issue of 18th inst. 

It would be interesting to a large number of your readers to 
hear what the Kent county surveyor has to say regarding the large 
number of small traction engines owned by his council and in 
daily use on their roads, seeing that this gentleman would, if 
possible, prevent the use of every description of self-propelled 
traffic owned by others. 

Perhaps there is something in the design of the Kent County 
Council engines, or the system under which they are used, which 
prevents their coming under the ban of the surveyor. If this is so, 
this gentleman will confer a great boon on both users and makers 
of this class of machinery, both inside and outside the county of 
Kent, by an explanation. Curtots. 

October 9th. 


DEELEY'S VALVE GEAR. 

Sik,—Mr. A. Hird’s letter, which appeared in your issue of the 
18th inst., corroborates in a measure that letter of mine which 
appeared in THE ENGINEER for July 19th, 1907. I have since 
then ascertained that the gear in question was fitted in 1873 to 
about sixty eight-wheel coupled engines of the Belgian State 
Railways. A description of these engines and valve gear will be 
found on page 112/ of Vol. iii. of Heusinger von Waldegg’s 
‘¢ Handbuch fiir Specielle Eisenbahntechnik, 1882.” This valve 
gear was ‘also described in ‘‘Couche’s Voie, Matériel roulant et 
Exploitation des Chemins de Fer,” Vol. iii., pages 351 and 352, 
published in 1876. Mr. Druitt Halpin, who is well acquainted 
with Belgian railway practi¢e, could only confirm the correctness of 
the above. 


London, October 21st. MERNOK. 


Sir,—Referring to Mr. Hunt's letter in your last issue, the valve 
gear lately described in your journal was designed by me in 1887, 
and was submitted to Mr, 8. W. Johnson at that date. It was 
not, however, used until I built the Midland express passenger 
engine 999. The working of the gear has been in every way satis- 
factory. 


y 
Derby, October 19th. R. M. DEELEY. 





RAIL CORRUGATION, 

S1r,—Referring to the paper on ‘‘ Rail Corrugation” published 
at page 401 of your issue of October 18th, may J, who have nothing 
more to do with tramways than being an occasional passenger, sug- 
gest for the consideration of the engineers interested that ‘‘ corruga- 
tion” may arise from the wheels of traincars running on particular 
routes being of the same size’ One knows of a ‘‘ hunting tooth ’ 
in gearing. On a railway, wheels of various sizes pass over the 
line, and no corrugation of rails is found. 

The illustrations given in the paper make me more than ever 
convinced that if car wheels varied in diameter the corrugations 
would not be found. 

October 21st. A.M.LC.E, 





THE APPLICATION OF BRAKES ON CURVES. 
Sir,—Now that we are all shocked by another disaster on the 
line, I should like the opinions of some railway men on the effect 
of suddenly putting on the brake whilst negotiating a sharp curve. 
I am told the effect is almost certain derailment, even if the train 
be travelling at a moderate speed only. 





a composite structure, each blade having its own segmental boss 








keyed to the shaft, and the cylindrical form of the whole being 


Eaglescliffe, October 19th, HILLSLAND, 
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A SLOTTING’ MACHINE. 


WE have just received particulars of a new din. slotting 
machine which Messrs. A. Haworth and Co., of Luton, have 
placed upon the market to meet the requirements of those 
who want an inexpensive machine for this class of work. As 
will be seen from the illustration, the machine follows in 
general the ordinary English practice, but several details 
which the makers claim to be improvements have been em- 
bodied. The stroke of the ram is obtained on the lever 
principle, the lever being indexed, thereby enabling the 
operator accurately to adjust the length of the stroke between 
the limits 5in. and zero. The top table measures 12in. by 
10in. A special table 20in. by 14in. by Sin. high can also be 
supplied ; the latter not only gives a greater working surface, 
but also greater rigidity to short work. Moreover, it allows 
the ram to be used over its entire length, and prevents its 
being worn out of alignment by being used at full length ona 
large part of its work. The ram has a 73in. adjustment in 
its stroke, which can be changed whilst the machine is in 
motion, thus dispensing with packing which would otherwise 
be necessary. An adjustable dead stop is fitted to the 
machine, enabling a number of pieces to be duplicated, and 
is arranged so that the ram will pass the stop for work to be 














5-INCH SLOTTING MACHINE 


removed, and still go back tu the exact position for the remain- 
ing parts to be machined. A spring back plunger is used in 
conjunction with the top slide, in order that the latter can be 
set centrally without any trouble or the use of any measur- 
ing instruments. A circular table can be fitted when it is 
required to cut out square, hexagonal, octagonal holes fcr 
cutting notches round a disc in any numbers which are mul- 
tiples of 3€0, as an index dial is fitted. The worm can be put 
out of gear, and the divisions 2, 3, 4, 6, and 8 can be obtained 
from a spring plunger without the use of the index dial. The 
travel of the body is 14in., and the transverse travel is also 
l4in. The driving pulley is 10in. in diameter by 3in. face, 
and the speed of running 240 revolutions per minute. Special 
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CIRCULAR TABLE 


provision has been made for tightening the belt by giving the 
countershaft a vertical movement. The main casting is 
box-shaped, and shelves are provided for tools. Special tools 
can be supplied with this machine. They are held on the 
ram in a tool holder provided for the purpose. 








SOME TENDENCIES OF THE COLLEGE OF 
TECHNOLOGY.* 


THERE are few human organisations for which it is so difficult to 
estimate either the value of the energy which goes in or the value 
of the product which comes out as it is for a colleze. Any college 
subject may be so studied and so taught as to tend toward the 
upbuilding of the intellectual and moral life of a student, or it 
may tend the other way, so much depends upon the personality of 
the teacher and of the student. The same subject in the hands 
of one teacher may prove fruitful, and in the hands of another 
barren, and in every college there are men who are feeding stones 
instead of bread to students, and this with the purest motives and 
the best intentions, Furthermore, there are few men in any com- 
munity who could, even if they took the time to make an exami- 
nation, tell with any degree of certainty whether the work in any 
department of a college is effective or not. Still fewer are those 
whose judgment as to whether one college is better than another 
is deserving of confidence, 

The individual w1o would undertake to measure the efficiency 
of acollege in the United States finds himself at the outset face 
to face with a difficulty which a mechanical engineer who measures 
a water whee] does not experience, and that is the question: 
‘* What is a college?” There are to-day in these United States 
of ours and in our English-speaking neighbour, Canada, some 
700 institutions calling themselves colleges and universities. They 

Abstract oi an address celivered at the Decennial Founder’s Day 
Exercises, November 30th, 1906, by Henry Smith Pritchett, Ph.D., 
LL.D., President of the Massachusetts Institute of Technology, and of 
the Carnegie Foundation for the Advancement of Teaching. 





vary from fairly successful high schools to institutions of a 
university character. 

If a college were freely described to-day from the characteristics 
which actually exist rather than from the conditions which govern 
its entrance requirements and its course of study, the description 
might be something like this : 

A college is a human organism composed of trustees, faculty, 
alumni, and students, planned to carry on a certain work of instruc- 
tion, but mainly devoted to the promotion of the fortunes of ‘‘ the 
college.” The chief business of the president, trustees, faculty, 
and alumni, is the advancement of the college in numbers, in 
influence, in wealth, beyond that achieved by their competitors. 
The love of learning and the sweet serenity of books have some- 
what the same relation to this process that the platform of the 
political party has to the party politics. This situation is a sharp 
contrast to that which held in our old-time colleges of fifty years 
ago, and it has been vastly hastened by two things which have 
greatly affected the educational situation in the last decade. 

One is the sharp competition between colleges. We Americans 
share to the full what Mr. Bryce, in the Americun Commonwealth, 
has so aptly described as ‘‘that passionate love of competition 
which possesses English-speaking men.” In education, as in all 
social movements, there is bound to come a certain amount of com- 
petition. In America we have made it a competition between 
institutions, while in Europe it has remained rather a competition 
between individuals. 

A second influence which has been a large factor in affecting the 
atmosphere of college life has been the advertising which educa- 
tion and educational institutions have received in this country in 
the last quarter century. No other cause, unless it be that of 
life insurance, has been so advertised since the Civil War as educa- 
tion, and the methods of advertising have been very similar to 
those adopted in insurance—that is to say, they have generally held 
out the promise of a five dollar return on a one dollar investment. 
One college after another has felt it wise to maintain a publicity 
bureau, an employment office for its graduates, and an organisa- 
tion for putting its men into valuable places. 

Both of these tendencies have worked also to make the colleges 
more and more a part of the commercial world in which we live ; 
and one sees in the organisation of the last ten years such commer- 
cial tendencies more and more strongly reflected. These tenden- 
cies are not all bad, but the result has been that in the last ten 
years the college has become increasingly an organism for the pro- 
motion of its own fortunes, for the placing of its own men, for dis- 
tancing its own rivals, rather than as an organism for the 
development of steady character and of reserve force. 

Those who have to do with the college of technology must admit 
that when it undertakes to give iu four years, and simultaneously, 
the foundations of a general education and a technical training, 
it undertakes to do a most difficult thing. More and more in the 
last ten years has this fact been realised, and there has grown out 
of it a marked tendency to give those boys who can afford it both 
the training of the college and of the technical school. In all 
institutions of technology to-day a considerable proportion of the 
students who enter have had their general college course before 
they come, and they enter the school of applied science as a pro- 
fessional school, just as they enter the medical school or law school. 
That this tendency is growing we cannot deny ; and that it will 
have an important influence upon the college of technology in the 
next two decades is equally clear. There will be differentiated, 
doubtless, two classes of such institutions: one consisting of under- 
graduate institutions similar to the technical college of to-day, 
giving a technical training and so much of a general education 
as is possible in four years; the other comprised of graduate 
schools of applied science for men whose work is wholly pro- 
fessional and who have previously had a general education in 
the college. The present epoch is, therefore, one of transition 
for the college of technology, and I think that we may safely 
say that the next decade will see some sort of crystallisation 
along the lines which I have just mentioned. 

One respect in which the college of technology has not seemed 
to make good the hopes of its friends in the last decade has been 
in the matter of scientific research. In all American institutions, 
whether universities, colleges, or technical schools, the spirit of 
scientific research is relatively weak. The output of energy is in 
the main directed toward other ends. This is as it should be. 
The real work of the technical college is to prepare men to be engi- 
neers, to be architects, to be chemists, but it will always be true 
that there should be about this college of technology that which 
should encourage the spirit of scientific research. Long before this 
we should have had in each of our stronger schools of technology a 
real centre of engineering research—research which had todo with 
applied science and its problems. To-day such research is almost 
wholly wanting, or at best is present in our schools of technology 
in limited degree. 

In fact, I should say that the chief weakness of the schools of 
applied science to-day is the failure actually to apply science ; in 
other words, the failure to make the fundamental studies, mathe- 
matics, physics, mechanics, and chemistry lend themselves in the 
hands of the student as tools for the working out of practical 
problems. This lack of successful application is reflected both in 
the teaching of our technical colleges themselves and in the rela- 
tion which these institutions have to the arts and industries. 
There is no such relation, for instance, between the science of 
chemistry and the chemical industry, in our country, as exists in 
Germany. 

There is a great difference in the success with which these 
different sciences have come to be used as tools by our students, a 
difference which marks great pedagogic distinctions. Forexample, 
mathematics and mechanics do not begin to lend themselves as 
tools with anything like the success that physics and chemistry do, 
and very largely from the cifference in the way of teaching. We 
have never begun to teach mathematics by the laboratory method 
in anything like the practical way in which we teach chemistry 
and physics. 

Another direction in which the college of technology has not 
yet come to full efficiency is found in the tendency to teach 
ever increasing divisions of engineering and of applied science, 
and thus differentiate in the effort to meet all the various 
branches of engineering and of industry. Forty years ago we had 
only one kind of engineer. To-day we have many kinds. 
Engineering practice has been greatly differentiated. It was 
natural that the schools of applied science should attempt to 
train men for minuter subdivisions of these branches of engi- 
neering. 

In the attempt to do this, we have lost sight somewhat of that 
pedagogic truth which lies at the base of all good teaching, namely, 
that the real purpose of teaching is not so much to give to the 
student a large collection of facts as to familiarise him with certain 
fundamental processes of reasoning. Once a man has been 
grounded in fundamental truths and knows how to reason, all 
other things are possible to him. On the other hand, if he fails 
to grasp these fundamental truths and processes, no amount of 
facts that may be crammed into him can take the place thereof. 
Our tendency for the last ten years in the technical school has 
been to add multitudes of short courses, in order that men may be 
ready forevery small branch of the engineering profession. This 
tendency has gone too far. We need again to remind ourselves of 
the fundamental facts of teaching to which I have just alluded, and 
to set our faces to the work of simplifying our courses to the end that 
the student may have fewer things to do, that he may have the 
time to ground himself thoroughly in the fundamental, may gain 
the power to reason about them, and may learn how to apply them 
in at least a few illuminating examples. There can be no 
question in my mind that the load laid upon the student in our 
schools of technology is too heavy and that it is unevenly dis- 
tributed, at times bearing much harder than at others, and that 
the work has tended to become more and more disciplinary 
rather than educational, and has consisted in many cases of 
giving to the student a stone which many a lad has earnestly, 


but unsuccessfully, sought to roll up the hill of knowledge, 

In the next decade we need, as teachers, to turn to making th 
courses of instruction mean these fundamental things to all st udente 
toset ourfacesresolutely towards simplicity, sincerity, and th: rough. 
ness, ‘ 

Ten years ago the schools of technology were being so:newhat 
criticised on the ground that they taught men rather tc make 
a living than to live, that their courses were arranged without 
regard to the inclusion of humanitarian and culture studies, In 
response to this criticism most schools of applied science have 
added to their courses of study within this period a certain 
amount of so-called ‘‘culture studies.” The result which we 
have to-day represents rather a Culturkampf than a real gain ip 
the social culture of the students themselves. These so.; alled 
culture studies have consisted generally of English, German, and 
French, history and economics. All these are studies of ,reat 
importance and of real humanitarian and cultural value if studied 
in the right spirit and under the right circumstances, but their 
value to the student of the technical college has been of very 
varying importance, depending partly on the atmosphere of the 
technical school itself, partly on the lack of thoroughness jn the 
secondary schools. 

German and French have been assumed to be not only of vreat 
value as culture studies, but to be toolsin the hands of the students 
as well. As a matter of fact, they have generally served neither 
purpose, and have simply added a load to the student’s work. The 
work in German and French is usually of an elementary sort, and 
could be done as well by the boy of fourteen as by the youth of 
eighteen. The study is continued in an intermittent way for two 
or three years, by which time the student has obtained the morest 
smattering of the language.~ To call this process a cultura! one 
is the greatest possible mistake, and to assume that it gives the 
student a tool for the reading of foreign languages is equally 
erroneous. Not one man in a score gets enough German and 
French to make it of any real value to him afterward. 

Speaking frankly, we men in the colleges of technology need to 
recognise clearly that it is neither the study of literature, nor 
of economics, nor of history, nor of any other thing, that 

vy se brings culture and a broad sympathy with men, 
Chemistry, physics, and mechanics may be taught in such 
a way as to minister to the development of great humanistic 
interests as effectively as any of the so-called culture studies, 
The fact that we need to lay to heart is that that which 
brings ahout true culture in men is intercourse with other men 
of culture, acquaintance with the thoughts of great men either 
through the medium of books or through the words of living men, 
and the rubbing together of one student against another. If we 
desire to increase in our colleges of technology the spirit of true 
culture, and to bring about a larger human interest, the proper 
way to do this is to bring into our colleges teachers who are 
themselves exponents of this culture and of this wide human 
interest, and to see to it that the student who comes froma 
cultured home may have the easy opportunity to bring that home 
culture in contact with the student who has not been so fortunate, 
For as one torch lights another and is not diminished thereby, 
so one spirit touches another and inspires it with the true warmth 
of human brotherhood. 

In these repects to which I have alluded, it seems to me clear 
that the college of technology still falls below that coetticient of 
efficiency which it may still hope to have. The failures are in 
many respects the failings of our time and of our generation. They 
are the omissions or the excesses which seem incidental to rapid 
growth, to an intense commercial spirit, to sharp cowpetition, and 
to the pedagogic tendency under which we have sought to do all 
things ina short time. They are shortcomings, if they be indeed 
shortcomings, which are to be recognised, not in the spirit of dis- 
couragement, but in the spirit of courage. They are faults, if they 
be indeed faults, to be dwelt upon, not in the spirit of fault finding, 
but with the determination to remedy. They are mistakes, if in- 
deed they be mistakes, which are to be pointed out, not for the 
sake of condemnation, but for the sake of higher attainment, and 
if we may hope in the next ten years t6 deal with them in that 
spirit and with the courage, with the clearness of intellect, with 
the practical spirit of the American teacher, we may stil! expect to 
see in another decade very great improvement therein. 

However frankly we may admit the shortcomings of vur 
colleges of technology, no one can be in touch with one of 
these institutions without a firm belief in their reason for 
existence and without a strong faith ‘in the further adapta- 
tion of the college of technolegy to the needs of American 
youth. Founded forty years ago to meet the needs of a 
new century, the American schools of technology are just 
approaching that period of life which Victor Hugo calls “the 
youth of old age,” the period in which the tendency has come to 
fixed forms and traditions. Meantime, the whole problem of 
technical education and the needs of the country have enormously 
changed. ‘To-day the school of technology is called upon, not for 
a new form of education, but for an adaptation of its curriculum 
in such measure as to serve at once the needs of the man and of 
the engineer. No one can be in contact with the army of students 
which works in one of the schools without realising that they form 
a great living stream of moral earnestness and moral energy, and 
that this earnestness itself is a tremendous factor in the develop- 
meut of the school. Unfavourable natural or social conditions may 
delay the changes which are sure to come, but from the past we 
may fairly have faith in the American teacher to develop ovt of the 
conditions a form of instruction capable of dealing with the con- 
ditions. That technical colleges will be more alert, more ready to 
promote such experimentation, than other colleges I do not 
believe. To argue this involves a distinction in human nature 
which does not exist ; but that they have earned a real place in our 
system of education there can be no question, and that their edu- 
cational no less than their vocational efficiency will be increased 
in the coming decade I have not the slightest doubt. In my judg- 
ment, efficiency in education and efficiency in training are likely to 
go together, and they will come in proportion as we return to a 
greater simplicity, to a less minute differentiation of technical 
subjects of instruction, to a better concentration of fundamental 
sciences upon the practical problems of the engineer and of the 
chemist, and to a recognition of the fact that true culture comes 
by the contact of men with men, of mind with mind, of spirit with 
spirit. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer Commanders.—J. R. Roffey, to the Urion, additional, 
for charge of machinery, for Malta R.N. Reserve, for fleet duties 
at Malta, and for duty with t.b.d.’s ; R. W. Jones, to the Vivid, 
additional, for drafting and mobilising duties; J. M. Simpson, to 
the Formidable. 

Engineer Lieutenants.—B. C. Bowler, to the Essex, for combined 
exercises, lent ; E. L. Sagar, to the Thetis ; C. E. Vinning, to the 
Hecla, for the Tiger; C. Howle, to the Vivid, for the Cyclops: 
H. H. Johnson, to the Sapphire, for the Arvn ; G. C. Nicholson, to 
the Bulwark, to assist Engineer Captain; L. J. Le Mesurier, to 
the Cornwall; F. S. Carlisle, to the Espiegle, for Dartmouth 
College. 

Engineer Sub-Lieutenants.—F. b. Minhinnick, to the Duke of 
Edinburgh, lent for training ; H. W. Smith, to the Implacable ; J. 
Pattinson, to the Vengeance. 








Durine the past year 45,000,000 passengers travelled 
on the Newcastle-on-Tyne Corporation tramways, and the profit}: 





over £28,000, nearly £10,000 more than in the previous year. 
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ON THE INDICATED POWER AND MECHANICAL 
EFFICIENCY OF THE GAS ENGINE.* 


By Professor BERTRAM Hopkinson, Member, of Cambridge 
University. 

In the report of the Committee of the Institution of Civil Engi- 
neers on the Efficiency of Internal Combustion Engines,} the 
following remark occurs (page 247) :—‘‘ It would be desirable but 
for one circumstance to calculate the relative efficiency only from 
the indicator horse-power. But it appears that in the case of gas 
engines, and especially gas engines governed by hit-or-miss 
governors, the indicator diagrams do not give as accurate results 
as is generally supposed, The diagrams vary much more than 
those of a steam engine with a steady load, and the mean indi- 
vator horse-power, from the diagrams taken in a trial, may, it 
appears, differ a good deal from tne real mean power,” 

his statement is fully borne out by the tests of the Committee, 
which show that the mechanical efficiency taken as the ratio of 
brake to indicated power varied from 80 per cent. to 94 per cent. 
in the three engines tested. These engines were of similar type, 
but of different sizes, and whereas the smallest of 5 horse-power 
showed a mechanical efficiency of 90 per cent. the intermediate 
engiue of 20 horse-power showed a lower efficiency of 80 per cent. 
‘ne Committee remarked that these values were obviously incor- 
rect, and the values adopted by them for the mechanical etticiency 
were obtained by running the engine lightand making an estimate 
uf the indicated horse-power under these conditions. Assuming 
that the mechanical loss is constant at all loads, the indicated 
power at full load can be determined by adding the power absurbed 
at no load to the brake power. ‘T'he mechanical efficiencies of the 
three engines found in this way were respectively :— 

Bngine .2 2+ oc «« «ee ‘a L R p 

Mechanical efficiency .. 0-26 0-306 0-583 

These results are just what would be expected ; the mechanical 
efficiency showing a slight improvement with the size of the 
engine. 

‘Tne opinion of the Committee quoted above is obviously impor- 
tant and may be expected to have a widespread effect in gas 
engine testing. It tnrows doubt upon mavy of the efficiency tests 
un gas engines which have b therto been made and published. 
Moreover, the method which the Comunittee themselves adopted 
tor getting the indicated power from the brake power seems tu 
ieyuire further investigation before it can be acvepted as accu- 
rate. It may, no duuut, be assumed on the evidence of steam 
engiue tests that under given conditions of lubrication 
the friction is practically independent of the pressure in the 
engine. But whereas m the swam engine the whole of the 
mechanical losses are to be uscribeu to triction, that is nut the 
case in the yas engine, in which a considerable amount of 
power is wasted in pumping and is usually iucluded in 
ube mechanical losses. Morevver, with a given supply of oil, 
lubrication conditions in the steam engine are practically constant, 
but ia the gas engine that is by no means the case. Great changes 
can take place 1 the temperatures of the cylinder walls in a 
comparatively short time, anu this will affect tne viscosity of the 
oil and theretore the work spent in friction. The author therefore 
determined to undertake an investigation with the object of tinding 
whether the indicator power of the gas eogine dues, in fact, vary 
so much, and is so difficult uf determnation, us the report of the 
Committee referred to suggests. If 1t were found that the indi- 
cated power could be accurately determined directly, it was 
further desired to test, by direct cum parison of brake and indicated 
power, the validivy of the Commuttee’s method of getting the 
mechanica! efficiency. Briefly, the conclusions reached are :— 

(1) lf precautions are taken to keep the pressure of the gas 
supply constant, the diagrams given by the evgine are remarkauly 
1egular, and, whether the engine be missing ynilions or not, it is 
possible, by the use of asufficiently accurate iuaicator, to obtain the 
indicated power from diagrams within 1 or 2 per cent. It seems 
probable that the ditticulty experienvted by the Committee was due 
either to the essential defects, tor this purpose, of the ordinary form 
of indicator, or to casual variations in the gus supply per suction, due 
perhaps to variation in the gas pressure at the engine. 

(2) The difference between indicated horse-power and brake 
horse-power is rather less than the horse-power at no load under 
the same conditions of lubrication, mainly because of the difference 
in the power absorbed in pumping. In the particular engine tested 
by the author the error from this cause in obtaining the indicated 
power would amount to about 5 per cent. The friction is substan- 
ually constant from no load to full load, provided that the tem- 
perature of the cylinder walls is kept the same, but the influence of 
temperature is very great. 

The engine used in the tests was kindly placed at the author's 
disposal by Messrs. Crossley Brothers. It is intended to give a 
inaximum output of 40 horse-power on the brake, and the follow- 
ing are the particulars of it :— 

Cylinder lijin. diameicr by 2lin. stroke. 
Speed 180 revolutions per minute. 
Compression space 407 cudic inches, 

Compressicn ratio .. 6-37. 

Compression pressure 17) lb. per square inch absolute. 

When exploding every time, the indicated horse-power at 180 
revolutions per minute 1s 0-495 times the mean effective pressure. 

The engine works the ordinary Otto cycle, governed by hit- 
and-miss. The ignition is by magueto. The engine was luaded 
by belting it toa dynamo, lent by Messrs, Mather and Platt, which 
also served to motor it round when required. The fuel used was 
Cambridge coal gas. When an accurate measurement of brake- 
power was desired, all-round rope brakes were used, one on each 
ty-wheel, and as the measurements were such that the brake tests 
only lasted afew minutes, it was not necessary to use any water- 
cooling, The engine was fitted with an exhaust gas calorimeter cf 
the spray type. 

For measuring the gas supply, a standard holder, by Messrs. 
Parkinson and Cowan, having a capacity of 10 cubic feet, was 
placed between the main gas supply and the engine, and as close 
as possible to the latter. inthe ordinary running ot the engine the 
holder stood at a constant level, the tlow of gas into it just balancing 
the flow out, and under these conditions it served as a gas-bag, 
coming down by about one-tenth of a cubic foot at each suction of 
the engine, In a measurement.of gas consumption the supply to 
the holder was cut off, so that the engine took gas only from the 
holder, and the quantity taken in a definite number of suctions— 
usually about fiftty—was noted. The indicator diagrams were 
photographed at the same time as this measurement was made. 
After the completion of the measurement, the inlet pipe to the 
holder was opened, and the counter-weights adjusted, so that the 
holder slowly rose to nearly its highest position, when the measure- 
ment could, if necessary, be repeated. It was possible in this way 
to read off the gas consumption correct to one part in 500, and, 
allowing for possible inaccuracies in the gasholder divisions, small 
changes in temperature and pressure, &c., itmay be taken as certain 
that the gas consumption given is within one-half per cent. of the 
truth, his method of gas measurement is, of course, specially 
adapted for cases like the present, in which the actual gas used in 
4 particular cycle or series of cycles is desired, but it may be noted 
that it is almost equally suitable for the measurement of gas con- 
sumption for a long period. | It was found that it made no percep- 
uble difference to the power given by the engine whether the inlet 
pipe to the holder was open or closed, and it may be assumed 
therefore that the gas consumption remains the same under these 
two conditions. The rate of consumption determined by the holder 
may therefore be assumed to hold during the intervals when the 
holder is filling, or is standing at a constant level. This method 
of measurement, which is much superior in accuracy to any meter, 
and is very convenient, might easily be applied to much larger 


ps... a,” The Institution of Mechanical Engineers. 
1 Prececdings,” The Institution of Civil Engineeis (1% 5-6), vol. cixi.i. 





engines, since all that is required is a holder of capacity sufficient 
to run the engine for about one minute. 

@ The work of making the tests and reducing the results was done 
almost wholly by two students of the engineering laboratory, 
Messrs. A. R. Welsh, of Trinity College, and A. L. Bird, of Peter- 
house. ‘To these gentlemen the author must express his thanks. 
Without their assistance it would have been impossible for him, 
with the time at his disposal, to have carried through the series of 
tests which is here described. 

The first requirement for the investigation proposed was an 
accurate indicator. In order to get at all satisfactory results it 
was necessary to construct an instrument which could be relied 
upon absolutely to give the indicated power within 2 per cent, 
Further, it was necessary that the instrument should be capable of 
working for long periods: without breaking down, so that large 
numbers of diagrams could be taken under given conditions, The 
author’s experience of indicating gas engines has convinced him 
that it is quite impossible to fulnl the first of these conditions, to 
say nothing of the second, with any form of pencil indicator. It 
is unnecessary to discuss here the various sources of error in the 
pencil indicator, but it may be noted that two of them, namely 
the inertia of the piston and looseness in the joints, are of 
especial importance in the gas engine. In the engine on which 
the experiments here described were made the pressure rises on 
explosion from 170 lb, to 500 lb. or 600 lb. per square inch in less 
than ,\5th of asecond. Now, the natural psriod ot oscillation of 
a Richards indicator of the kind made by Casartelli, of Manchester, 
for gas engine work, when working with a three-hundred spring is 
of the same order, that is, about ,},th of a second. In conse- 
quence of this, as is well known, violenc oscillations may be set up 
vy the explosion and continue along the expansion line of the 
indicator. The magnitude of these oscillations depends upon the 
relation between the time taken by the pressure to rise to its full 
va'ue and the period of oscillation of the indicator. Thus with 
certain gas charges there may be practically no oscillation, while 
with a slightly ditferent mixture the oscillations may become so 
great as to make accurate measuremert of the diagram impossible. 
‘Ihe effect of indicator inertia on gas engine diagrams is well 
known, but the other defect referred to, namely, backlash in the 
mechanism, has not, I think, been fully appreciated, though it is 
fairly obvious, The maximum pressure in a gas engine in which 
the compression ratio is 6 is 500 1b. to 600 1b. per square inch, and it 
is necessary, therefore, to use a very stiff spring. Stiffness is also 
required to reduce the natural period of the instrament, and so to 
bring within reasonable limits the oscillations due to inertia. In 
practice the author has found that in the Crosby indicator a spring 
giving a deflection of lin. with a pressure of 300 lb. per square inch 
is barely stiff enough. Now, the mean pressure is about 100 lb. 
per square inch, giving a mean height with this spring of 0-3in.; 





Fig. i—INDICATOR DIAGRAMS 


slackness in the joints amounting to a total movement of the 
pencil of ,},th of an inch will therefore cause an error in the 
diagram area of 3 per cent. 

Tbe author has examined a considerable number of pencil indi 
cators for backlash, and has not yet succeeded in tinding one, 
even when perfectly new, in which it amounts to less than };3in, 
and in very few is it less than , 7,;in., giving an error of 6 per cent. 
in the diagram area, It is by no means surprising that this should 
be so when one considers that in the Crosby indicator motion 
there are four pin joints between the piston and the pencil, and 
that the motion is magnified six-fold. Thus a movement of ;},in. 
at the pencil corresponds to only z75;in. at each joint. Auother 
error of the same kind i. that due w the deformation of the lever 
carrying the pencil set up by friction of the pencil on the paper. 
The combined effect of this and of backlash is to increase the mean 
height of the diagram by an amount which, from the nature of the 
case, is quite uncertain, but which may easily reach ;\,in. even with 
a new indicator in perfect adjustment. ‘this error is in most 
instruments counterbalanced to some extent, and in many over- 
balanced, by that due to motion of the pencil at right angles to 
the piston bore. 

The pencil motion should, of course, be accurately parallel to 
the piston motion, but in all indicators looseness in the joints pre- 
vents this motion from being perfectly definite. The pencil can 
move anywhere between two parallel lines, and the friction 
between pencil and drum is quite sufiicient to make it take either 
of these. In the diagram, the expansion line and compression line 
are both shifted inwards and the area and mean pressure reduced. 
This defect is sometimes rather serious in the Crosby indicator, 
which in other respects is as good as a pencil indicator can be for 
gas engine testing. The author has never found it amount to less 
than ;{;in., and the mean pressure taken with this instrument is, 
in consequence, often too small. Using a three-hundred spring 
the mean pressure taken from a diagram 2hin. long from a gas 
engine compressing to 170 lb. per square inch absolute, will be 
34 per cent. too small if the horizontal backlash amounts to ;2;in. 
Stretching of the cord caused by drum friction of the kind dis- 
cassed by Professor Osborne Reynolds acts in the same way. It 
would appear that on account of these disturbances, in themselves 
so minute, gas engine diagrams taken with a pencil indicator can- 
not be relied upon as accurate to within 5 per cent., and the error 
must often be more like 10 per cent. When the indicator is sub- 
jected for any considerable time to the wear and tear involved in 
recording the explosions of a gas engine with high compression 
and using heavy charges its joints rapidly become so slack as to 
destroy its value for any but the roughest measurements. Indeed, 
it may almost be said that the life of a pencil indicator—as an 
instrument of precision—when used on such a gas engine is limited 
to a few hundred explosions, P35 

To overcome both these defects of inertia and backlash it is 
necessary to reduce very much the motion of the moving parts of 
the indicator and to use optical means for magnifying that 
motion, The diaphragm manograph first proposed by Perry and 


now in use to some extent as a commercial instrument in the form 
of the Hospitallier-Carpentier manograph, is unsuited for accurate 
quantitative work for a number of reasons ; the chief of which are 
that the displacement is not proportional to the pres:ure, so that 
the diagrams cannot be integrated by a planimeter and that it is 
inconveuient to calibrate. ‘the author therefore determined to get 
a@ new desigu of indicator of tne piston and spring type with 
optical magnifying mechanism. In the form finally adopted, after 
a considerable amount of experimenting, the spring consists of a 
straight piece of steel strip held as an encastred beam in a steel 
frame. A piston slides in a bore communicating with the engine, 
the axis of this bore being at right angles wo the spring and passing 
through its centre. The pressure on the piston deflects the spring 
and so tiits a smali mirror abouc an axis at right angles to the 
bore, the pivots of this mirror being carried on a steel frame. To 
give the other motion to the mirror the whole apparatus—astraight 
spring and mirror with its pivots—is positively connected to an 
excentric on the crank axle by which it is rocked about the axis 
of the bore, thus giving the piston motion of the diagram without 
the possibility of any lust motion. This instrament is practically 
indestructible, and 1t has been left open to the engine for con- 
siderabls periods without giving is any attention. The vertical 
defivction is accurately proportional to the pressure, so that the 
diagrams can be integrated with a planimeter. Finally, the period 
of usvillation is only about ,/;th of a second with sucn strengths 
of spring as were used in the mechanical efficiency tests. The 
indicator is very easily calibrated by dead weights. The diagrams 
used in these measurements were photographed, but for many 
purposes it has been found sufficient to observe them direct by 
means of a telescopic arrangement by which they are projected as 
a bright line of light on to a transparent screen with vertical and 
horizontal scales. It is easy to plot the diagram on to a piece ot 
squared paper, and its area can thus be obtained within 5 per 
cent, without the trouble of photography.* 

Fig. 1 isa facsimile of a norma] diagram taken with this instru- 
ment; it represents about a dozen consecutive explosions. 1n 
order to determine the accuracy with which the inuicated power 
can be determined three diagrams similar to this were taken, each 
comprising twenty consecutive explusions, and these were inte- 
grated by separate observers directly from the negatives, each 
diagram beiny dealo with by two observers so as to get six inde- 
pendent integrations. in the result the mean of all une measure- 
ments was found to be 0-954, the maximum being 0-963 and the 
tainimum 0-940. 

‘his test was considered to have established the accuracy of the 
instrument subject to the calibration being correct. It alsu proves 
that the diagram, when the engine is exploding continuvusly, 1s 
quite remarkably regular. Ic is certain that in a cortinuous series 
of, say, a bundred explosions the diagram area does not vary more 
than | per cent. on either side of the mean value. When the 
governor cuts out charges of gas, however, a slight enlargement of 
the diagram is sometimes perceptible in the cycie following a miss. 
Occasionally this enlargement amounts to as much as-4 per cent., 
while at other times it disappears completely. On theoretical 
grounds it is to be expected that the gas taken after a miss will be, 
if anythiog, slightly less than after an explosion.| On the other 
aang, the efficiency is slightly higher. Bu. whatever the cause of 
rhe shghct difference in area, 1t is clear that it can have no prac- 
tical ettect in an ordinary fuli-load trial, since it only happens once 
in five or six cycles. [t may therefore be taken as detinitely 
established that, given a sufficiently accurate indicator and con- 
stant conditions, tne indicated hur-e-power of a gas engine may be 
determined from diagrams with an accuracy which 1s probably 
superior to that attainable in the steam engine. 

‘The indicated horse-power of the engine 1s dependent, of course, 
upon the gas supply. Jn the tests described abuve the amount of 
gas taken per cycle was, 1.0 doubt, very constant, but it is probable 
that under certain circumstances there may be casual variations of 
gas supply which give rise to varying diagrams. The gas taken 
per suction with a hit-and-miss governor is determined by the 
temperature of the cylinder walls and piston and by the opening of 
the gas cock. So long as these variatles and the pressure in the 
mains are kept constant there is no reason why the gas consump- 
uon should vary. In the trials described in this paper a gasholder 
of considerable capacity was piaced close to the engine, and the 
pressure in the holder was, no doubt, very nearly constant, but 
that, of course, may not be so in all practical tests. The mean 
pressure in the cylinder during the suction stroke is about 2 |b. 
per square inch below atmosphere, equivalent to about 55in. of 
water. A variacion of 2in. or 3in. of water in the pressure outside 
the engine, therefore, gives a substantial change in the gas supply. 
Such a variation would naturally occur afver a missed ignition if 
the gas-bag were not of very ample capacity and placed close to 
the engine, and this may to some extent account for the very con- 
siderably enlarged diagrams which in some engines have been 
observed to follow a miss. 

Changes of cylinder temperature considerably modify the gas 
consumption per cycle with the same opening of the gas cock, but 
these changes are, uf course, comparatively slow, and do not affect 
the accuracy of an estimate of indicated power where the condi- 
tions are fairly constant. - As an indication of their amount, the 
following test may be cited :—The engine was first run light with 
a large tlow of jacket-water; it was then fully loaded and the 
jacket-water throctled until the temperature at exit rose to 185 deg. 
Fah, (85 deg. Cent.). The load was then suddenly thrown off, and 
the engine was allowed to run ligot fora short time with the hot 
jacket. A large quantity ct water was then passed through the 
jacket, so that the temperature of the cylinder rapidly fell to 
61 deg. Fab. (16 deg. Uent.). The gas taken per suction was 
measured at invervals with the results snown in Table I. 

Ic will be noted that the gas consumption varies between limits 
differing by 12 per cent., and the indicated power would change 
in almost tue sawe ratio. ‘Tue change in the gas consumption at 
and following the points marked * is mainly due to the change of 
temperature of the piston, which very rapidly follows any cnange 
of load. 

It will be desirable to give a statement of the meanings which 
will be attached in this paper to the terms ‘‘indicated power,” 
** mechanical loss,” &c.:— 

Indicated power is the area of the positive loop of the indicator 
diagram muittiplied by the number ot explosions per minute and 
by the appropriate constant for reducing to horse-power. 

Mechanical loss is the difference between indicated power and 
the brake power delivered at the circumference of the tly-wheels. 
It includes the negative loop of the working diagrams and also the 
negative work done when the engine takes no gas. 


TABLE I. 





Jacket temperature. 





Gas, 
(Outflow). Load. (Cub. ft. per suct on) 
58-6.° F. (14°-1s° C.) Nil. 0-1217 
*72° B. (22° C.) Full. v-1124 
114° F. (45° C.) vo. 0-1.03 
153° F. (85° C ) Do. u-lu7é 
* 196° F. (91° C.) Nil. O-Liy 
185° F. (85° C.) Do. u-1l4l 
179° F. (81° C.) Do. 0-115 
62 F. (ie? C.) Do. 0-1205 
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Mean effective pressure is the mean pressure calculated from the 
positive loop of the indicator diagram. It is sometimes convenient 
to speak of the ‘* mean pressure effective on the brake,” and tis 
is equal to the mean effective pressure multiplied by the mechanical 
efficiency. , 

Mechanical efficiency is, as usual, the ratio of brake to indicated 
power (the latter being defined as above). 


* A full description and drawing of the indicator are given in Appendix 
I, and Fig. 4 (pust) 








t see appendix II, 
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Thermal efficiency is the ratio of indicated power to the lower 
calorific value of the gas used, the two quantities being, of course, 
reduced to the same units. 

A large number of tests were made with the object of deter- 
mining the mechanical losses by finding the difference between 
indicated power and brake power, and of comparing the result 
with that obtained from running the engine light under the same 
conditions 1t will be well to describe one of these tests in detail 
and to summarise the results of the others, The engine was run 
with a fairly full load, missing about one explosion in five cycles. 
The load was applied by means of rope brakes and, as the test only 
lasted a short time, it was unnecessary to employ any water cool- 
ing. While careful observations were taken of the brake load 
(the difference between a deadweight and a spring balance) three 
photographs of indicator diagrams were taken, each photograph 
covering about a dozen explosions, At the same time the misses 
cecurring in about a couple of hundred cycles were counted, so 
that the ratio of mixed ignitions to cycles was accurately known. 
These observations gave all the data for the mechanical efficiency, 
no observation of speed being necessary ; the speed was, however, 
kept approximately constant by the governor at 180 revolutions 
per minute, and in what follows brake power and indicated power 
are both calculated on the assumption that that was in fact the 
speed of the engine. The following are the results of measuring 
the three photographs, together with the observations taken at the 
same time as the photographs :— 


TABLE II, 


Jacket ; exit 


Fxplosions “~* | Gas per 
temperature. cycles. — from: | Suction. | LH.P. 


diagram. 





lov’ F. (65° C. 0-804 100-3 0-1196 | 39-7 


0-1182 10-9 


— 0-82 99.4 


160° F. (71° C.) 0-825 9°-0 0-1164 40-2 


The gas charge was measured, as described above, by means of a 
standard holder, and is correct to within one part in two hundred. 
It will be seen that the mean pressures from the three diagrams 
show very good agreement, being all within 1 per cent. of the 
mean value after allowing for the small change in gas charge. 
The mean of the three observations of brake hor-e-power is 34-5. 
The mean indicated power is 40-0, giving a mechanical efficiency 
of 86-2 per cent. The difference between brake and indicated 
horse-power ranges from 5-7 to 5-3 horse-power, the mean being 
5-5 horse-power. In the course of the test the jacket temperature 
rose slightly, and, as will shortly appear, this is sufficient to 
account for the small diminution in mechanical losses observed in 
the course of the test. 

Immediately after the completion of the above full-load tests 
the brakes were taken off and the engine run without load, the 
jacket water being throttled so as to prevent ‘he engine from 
cooling down rapidly. Photographs were at once taken of the 
indicator diagram, the gas consumption was measured. and tke 
ratio of explosions to total cycles was ascertained. to be 0-141. 
The mean pressure was found to be 105-5 lb. per square inch, the 
gas consumption 0-1252, giving indicated horse-power 7-35, or 
about 1-85 horse-power more than the difference between the in- 
dicated horse-power and the brake horse-power in the full-load 
tests. Had the engine in the latter case been firing every time 
instead of four times out of five, this difference would have beea 
increased in the ratio 3, becoming 2-3 horse-power. 

This result, that is, that the power taken to turn the engine 
round at light load is rather over 2 horse-power more than the 
mechanical losses at full load, which was verified on many occa- 
s‘ons, is due almost wholly to the difference in power absorbed by 
the pumping strokes of the engine at light load and at full load. 
‘This difference appears in Fig. 2, which shows the suction loop in 


Fuli line shows diagram of a 
eycle in which no gas is 
taken 

Dotted line shows the negative 
part of a diagram of a cycle 
in which gas is taken. 

e : 
































Fig. 2—Light spring diagram, showing power absorbed during 
hght and full loads. 


the two cases. The full line is the diagram of a cycle in which no 
gas is taken ; the dotted line shows the negative part of a diagram 
of a cycle in which gas is taken. It will be seen that, as usual in 
these engines, the exhaust line after an explosion is considerably 
lower than when the engine is simply exhausting a charge of air. 
Moreover, when the engine takes gas the pressure at the middle of 
the suction stroke is about a pound higher than when the engine 
is taking air only—no doubt use of the less restricted opening 
in the latter case. The mean pressure of the full load suction 
loop is 2-9 lb. per square inch, corresponding to 1-4 horse-power 
at 180 revolutions, whereas in the other case the pressure is 5-0 Ib. 
per square inch, giving 2°5 horse-power. In addition to this, a 
certain amount of work is done in the compression and expansion 
of the charge of air which occurs when no gas is admitted, the 
compression line being rather higher than the expansion line. It 
is difficult to show the whole of this work area on a diagram, 
because if the srring of the indicator is sufficiently stiff to take the 
maximum con:p‘ession pressure of 170 lb. per square inch it is 
hardly sufficier t'y sensitive to record the small difference of pres- 
sure between the expansion and compression strokes. From a 
good many observat:ons of diagrams with different strengths of 
spring, however, and also from calculations based on the loss of 
heat during compression,* it would appear that the mean pressure 
of this part of the diagram is certainly between 1-5 lb. and 2-5 lb. 
persquare inch. Onthis account, therefore, 1-0 horse-power must be 
added to the negative work done in each cycle in which no gas is 
taken, making approximately 3-5-borse-power at 180 revolutions 
perminute. ‘Lhis is 2-1 horse-power more than the power repre- 
sented by the negative loop when tke engine is firing every time, 
and is therefcre just about sufficient to account for the difference 
between the full load mechanical loss and the light load indicated 
power. 

An independent estimate of the power lost in pumping was made 
by belting the engine to the dynamo and motoring it round with- 
out allowing it to take gas. Two measurements were made, one 
immediately after the other; in one the engine was closed up as 
usual, in the other the exhaust valve cover was removed so that 
there was no pressure in the cylinder. Assuming that the 
belt losses and friction losses are the same in the two cases, the 
difference between the powers absorbed by the dynamo—after 
deducting dynamo losses—should -be equal te the power absorbed 
in pumping. Two tests gave the following results, the jacket 


ange 


* See Appendix III. 





temperature in both cases being 180 deg. Fah.--82 deg. Cent. :— 
Aug. 24th. Aug. 25th. 

Engine closed .. etl Mico Eb 
Engine oponed., . 


8-77 


4-14 
Difference 3-58 8-33 

The mean is 3-45 horse-power, against 3-5 horse-power, esti- 
mated from indicator diagrams. 

In comparing the mechanical loss with the light load indicated 
power, care was taken that the conditions of the engine as regards 
lubrication and cylinder temperature were as nearly as possible the 
same. It was found that these factors make a very great difference 
to the engine friction, and it is important to allow for this in 
basing any estimate of indicated power upon the power absorbed 
by the engine at light load. This point is strikingly illustrated by 
an experiment which was made immediately after one of the tests 
for hanical efficiency. At the end of that test the jacket tem- 
perature was 179 deg. Fah.—Sl deg. Cent.—the engine was 
absorbing about 7 horse-power, exploding once in seven cycles, 
and the ordinary normal lubrication was going on. The 
gas consumption was 0-1159 cubic foot per suction. With the 
engine running under these conditions, and without stopping it or 
altering the conditions in+ny other way, the jacket water, which 
had previously been shut off, was turned fully on, so that in a few 
minutes the jacket temperature had fallen to 61 deg. Fah.—16 deg. 
Cent. The gas consumption was then found to have risen to 
0-1205 cubic foot per suction, or by about 3 per cent., and the 
engine was taking gas once in 4-85 cycles. Thus the power absorbed 
had increased, in consequence of the reduced cylinder tempera- 
ture, to 10-0, or by about 40 per cent. on its value with the hot 
cylinder. A considerable quantity of water was then injected into 
the cylinder through the small suction valve which is fitted for the 
purpose of preventing pre-ignitions. The result of this was an 
immediate drop in the power absorbed to about 6 horse-power, or 
rather less than the engine was using with the hot jacket and with 
the normal lubrication. This very great variation in the power 
absorbed by the engine in friction must, of course, be within the 
experience of many people who have worked practically with gas 
engines, and it is referred to here mainly because it is so impor- 
tant a factor in the testing of these engines for mechanical etticiency. 
In the full-load test immediately preceding this experiment the 
brake power was 36-2, and if the indicated power had been calcu- 
lated by addiog to the brake power the horse-power absorbed at 
no load, the result might have been anywhere between 43-2 and 
46-2 according as the light load tests were done with a cold or with 
a hot jacket. The indicated horse-power was determined by 
measurement of the diagram to be in fact 41-2. 

Confirmation of the great variation of power absorbed with the 
condition of the cylinder was obtained by motoring the engine 
round. The exhaust valve cover was taken off the engine, so that 
the cylinder was open to the air, and there was no loss from 
pumping. The power taken to drive the dynamo was measured 
electrically, and the dynamo losses were deducted, so that the 
results given below are the total frictional losses in the engine plus 
the loss in the belt, probably about 0-5 horse-power :— 





Power 


Normal lubrication 
Norma! lub:icatioa 
Excess of oil 

Water injected.. .. 


Engine hot (about 18. F., 82 C.) 
Eogine cold (70°F., 21°C.) .. 
Enginecold (7° F.) .. .. .. .. 
Eogme cold(70'F.) .. on ag 
A separate determination of the power required to drive the 
engine round with the piston removed was made, and it was found 
to be 1-4 horse-power. This includes the main bearing friction, 
valve lifting, and belt losses. If this be deducted from the figures 
given above the result is the piston friction, whicb, of course, is 
alone affected by the changes in cylinder temperature and lubri- 
cation. It will be seen that the piston friction varies according to 
conditions between 1-3 and 5-1 horse-power, the normal value with 
jacket at 180 deg. Fah., being about 2-5 horse-power. 

In normal working at nearly full load—41-0 indicated horse- 
power—with the jacket at 180 deg. Fah., the mechanical losses in 
this engine may be allocated as follows :— 


TABLE III, 


Suction a ee H.P. 

io Ly ee Sree ea 
Otner friction (valve lifting, &c.) se a 
E.P. 


BP. -» 12-24 of LHP. 


“4 o- 8-4 
2-5 5-1 
2 7 


of I H.P. 
, of 1.H.P. 
of 1 H.P 


Total >= 5-0 
The apportionment between piston friction and other friction is 
somewhat urcertain, as it may be to some extent affected by the 
existence of pressures in the cylinder; the estimate of piston 
friction being based upon running the engine with the cylinder 
open to the air. 

The effect of using water as a lubricant when the cylinder is 
cold is, of course, easy to understand, though the author hardly 
expected to find that it was so great in amount. It is not quite so 
marked, though still quite perceptible, when the engine is running 
fully loaded. Inone test in which the engine was fully loaded and 
the jacket water at a temperature of about 180 deg. Fah.—S2 deg. 
Cent.—at exit, it was found that injection of water in considerable 
quantity diminished the number of explosions per minute by about 
3 per cent. with the same brake load and speed, This difference 
is due entirely to the change of lubrication, the water having no 
effect whatever upon the indicator diagram. 


(To be continued.) 








THE INTERNATIONAL TUBE TRADE.—Our attention has been 
directed by a correspondent to the question of the accuracy of the 
figures relating to the exports of tubes from Germany, as set forth 
under the heading of ‘‘ An Interaational Tube Syndicate,” in this 
journal on August 30th, 1907. We find on inquiry that the 
quantity of 72,000 tons attributed as the total exports from 
Germany in 1906 refers, as our correspondent states, only to 
wrought iron tubes, whereas the British total of 295,000 tons 
related both to cast and wrought tubes. ” 

THE INsTITUTION OF ELECTRICAL ENGINEERS: GLASGOW 
STUDENTS’ SECTION.—The fist meeting of the second session of 
this body was held in the Technical College, Glasgow, on the 18th 
inst., when the chairman, Professor Magnuas Maclean gave his 
opening address on the ‘‘ Testing of Transformers.” While refer- 
ring to motor generators, rotary converters and rectifiers, he 
mainly confined himself to single-phase static transformers. After 
referring to the usual tests demanded—efficiency, regulation, 
insulation, and temperature—the lecturer proceeded fully to 
explain the open circuit tests for iron losses, and the short circuit 
test for copper losses. The Jecturer was heartily thanked, and it 
was afterwards announced that the number of students in the 
section was more than doubled since this time last year. 


THE INTERNATIONAL CONGRESS OF THE REFRIGERATING INDUS- 
TRIES.—A meeting of the British Committee was held on the 22nd 
inst,, at the London Chamber of Commerce, with Sir E. Montague 
Nelson inthe chair. Among those present were Mr. T. A. Coghlan, 
Sir John A, Cockburn, Sir Albert Rollit, Sir A. Seale Haslam, the 
Hon. A, de Tatton Egerton, and Messrs. A. C. Chapman and M. T. 
Brown. Reports having been made by the hon. secretaries, Messrs, 
R. M. Leonard and G.. Levy-Caen, the following were elected 
members cof the Executive Committee :—Professor J. Wemyss 
Anderson, Messrs. W. D. A. Bost, M. T. Brown, Sir John A. Cock- 
burn, Dr. W. H. Collingridge, Mr. W. B. Esson, Sir A. Jones, Mr. 
J. T. Milton; Sir E. Montague Nelson, Sir Albert Rollit, Messrs. 
Hal Williams, ‘T. N. Wylie, and the official representatives of 
South Africa, Canada, Australia, and New Zealand. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent,) 
Electric Driving for Rolling Mills. 

Ow1NG to the way in which costs of production have risen 
of late, ironmasters in this district are increasingly turning their 
attention to electric power driving in the rolling mills as one 
means of economising. Itis this week reported that three jm. 
portant firms have already taken this step. They are Sir Alfrad 
Hickman, Limited, Messrs. Bayliss, Jones, and Bayliss, Lin, ted, 
and Messrs, Tupper and Co.,, Limited. Sume particulars have pre. 
viously appeared in THE ENGINEER of the preparations whic!) the 
two first-named firms are making. At Sir Alfred Hickman - the 
alteration is to accompany the putting in of a large new werchant 
steel mill, and this scheme, when completed, will. it is ramoured, 
involve an outlay of something approaching £50,000. This tirm 
will probably supply its own electric power. Messrs, Bayliss, it 
will be renembered, have lately entered into an important contract 
with the Wolverhampton Corporation to supply them with power, 
and the Corporation are making a large addition to their gener::ting 
plant to supply the demand, Tho fact that Messrs. Bayliss have 
determined upon extending the electric driving in their mi\ls is 
eloquent of the success which their original adoption of the }\wer 
in their bar mills bas proved. Messrs. Tupper, Limited, are con- 
tining their first experiment to cold rolling sheet plant, but should 
they be satistied with the economy effected they will, no doubt, 
extend the system. In this case the power will come into the mill 
by cable from a district power company some distance away, 
Needless to say, these steps are regarded by the trade as :ost 
important, 


American Galvanised Iron Advancei. 

There has been some expectation of an advance in the 
Association price of galvanised sheets ; but the basis remains at 
£13 2s. 6d. for 24 W.G. material f.o.b. Though more than a 
month bas passed since the Association so abruptly lowered its 
minimum from £13 17s. 6d., the feeling of nervousness which that 
step spread amongst buyersis still in evidence, orders being withheld 
in the hope of afurther break. It was expected that the Associa- 
tion would emphasise the futility of any such hope by putting up 
the price, especially as it is understood that the American makers 
have just advanced galvanised sheets 5s. per ton. But the con- 
tinued competition for business by the Americans and the Germans 
apparently still dictates a cautious policy on the part of English 
makers. The migration of firms to the coast continues, and it 
does rot seem possible to stop the fashion which has so strongly 
set in in this direction. Black sheets are unimproved—indeed, they 
are the worst feature of the manufactured iron market at the 
present time. Singles are quoted £8 7s. 6d. to £8 lus, td; 
doubles, £8 10s. to £8 15s.; and trebles, £9 23. 6d. to £9 7s. 6d, 
per ton. 


Pig Iron Stationary. 

The position in the pig iron trade has undergone very 
little change. Deliveries on existing contracts are pressed for 
rather more persistently, and this feature helps to support the 
market. But new business is not large. The market is not gain- 
ing strength, but for the present «juotations are maintained, 
Smelters are under no necessity to sell, the furnaces being fully 
engaged. Staffordshire common forge iron is quoted by makers 
57s., part-mine, 60s.; best Staffordshire all-mine, 87s. 6d.; and 
cold blast iron for engineering mixtures, 115s.; Northamptonshire 
forge irony, upon this market, command 57s to 583.; Derbyshire 
forge, 58s. 6d. to 59s. 6d.; and North S:affordshire 60s. to 61s. par 
ton. 


Steel, Imported and British. 

The steel trade is still feeling the effect of Belgian and 
German and French itmportations in a farther weakening of prices, 
particularly of semi-manufactured products. The Belgian steel in 
particular is, however, so doubtful in the matter of quality that 
there is no disposition whatever to snap at the bait held out. The 
question of irregular and deferred delivery too, both in respect of 
Belgian and German supplies, also conspicuously makes against 
sales. The lowest quotations current for the foreign material this 
week are £5 5s. to £5 7s, 6d. for Bessemer billets. The British 
quotations on Birmingham Exchange to-day—Thursday—were 
£5 15s. for Bessemer and £5 17s. 6d. for Siemens billets and sheet 
bars. In face of the much lower continental rates, however, 
buyers were not very ready to give these rates, 


Improvement in Bar Iron. 

A slight fillip has been communicated to the bar iron 
trade, particularly to good class merchant bars, and a good volume 
of business is now reported to be doing. The standard for marked 
bars remains at £9, North Staffordshire crown bars stand at £8, 
delivered at ports, and reliable grades of South Staffordshire 
common bars vary from £7 5s. to £7 103s. at works. Such extra- 
ordinary price competition from Belgium as was mentioned in last 
report does not appear materially to disorganise the trade. Bel- 
gian firms are quoting bars at about 15s. per ton under the local 
figure, but the quality is of the lowest grade. Further, the 
Belgians cannot promise delivery under two months, and it is sug- 
gested that by that time British iron may be selling at the Helgian 
figure. 

Wages in Birmingham Brass Trade. 

The Board of Trade have appointed Sir James T. Wood- 
house, one of the Railway Commissioners, to arbitrate in the 
dispute between the brassfounders of Birmingham and the opera- 
tives. Particulars of his reference were given a fortnight ago. 
It is expected that the arbitration, which will be a very import- 
ant one, will take place in Birmingham in about two weeks 
time. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, October 


23rd, 


Pig Iron Quieter. 

THERE was about the usual Tuesday's attendance on the 
Iron ‘Change, but if anything there was a shade quieter feeling in 
pig iron. Buyers display no anxiety except with regar| to 
immediate requirements, and for the fow orders given out there 1s 
considerable competition on the part of both makers aud mer- 
chants. For forward delivery matters are complicated by the 
prospect of the railway strike; not that so far it has attracted 
much attention on ‘Change, where it bas been treated with some 
indifference. Inquiries generally showed that the general dead- 
lock which would probably result would extend to the trade in pig 
iron, and makers in consequence were not prepared to guarantee 
delivery. In Scotland, where labour troubles are making them- 
selves felt in a diminished output, prices have not shown the same 
reduction as has been the case with English makes, Only smal! - 
of Glengarnock were being offered at prices on about a level wth 
Gartsherrie On the other hand, Lincolnshire and other Eaglish 
makes were 6d, to 1s. lower.. West Cuast hematite shows little 
change but East Coast was fully 1s, per ton in buyers’ favour. 
Forge iron remained quietly steady. 


Finished Iron. 
There was ‘a weaker feeling in finished iron, and outside 
m.kes are being offered at under Association prices, ~ 
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Steel. , 
‘There was practically no ehange to report in this depart- 
We heard nothing to-day of German and, Belgian com- 


rt shich was such a topic of interest a few weeks back, 


petition, Ww 


Copper. 
‘he wide margin between raw and manufactured has been 
further reduced by a reduction of £3 per ton in sheets. Copper 
tubes are 4d. and brass 4d. per Ib. lower. 


Quotations. 

Pig iron: Lincoinshire No. 3 foundry, 60s 6d. (official 
62s. 6d.); Staffordshire, 60s.; Derbyshire, 61s. 6d.; Middles- 
open brands, 62s. 44, - S:otch : Gartsherrie. 71s. 6d.; Glen- 
garnuck, 718.; Eglinton, 67s, 6d.; Dalmellington, 67s., delivered 
Manchester. West Coast hematite, 73s. 6d.; East Coast ditto, 
76s., both f.0.t. Seotch, delivered Heysham : Gartsherrie, 603. 3d. ; 
Glenvarnock, 68s. 9d.; Dalmellington, 64s, 9d.; Eglinton, 65s 3d. 
Delivered Preston: Gartsherrie, 703. 6d.; Glengarnock, 70s.; 
Eglinton, 66s. 6d. ; Dalmeliington, 66s. Finished iron: Bars, £8 ; 
hoops, £8 7s. 6d.; sheets, £8 15s. Steel: Bars, £7 15s.; hoops, 
£8 7s. 6d.; sheets, £8 15s ; boiler plates (official), £9 2s. 6d.; 
slates for tank, girder and bridge work, £7 103.; English 
billets, £5 103. to £5 12s, 6d.; foreign ditto, £5 2s, 6d. to £5 5s. 
Copper: Sheets, £73; tough ingot, £61103.; best selected, £62 
per ton ; copper tubes, 94d.; brass tubes, 74d.; condenser, 8}d.; 
rolled brass, 64d.; brass wire, 6}d.; brass turning rods, 64d.; 
yellow metal, 64d. per lb. Sheet lead, £24 10s. per ton. ‘Tin 
jngots (English), £140 to £141 per ton. 


FIC’ , 
rou! 


The Lancashire Coal Trade. 


There was not much sign of giving way in the coal trade 
on Tuesday. Attention is being given to the accumulation of 
stocks at the collieries now tbat the arrears on the sidings bave 
been cleared. Notices are being issued discussing future proba- 
bilities, and the inference to be drawn therefrom is that while so 
far as house coal is concerned there will be no advance, on the 
other hand, there will be no reduction during the coming winter 
months. Slack is held for full rates, but there is a quieter feeling 
on shipping account. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

There can now be no question of the downward trend of 
the hematite iron trade.» Less business is being done between 
buyers and sellers, and there is less spirit to enter into commit- 
ments of any size in view of the prospect of further reductions in 
prices. Makers’ iron this week is lower at 74s. per ton net f.o.b., 
and warrant iron is at 71s. 9d. net cash sellers, buyers 71s. 44d.; 
it is expected that next week will show a further decline, as the 
cost of raw material is beginning to accommodate itself to the new 
conditions, and this, it is hoped, will lead to new business which is 
being held back:at the moment. Warrant stocks are steadily 
held, and remain practically at the ‘same figure as last week, 
8265 tons ; makers’ stocks remain very small. There is a smaller 
business being done in special hematites, and also in spiegeleisen and 
ferro-manganese, and as a consequence the output of the furnaces 
is much less than it has been, and is likely to be further reduced. 
Indeed, it is stated that at some of the works a large proportion of 
the smelting plant will either be put out of blast, or the furnaces 
damped down, as it is intended not to increase the stocks of iron 
now held. The prospects of the near future are, therefore, not 
encouraging. Iron ore is in quiet demand, and the tonnage 
changing hands is smaller than it has been for some time past. As 
a consequence prices have come down to l6s. per ton for good 
average sorts at the mines. Fewer cargoes of foreign ores are 
coming to hand. 


Steel. 

The outlook in the steel trade is very unsatisfactory, as 
the demand has shrunk into very small space, and there are no 
indications of a revival unless prices come down to a point which 
will justify the placing of orders which are known for the moment 
to be hung up. There has already been a shrinkage of prices, and 
heavy rails are now at £6 15s. per ton net f.o.b., while heavy 
plates are at £7 15s. per ton net cash. There is very little trade 
being done in merchant steel, and hoops, billets, and tin bars are 
not in good demand. The steel foundries have beengvery busy, 
and there are prospects of a fair run of work. Chilled iron cast- 
ings are in good demand, principally for foreign users. 


Shipbuilding and Engineericg. 

There is every prospect of a poor winter in the shipbuild 
ing trade, and there are no indications of new orders to take the 
place of those which are rapidly being completed. The demand 
for new tonnage is small, and all builders are hungry for new 
work. Engineers are fully employed both in the marine and gun- 
mounting departments, but new orders are not coming in freely. 


Shipping and Coal. 

Shipping has fallen off in harmony with the quieter trade 
doing in iron and steel. Last week’s exports included 7166 tons 
of iron and 7121 tons of steel, a total of 14,287 tons, compared 
with 17,581 tons in the corresponding week of last year, making a 
decrease of 3294 tons, The aggregate shipments for the year now 
stand at 709,720 tons, compared with 665,738 tons in the corre- 
sponding period of last year, an increase of 43,982 tons. Coal and 
coke have come down in price to a small extent, and a further 
reduction is expected, as the demand has fallen off considerably. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Steam Coal. 


EXTRA efforts have recently been made, and are still being 
made, to get as much coal shipped to the Baltic ports as possible 
before the export season closes. In spite of difficulties through 
shortage of wagons and at the ports, the consignments intended 
for foreign markets are largely in excess of those forwarded at the 
corresponding period of last year. From Hull, for the week end- 
ing the 15th of October, there were sent to distant markets a 
total of 83,144 tons, compared with 41,059 tons for the similar 
week of 1906. Rotterdam was again an easy first with 22,720 tons, 
Alexandria coming second with 8942 tons ‘Steam coal sold in the 
open market for current delivery ranges from 12s, to 13s. per ton. 
( -_ for railway locomotive purposes, 12s. per ton—the contract 
rate, e 


House Coal Firm. 


Both merchants and: individual consumers, through the 
heavy buying of late, are now well stocked, and there is con- 
sequently somewhat less ‘pressure upon the collieries ; but the 
general demand is quite equal to keeping the trade in a satisfac- 
tory. condition. Recent advances are easily maintained, but we 
hear less about further increase in quotations than we did. West 
Yorkshire and Lancashire did not follow the lead of South York- 
shire in raising rates on the first of the month, but an advance is 
stated to be contemplated in. both these districts. Fally an 


average business is being done with London and:the Southern and 
Kantern Counties markets, as well as for localities. closer at hand. 
varnsley first qualities range from 13s. 6d.:to 14s. 6d. per ton; 
secondary grades from about. 12s. 6d. to 18s. per ton, and a little 
over ; other sorts from 11s, 6d. per ton—all at the pits. 








Coke, &c. 


A rather firmer tone is noted in the coke trade, though 
quotations remain as recently given. Best washed coke makes 
from 15s. 6d. to 16s. per ton ; unwashed, 13s. 6d. to 14s, 6d. per 
ton. An active de:nand for manufacturing slacks is still main- 
tained for Lancashire and Yorkshire textile districts. Engine fuel 
is firm at 6s. to 7s, per ton ; coking fuel, 6s. 6d, to 7s. per ton. 


Hematites Lower. 


Hematite irons are again lower this week, the quotations 
for delivery in Sheffield and Rotherham being now $7s. to 89s. per 
ton for West Coast, and 833. to 85s. per ton for East Coast, the 
latter subject to 24 per cent. Prices now current are not for 
immediate delivery, but for forward delivery. At the present 
time makers are getting rid of their iron at prices* considerably 
higher than those now ruling, but they are diffident about future 
orders, and the sales now being made are for delivery several 
months hence, 


Lincolnshire and Derbyshire Irons. 


The easier quotations given last week for certain numbers 
of Lincolnshire irons still hold. No. 3 foundry, 60s. 6d. per ton ; 
No. 4 foundry, 60s. 6d. per ton; No. 4 forge, 60s. 6d. per ton; 
No. 5, mottled, white, and basic, remains at 63s..6d. per ton, at 
which price it has stood for over a month. Derbyshire quotations 
are maintained as follows :—No. 3 foundry, 61s. per ton; No. 4 
forge, 59s. per ton; bars, £8 103. per ton; sheets, £10 10s. per 
ton. The Derbyshire iron trade is stated to be a little firmer, 
there being extended buyings of pigiron. Some good bookings 
are reported in the finished trade. 


The Heavy Trades and Lighter Industries. 


Additional! work is much needed in the military material 
departments, more especially in armour plates, projectiles, and 
similar work. The improvement in the demand for marine 
forgings, mostly for turbine work, is maintained ; and there is no 
falling off in the reyuirements of foreign and colonial markets for 
railway material. The home railways are restricting their pur- 
chases to immediate requirements. In the lighter departments 
better business is reported in several directions. Files, saws, and 
similar tools are in excellent request. There is more activity in 
certain of the cutlery anc silver-plating departments for several 
distant markets, and the home trade is feeling the improvement 
usually apparent as the season of Christmas draws nearer. 


The Master Cutler's Guests. 

On the 18th inst.—the day after the Cutlers’ Feast—a 
large number of the Master Cutler’s guests visited several Shettield 
works. The first was the Master Cutler’s own establishment— 
Messrs. John Bedford and Sons, Limited, Lion Works, Mowbray- 
street. There were witnessed the processes of steel manufacture, 
the production of machine tiles, edge tools, hammers, &c., and, at 
the firm’s Ball-street works, adjoining, the making of shovels, 
spades, digging, coke, and other forks, &c. Subsequently, at the 
Atlas Works of Messrs John Brown and Co., Limited, the guests 
were conducted over various depart:nents of manufacture in the 
heavier industries—military, marine, railway, and other material— 
including the latest development of the company in the new chain 
cable-making shop. A visit was also paid to the allied firm of 
Messrs. Thomas Firth and Sons, Limited, Norfolk Works. 


Sheffield and the Franco-British Exhibition. 


An influential deputation, which was headed by Viscount 
Selby—Ex-Speaker of the House of Commons —who is Chairman of 
the Exhibition Executive Committee, was received by the Council 
of the Sheffield Chamber of Commerce on the 17th inst. The 
object of the deputation was to urge that the manufacturers of the 
city should take a part in the Franco-British E«hibition next year 
which should be worthy of Sheffield and its place asa centre of 
national industry. Mr. Joseph Dixon, President of the Chamber, 
occupied the chair. After hearing the deputation, the following 
resolution was unanimously passed :— ‘ That this meeting tenders 
its hearty thanks to Viscount Selby, Lord Blyth, Sir John Cock- 
burn, Sir William White, Sir Howard Vincent, and Mr. Imre 
Kiralfy, the representatives of the Francc-British Exhibition, for 
their explanation of the objects of the forthcoming Exhibition, 
and is prepared to give cordial support to the movement by 
co-operating toensure an adequate exhibition of Sheffield manu- 
factures,”’ 








NORTH OF ENGLAND, 
(From our own Correspondent.) 


The Trade Position. 


THAT trade is slackening somewhat rapidly becomes more 
apparent every day, for this is strikingly shown by the blowing out 
of furnaces, the irregular working of the finished iron and steel 
manufactories, and the falling off in operations at the shipyards 
and engineering works. There is general uneasiness in most 
branches of local trade, and no one will contract to buy for 
delivery much ahead, seeing that the almost universal view is that 
cheaper iron and steel will be forthcoming. The ‘‘ boom” has 
lasted longer than usual, and nearly everything points to a quieter 
period, not only in this country but abroad. That is plainly 
shown in the reports from the Continent and America, from 
which it can be gathered that the leading countries over- 
sea are expected to be able next year to supply all the iron 
they will need, and thus there will be no necessity for taking 
such extraordinary quantities from us as have had to be 
sent this year. Another circumstance which affords an indica- 
tion of the pessimistic feeling that now exists is that those 
dealing in warrants offer between 3s. and 4s. per ton less for 
Cleveland warrants for delivery in three months than for prompt 
cash, The tone of the market has thus very materially changed 
during the last few weeks, and the extraordinarily good statistics 
of shipments and stocks are quite ignored. They are the result of 
business done some considerable time ago, and afford no indication 
of what is likely to be the course of trade over the winter. 


Blowing Out of Furnaces. 


The marked change that has come over the trade is 
strongly emphasised by the way in which furnaces are being put 
out. On the West Coast and in this district, since the commence- 
ment of this month, no fewer than ten furnaces have ceased opera- 
tions, but only one of these was producing ordinary Cleveland pig 
iron. The output of this latter description of iron is still short of 
requirements, as may be judged from the difficulty that shippers 
have in getting all the iron that is due to them, and also from the 
heavy decrease that has to be reported in the stock of pig iron in 
Connal’s stores. Jn this district, Messrs. Bolckow, Vaughan and 
Co. have blown out a furnace producing hematite iron at Eston ; 
the Linthorpe-Dinsdale Smelting Company, one at Middleton, 
making spiegel ; the Normanby Ironworks Company, one at Nor- 
manby, making hematite; and Messrs Bell Brothers one at Port 
Clarence, making ordinary Cleveland ir.n. But Messrs. Bell 
Brothers have blown in another furnace, so that they have still 
eight at work. Within the next few days Messrs. Walker, 
Maynard and Co., will blow out No, 2 furnace making Cleveland 
iron. The furnaces producing Cleveland iron which are being 
stopped are to be re-lined, and it is not due to badness of trade 
that they cease operations. As business falls cff it is expected 
that more furnaces will be stopped for re-lining. Several are -under- 
stood to require it, as most-of the furnaces have been blown extra 
hard: during the last two years, when there has been such a pressing 
demand for Cleveland- pig iron. At present, however, it is the 
furnaces that make hematite that are going out. One of the 
results of this blowing out of furnaces is that coke and ore are 





becoming cheaper, and that was badly needed in the case of coke, 
which for months has been far too dear for producers of Cleveland 
iron. 


Cleveland Pig Iron. 


Not much buying can be reported this week, but it can be 
stated that the market for Cleveland iron is less detrimentally 
effected by the ‘‘ slump ” in trade than is the hematite iron market, 
as is indicated by the still decreasing stocks and the fewer Cleve- 
land furnaces ceasing operations ; indeed, the number of furnaces 
now producing Cleveland iron is the same as at the end of Sep- 
tember. The quotation for No. 3 Cleveland G,M-B. pig iron has 
been about 55s. per ton most of this week for early f.o.b. delivery, 
and No. 1, which is in remarkably short supply, is at 63. per ton 
above No. 3 ; usually the difference is only about 1s. 6d. No. 4 
foundry is at 54s, 6d., and No. 4 forge at 54s, There are no 
quotations fcr the qualities lower than forge, as the furnaces have 
not lately been producing any. 


Hematite Pig Iron. 


The hematite pig iron trade is more detrimentally affected 
by the slackening of trade than is the Cleveland iron busiuess. For 
nearly the whole of the summer the price of M. Nos. East Coast 
hematite pig iron stood at 81s. 6d. per ton, but since the early part 
of September there has been a considerable fall ; at present 76s. 6d. 
is generally quoted, but sales are reported at 76s. Butconsumers 
will not give these prices for forward delivery. Asa rule they are 
in no hurry to buy, having contracts running which will serve 
them until the end of the year. The blowing out of so many 
hematite furnaces has not checked the downward movement in 
prices, and thus consumers have no inclination to buy for next 
year’s delivery. Rubio ore is offered at 19s. per ton c.i.f. Middles- 
brough—it has fal!en lately from 22s. 6d., but noone is tempted to 
buy. Inthe early part of the year 24s. 3d. was being given. The 
stoppage of so many blast furnaces has had its influence on 
the price of coke. The Cumberland furnaces which have been 
blown out were mostly consumers of Durham coke, and jthe blow- 
ing out of them and certain of the furnaces in this district must 
have reduced the consumption of coke by about 10,000 tons per 
week. The result of the smaller consumption is that 20s. 6d. per 
ton, delivered {at Teesside furnaces, is quoted, and sales are re- 
ported at 203., out even that is considered too high. 


Shipments and Stocks of Pig Iron. 


Exports of pig iron from the Cleveland district are this 
month the best that have ever before been recorded in October ; 
indeed, they have been the best reported for any month, except 
April and June, of the present year. Though no deliveries are 
made to the United States, the shipments oversea are most 
extraordinary, and the export facilities are again taxed ; to” the 
utmost, shipp2rs doing their utmost to get the iron away before 
the inland navigation on the Continent is closed. The quantity 
exported from Cleveland this month has been 109,884 tons, 
against 91,704 tons last month, 93,130 tons in October last year. 
and 58,901 tons in October, 1905, all to 23rd. With such large 
shipments as these it has been found necessary to draw heavily 
upon the stock of Cleveland pig;iron in Connal’s public stores, for 
the producers are not in a position to supply all that was needed. 
The reduction in the stock this month has been 29,359 tons, the 
quantity held on 23rd being 120,604 tons, where in the spring of 
last year it was over 750,000 tons. The stock on 23rd inst. con- 
sisted of 112,812 tons of No. 3 and 7792 tons of No, 4 foundry. 


Dearth of Cleveland Ironstone. 


Makers have not been able to increase the production of 
Cleveland pig iron to the extent that the market needed, chiefly 
because there was a short supply of Cleveland ironstone, though 
great efforts had been made by opening new mines and reopening 
old ones to meet the increased demands. Messrs, Pease and 
Partners have recommenced working the stone at the west end of 
Upleatham Hill at a part which was abandoned years ago. Several 
firms have had to supplement their own supplies by getting North- 
amptonshire stone at 9 cost considerably above that which is being 
given for Cleveland stone. Theaverage cost of the latter, delivered 
at the furnaces, has’ gone up to 6s. 3d. per ton, on account of the 
increased cost of labour and materials, 


Manufactured Iron and Steel. 


Plate makersare feeling the depression more than any others. 
Nevertheless, neither they nor any other manufacturers of finished 
iron and steel have seen their way te reduce quotations. Steel 
ship plates are still at £7 10s., less 24 per cent., a figure which has 
ruled since the middle of December last. Steel ship angles are at 
47 2s. 6d., less 24 per cent. Doubtless the reduced prices of 
hematite iron and fuel will lead to easier quotations for shipbuild- 
ing materials, It is pretty certain that builders cannot quote 
prices for new vessels which will tempt owners if they are called 
upon to give the present prices for plates and angles. Iron bars 
are at £8, less 24 per cent. Heavy steel rails are at £6 10s, net 
f.o.b. Of these Jast the shipments are very good, but no new orders 
of importance are being secured, 


Coal and Coke. 

During the spring and summer the colliery proprietors in 
this district have bad an exceedingly good time, but now the trade 
has slackened considerably, both as regards home consumption 
and export, and prices are moving downward. Merchants are 
competing somewhat strongly with the collieries, and that tends 
to weaken the prices. Best steam coals are down to 14s. 6d., and 
seconds to 13s, 9d., white best gas have dropped to 14s. 3d , and 
coking coal to 12s. 9d. Unscreened bunkers are at 12s. 3d, 
These are considerably less than the figures raling éarly last month. 
Foundry coke has been reduced to 22s. 6d. f.o.b., and furnace 
coke to 20s, 6d. delivered at the works here, but business has been 
done at 20s., which is 2s. 6d. less than the figure that was quoted 
less than a month ago. Some reduction was to be expected when 
so many blast furnaces have ceased operations, 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
The Labour Problem. 


WE are experiencing now what has often taken place in 
the past, namely, a general restlessness among the working 
classes and a movement in fayour of increased wages just at a 
time when employers are anxiously looking for modified costs of 
production, without which it seems apparent that they will be 
unable to obtain full employment for their works. It is certain that 
the present condition of trade will not afford higher rates of 
wages, and it is regarded as remarkable that leaders of work 
men do not advise the men to that effect, for the leaders surely 
cannot be ignorant of the real condition of trade. A move 
ment has begun in the Clyde shipbuilding trade having for 
its object the combination of all the societies of workmen 
connected with that industry, with the object of making a 
simultaneous demand for an increase of pay, and this at a 
time when there is scarcely a fresh shipbuilding contract of any 
importance in the market. In both the iron and coal trades there 
are local strikes which seem quite impossible of success, because 
the business is not available that would justify the employers in 
making the concessions demanded. Probably the perseverance of 
the workmen in demanding the impossible may bring about at an 
earlier date a gerieral reduction instead ,of an. increase in wages. 
The railway men’s agitation has not been yet so acute here as in 
the souta, but efforts are now being made to bring the men into line 
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with their fellows in England. The general result of these and 
other labour troubles is to produce a very unsettled condition of 
trade, 


The Pig Iron Market. 
The Glasgow pig iron market has been irregular, with a 
comparatively small business doing. The weakness in stocks and 
in metals, together with ths tinancial troubles in America, have 
each a depressing effect. Users of iron and exporters are naturally 
inclined to keep back orders in expectation of lower values, so that 
the business is of a hand-to-mouth description. Since last 
report busiaess has been done in Cieveland warrants from 54s. 7d. 
to53s. per ton. Transactions in Scotch warrants are few in conse- 
quence of the smallness of the stock of warrant iron, which now 
amounts to only 1345 tons. There has been very little being done in 
Cumberland hematite warrants, 


Reduction of Pig Iron Output. 


At the Wishaw ironworks four furnaces have been put out 
of blast. These were all employed in the production of hematite, 
and probably they would not all have been stopped at the same 
time had it not been for a strike of furnacemen, who claimed 
to dictate to the employers as to the class of workmen who were to 
be suspended while the farnaces were out. ‘The men desired those 
who had been longest in the employment of the company to be 
retained at work, and that those who had been most recently 
engaged should be dismissed. To this course the management 
would not agree, claiming the right to retain or discharge men 
according to their own judgment. Hence the strike, which it is 
hoped may not be of long duration. There are now eighty-two 
furnaces in operation in Scotland, compared with eighty-six last 
week and nmety-two at this time last year, and of the total, 
thirty-eight are making ordinary, thirty-eight hematite, and six 
basic iron. 


Prices of Scotch Makers’ Iron. 

The prices of Scotch makers’ pig iron have b2en compara- 
tively steady. G.M.B., No. 1, is quoted at Glasgow 67s. 64.; 
N». 3, 64s. 6d.; Govan and Munkiand, Nos. 1, 68s.; Nos. 3, 
643. 64.; Carnbrog, No. 1, 693. ; No. 3, 65s.; Clyde, No. 1, 72s. ; 
No 3, 67s.; Gartsherrie, No. 1, 72s. 6d.; No. 3, 67s. 6.4.; Calder, 
No. 1, 74s.; No. 3, 69s ; Summerlee, No. 1, 76s.; No. 3, 68s. 6d.; 
Langloan, No. 1, 78s.; No. 3, 74s.; Coltness, No. 1, 903.; No. 3, 
72s. 6d ; Glengarnock, at Ardrossan, No. 1, 74s.; No. 3, 68s.; 
Eglinton, at Ardrossan or Troon, No.1, 67s.; No. 3, 64s.; Dal- 
tavilington, at Ayr, No. 1, 69s.; No. 3, 64s.; Shotts, at Leith, 
No. 1, 74s; No. 3, 69s.; Carron, at Grangemouth, No. 1, 78s.; 
No. 3, 69s. per ton. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week were comparatively small, amounting to 6165 tons, compared 
with 8977 in the corresponding week, showing a decrease of 2812 
tons. There is, however, a total increase on the shipments for the 
year to date of 71,199 tous. The arrivals of Cleveland pig iron at 
Grangemouth were 11,364 tons, being 3271 tons more than in the 
corresponding week cf last year. 


Hematite Iroa and Steel. 


There has been a steady demand for Scotch hematite 
which is now quoted by merchants 77s. 6d. per ton for delivery at 
the West of Scotlana steel works. By gradually reducing the 
price, the Scotch makers are reported to be practically retaining 
the market for hematite in their own hands. The steel trade 1s 
quiet, and complaints are heard that specifications are coming to 
Land slowly. The rate quoted for ship plates is £7 12s. 6d., and 
for boiler plates, £8 7s. dd., less 5 per cent. discount; but it is 
reported that merchants cffer to sell considerably below these 
figures. 


The Finished Iron Trade. 


The malleable works have fair employment, but are not so 
well satisfied with the prospects of future business. Some fair 
orders are reported to have been placed on Canadian account ; 
but the continental competition has been withdrawing orders for 
the shipment of unbranaed iron to the East. 


The Coal Trade. 


There is an easier feeling in some departments of the 
coal trade, but as a rule prices are maintained for good house coal. 
Strikes of colliers in several localities, miners working short time, 
and imperfect railway transit tend to keep back supplies, else it 
is believed that prices would by this time have been materially 
lower. At Glasgow harbour steam coal is quoted 13s. 9d. to 14s.; 
ell, 143. Gd. to 15s.; and splint, 15s. per ton. Household and 
manufacturing consumers alike are taking small supplies, and 
expecting concessions in price. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Trade. 


It isa fair augury that the agitation amongst railway men 
is uot regarded with great concern, otherwise a spurt would have 
been given to trade. Oa the. contrary, sidings are full and ship- 
ments only moderate. Prices, too, are slowly weakening, and on 
*Ubange, Cardiff, this week, it was stated that some sellers were 
quoting from 17s. for best Admiralties. Figures are a little better 
than this, but with small tonnage, comparatively, coming in, 
partly due to the stormy weather prevailing and a good regular 
output going on, coalowners are prepared to accept lower prices 
than those of a week or twoago. This view of a declining trade is, 
however, not general, and the stiffness of the pitwood trade ana 
good inquiries in of late support the possible improvement 
which, it is maintained, the closiwg months of the year will show. 
It is hoped, for the general good, that this will be the case. 
Among the new business discussed on ‘Change is the requirement 
in 1908, by the Paris, Lyons and Mediteranée Railway, for 300,000 
tons. [tis not stated whether this is apart from the placing of an 
order for Monmouthshire coal 100,000 tons large, Western Valley, 
and 80,000 to 100,000 tons small. With respect to the Monmoutn- 
shire coal, an authority on Change works out the figures at about 
lbs. large, and 10:. 3d. Cardiff small steam. Another large 
order booked is 310,000 tons second steam, Alexandria, at 18s. 
News has been received at Cardiff which may account for some of 
the slackness prevailing; it is that, by reason of the stormy 
weather, a large number of vessels are sheltering on the way to 
Welsh ports. 


Latest Coal Prices. 

Best Cardiff large steam, 17s. 6d. to 18s. 6d.; seconds, 
17s. to 17s, 6d.; ordinary large steam, 16s. 3d. to 16s. 6d.; drys, 
ordinary, 163. to 17s, Best Monmouthshire black vein, 16s. to 
16s. 6d.; Western Valleys, 153. 9d. to 16s. 3d.; Eastern Valleys, 
14s, 6d. to 153.; best house coal, 20s. 6d. to 21s.; seconds, 17s. 6d. 
to 193.; No. 3 Rhondda, 20s, to 2ls.; through, 163. 9d. to 17s.; 
No. 3 smalls, 13s. 6d. to 14s.; No. 2 Rhondda, 14s. 6d. to 15s.; 
through, 12s. to 12s. 6d.; No. 2 smalls, 9s. 6d. to 10s.; best 
washed nuts, 15s, to 15s, 6d.; seconds, 14s, to 14s. 6d.; best washed 
peas, 13s. to 13s, 6d.; seconds, 12s. 6d. to 13s.; best small steams, 
lls, 6d, to 12s.; seconds, 10s. to 11s.; other smalls, including dry, 
83, Od. to 9s. Patent fuel, 17s, 9d. to 18s. 6d.; prices not so firm. 
Pitwood market strong: 283, to 30s. Coke fairly good :—Furnace, 





26s. to 29s. A cargo of fuel, 3550 tons, for the Pirzus, left this 
week from Swansea, 


Anthracite. 

At Swansea this week reports were moderately satisfac- 

tory, malting coais being firm and demand strong. Ordinary 
Swansea Valley large a little cheaper. Red vein strong, and prices 
well maintained. It was reported that good home demands are 
coming in, and this, with improved tonnage arrivals, will 
strengthen the market. Latest figures are :—Best malting, 293, to 
30s.; seconds, 28s. to 29s.; Swansea Valley, big vein, 223. 6d. to 
243.; red vein, 20s. to 2ls.; machine-made cobbles, 27s. to 28s.; 
nuts, 283. 64. to 30s.; peas, 14s. to 16s.; rubbly culm, 83. to 
8s. 6d.; duff, Ss. 94. to 6s. Other Swansea quotations: Best 
steam, 18s. 6d. to 19s.; seconds, 17s. to 17s. 6d.: ordinary large 
bunker, 14s. 9d. to 15s. 3d.; through bunker, 12s, 9d. to 13s.; 
small, 9s. to 10s. 6d., according to quality; No. 3 Rhondda, 
20s. 9d. to 21s. 3d.; small, 13s. 9d. to 14s, 3d.; patent fuel, 
18s, to 19s. 


Swansea Dock. 

It is confidently stated in Swansea circles that the dcck 

will be completed by next July. Interest is being centred on 
the hopeful condition of trade—import and export—at the docks, 
which the new ‘‘ King’s Dock” will materially aid. Last week, 
despite the stormy weather, the shipments amounted to nearly 
87,000 tons; France, Germany, Spain, Holland, and Belgium 
were well represented. Over 41,000 tons coal were sent to 
France. 


The German Colliery in Wales. 

It is understood that quiet but well-defined progress is 

going on with the Whitworth collieries in the Neath district, and 
this has been confirmed by a public announcement that tenders 
are invited for boilers at the colliery. Most of the equipments 
will be made in Germany. 


Colliery Developments at Loughor. 


Lancaster and Co., whose enterprise has been :narked in 
the Aberdare Valley and in Monmouthshire, are trying, I hear, for 
the four-feet seam near Loughor railway station. In this district, 
also, Mr. Lange is preparing to reopen the Wern Colliery. 


Iron and Steel. 


Local furnaces and mills have not been actively worked, 
anda certain degree of anxiety prevails amongst iron and steel 
works as regards winter prospects. Last week there was one 
important consignment of heavy rails from Cardiff to Sekondi, and 
2600 tons Newport to Brisbane. Among the imports to Newport 
have been 1983 tons steel, including steel billets consigned to Mr. 
Mardey and others, bars from Workington to Newport, and rail 
ends from Workington to Cardiff. A fair degree of activity pre- 
vails at Port Talbot, and new works witb sheet mills and galvanising 
plant are projected near the Duffryn Works. Blast furnaces are 
also to be erected near Aberavon. In the Swansea district the 
make of steel has been lessened ; from the beginning of the month 
there has not been so marked a briskness. This may be only one 
of the occasional variations. I pote that last week Swarsea 
imported 660 tons pig iron, 883 tons of scrap steel, 23 tons of 
steel rails, and 2830 tons iron ore. Of the iron ore 1330 tons 
came from France. Blaenavon imported a large cargo of ore from 
Bilbao, and one from Nicolaief, and Guest a cargo from Honnillo. 
Latest prices at Swansea were as follows:—Siemens steel bars, 
£5 15s.; Bessemer the same, rails same as late quotations. Pig 
iron : hematite mixed numbers, 71s. 74d.; Middlesbrough, 54s. 4d.; 
Scotch, 64s. 3d. Iron ore at Newport and Cardiff :—Rubio, 18s. 6d. 
to 18s, 9d.; Almeria, 18s. 3d. to 18s. 6d. One Newport quotation 
is given as Rubio 16s, 6d. to 16s. 9d. 


Tin-plate. 

A tolerable amount of business continues to be done, and 
shipments, though affected by the weather, were fairly strong, 
91,401 boxes haviog been shipped. Mills continued busy, and 
58,442 boxes came from works. Stocks are 159,471 boxes. At 
Llanelly a quieter tone prevails, but steel make is brisk, and it is 
rumoured that a new sheet mill will be started, the necessary 
capital having been subscribed. Lydney works and Monmouth- 
shire brisk. Latest Swansea prices: Ordinary Bessemer plates, 
13s. 9d., 14s. to 143. 34.; ternes, 25s. 94.; C.A. roofing sheets, 
£10 10s, to £10 15s. per ton ; big sheets for galvanising, £10 lds, 
to £11. Galvanised sheets, 24 g., £13 2s. 64. Other quotations 
are :—Block tin, £139 10s.; copper, £56 10s.; spelter, £21 5:.; 
silver, 283d. per oz. The spelter make has had a little depression, 
stated to be due to a shortage of hands, with a result that on the 
east side of the river some of the furnaces have been out. Make 
has thus been affected, but prospects continue good. 


Port Talbot. 


The shipping returns for the Port Talbot Dock for last 
week indicate vigour, 36,277 tons having been exported and 4047 
tons imported—a total shipment of 40,324 tons. 


Salutary Punishments. 


Notice has been repeatedly made in this column of the 
rashness of colliers and the inadequate punishment, in the present 
state of wages, by fines. This week an exceptional step was 
taken. At the large colliery at Abercynon, now owned by Guest, 
Keen and Co,, a collier was found to have proceeded from his 
working with a broken lamp, the light burning. It was stated 
that 1300 men were in the pit at the time, and the magistrate 
showed his opinion of the extreme danger attending the rash act 
by sending the man to gaol fur one month without the option of 
a fine. 








THE DEVELOPMENT of the production of lignite in Germany 
has made rapid progress in recent years, and the total cutput 
throughout the country in 1906 amounted to 56,415,000 tons, as 
compared with 52,512,000 tons in the preceding year, or an aug- 
mentation of 3,903,000 tons. The tvtal production of briquettes— 
both coal and lignite—reached 14,501,00u tons, as contrasted with 
13,075,000 tons in 1905, being an increase of 1,426,000 tons. Out 
of the former quantity, about 3,000,000 tons are to be regarded as 
representing bituminous briquettes, while the remaining 11,500,000 
toas are composed of lignite briquettes, or 1,000,000 tons in excess 
of the output in 1905. 

ContTracts.—Cowans, Sheldon and Co., Limited, of Carlisle, 
have just received from the Imperial Japanese Navy an order for 
an electric cantilever crane, somewhat similar to the one which 
they are constructing for H.M. Dockyard, Devonport, This crane 
will, it is claimed, be the largest of its type in the world, and will 
be tested with a load of 250 tons at a radius of 105ft., and with 
lighter loads at a radius of 160ft. The height from quay level to 
rails on cantilever will be 149ft. The tower of the crane will be 
50ft. square and 108ft. high. The total length of each cantilever 
will be 270ft., and they will be 34ft. deep in the centre. The 
whole of the machinery will be contained in a house at the rear 
end of the cantilever, this house being supplied with a 10 tons 
overhead crane for lifting any of the pieces out for examination 
when required. The crane will be electrically driven, and each 
motion will be worked by a separate motor.— Johnson and Phillips, 
Limited, have, amongst other orders, received one for power and 
lighting cables from the Clyde Navigation, another for stranded 
aluminium cables from the Lambton Collieries Company, and 
another for a complete telephone equipment from the Linoleum 


—<—<———ee 


CATALOGUES. 


WILLIAM AsquiTH, Limited, Halifax.—We have received a copy 
of this tirm’s latest booklet (list Q), dealing with combined 
horizontal drilling, boring, and milling machines. There are 
several good illustrations ot these machines, and a full description, 

THE Dowsing Rapiant Heat Company, Limited, 24, Budge. 
row, Cannon-street, London, E.C.—This catalogue illustrates and 
describes luminous electric radiators of various kinds. Prices arg 
given in each case, and therv are also some useful notes on using 
these radiators, 

Nasu Patents, Limited, 61, King William-street, London, £.0, 
—A circular deahng with the Nash patented bottle-washing 
machine. We are informed that these machines are washing 
16 oz. bottles and 10 oz. cylinders at the rate of over seven gross 
an hour with only one attendant to each machine. 

YATES AND THOM, Limited.—A smart little catalogue dealing 
with Lancashire boilers, boiler fittings, and setting accessories ; 
also engines of several different types. The engive and boiler 
sections are both well illustrated, and at the end of the catalogue 
some very fine horizontal and vertical engines are shown. 

JAMES POLLOCK AND Sons AND Co., Limited.—A new publica- 
tion which has been forwarded to us by this firm, entitled 
‘© Vessels of Various Types,” contains a considerable amount of 
usefal information, including fifty-nine illustrations, numerous 
specifications, draughts, deadweights, and prices of most types of 
floating property. Z 

THE COHEN MANUFACTURING CompaNy, Dock House, Billiter- 
street, London, E C.—A catalogue to hand from this firm, entitled 
‘*No More Rust,” describes a carbonising coating, for the preser- 
vation of iron and steel. Weare informed that when this prepara- 
tion is properly applied it has a guaranteed covering capacity of 
at least 1000 square feet per wine gallon. 

McPHalL AND Simpson, Limited, Waketield.—A well compiled 
catalogue, giving a vast amount of information concerning super- 
heaters, and a large number of illustrations showing superheaters 
titted to boilers of various types. There is also an illustration 
showing some superheater tubes which have been taken fro:n a Lan- 
cashire boiler atter twelve years’ service. 

ISENTHAL AND Co., 85, Mortimer-street, London, W.—A list 
illustrating and describing the latest types of mercury vapour 
lamps. Among many other forms of lamps described in this list 
there are dome lamps especially adapted for workshops. Full 
particulars and prices are given uf each type of lamp, and at the 
end of the list there are some interesting figures relating to the 
cost of current for these lamps. 

Brett's Parent LirteR Company, Coventry,—A little book'et 
sent to us by this firm contains several illustrations of part of the 
drop forging vlant constructed on brett’s patented system at the 
wagon department of the London and North-Western Railway 
Company, Earlstown. These illustrations also show some inter- 
esting specimens of work produced at these works. We have 
also received a pamphlet dealing with Brett’s drop hammers, 

THE AMERICAN Locomotive Company, 26, Victoria-street, 
Westminster, 8.W.—Lhis company has just added another cata- 
logue to its series, which illustrates and describes the ‘* Prairie” 
type locomotives built for various classes of roads. The pamphlet 
coutains a good collection of half-tone illustrations, and tne princi- 
pal dimensions of tifteen different designs of loco:notives of this 
type, ranging in weights from 136,000 1b. to 245,000 Ib., are given 
in tabulated form. ‘I'he usual style of pamphlet adopted by this 
compauy is followed. 

CHARLES TAYLOR, Bartholomew-street, Birmingham.—A catalogue 
to band from this tirm deals with patented spiral chucks. ‘These 
chucks are designed for exerting a strong gripping power, and to 
be specially suitable for use with high-speed steels. Besides the 
catalogue, we have also received a turning faken from a mild steel 
bar while held in one of the tirm’s patented spiral centering chucks, 
having a diameter of 8in. The depth of cut is {}in. and the tra- 
verse 20 per inch. The working cunditions, we are informed, were 
in no way different from the ordinary conaitions. ‘I'he catalogue 
gives full particulars, together with aetails of construction of these 
chucks, 

THE SHEPPEE Moror Company, Thomas-street, Lawrence-street, 
York.—A pamphlet dealing with this firm’s specialities for 
superbeated steam, including a new feed pump as described in 
THe ENGINEER, October 4th. ‘here is also an improved single- 
acting four-cylinder engine for superheated steaw, alxo a douole- 
acting high-speed engine. Among uther devices especially designed 
for steam at high temperatures there isa main throttle valve, a 
regulating valve, a swam relief valve, and a special feed-water 
heater. ‘I'hese appliances, we understand, are primarily intended 
for use with steam motor cars, but are also suitable for other 
purposes, 

SIEMENS BROTHERS AND Co., Queen Anne’s-chambers, Broadway, 
Westminster.—T'wo interesting pamphlets, Nos. 3 and 4, dealing 
with electrical signailing. Pamphlet No. 3 deals with Siemens 
mercury contact treadle for railwaysignalling. ‘lhe object of this 
apparatus is automatically to close or open acontact in an electrical 
circuit by the passage of a train at a given point on a railway line. 
The contact apparatus consists of one or more levers, which are so 
arranged as to multiply the deflection of the rails caused by the 
passage of the wheels, and thus close the circuit. Pamphlet No. 4 
deals with the Siemens electric system for working railway points 
and signals in general. 

CLARKE, CHAPMAN AND Co., Victoria Works, Gateshead-on- 
Tyne.—We have received a useful and well-bound catalogue from 
this firm dealing with winches and hoisting gear, windlasses, 
capstan gears, cranes, boilers of several different types, feea 
pumps, mining power plant, feed-water heaters, electric generating 
plants, projectors, electric haulage gears, capstans, electric loco- 
motives, electric drills, electrically-driven centrifugal pumps, 
switchboards, and seamless steel liteboats. At the commence- 
ment of the catulogue there is a number of interesting photo- 
graphs of Messrs. Clarke, Chapman’s works, Besides giving full 
information concerning Messrs. Clarke, Chapman’s goods, this 
catalogue also contains a considerable amount of useful data, and 
tables of much value to the mechanical and electrical engineer. 
The catalogue is admirably illustrated throughout. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Humboldt Engineering Works Company informs us that 
from this date its London address is Dixon House, Lloyd’s- 
avenue, E.C. 

Mr. THOMAS CANTRELL, the late secretary of the firm of Man- 
love, Alliott and Co., Limited, engineers, of Nottingham, was, on 
the 7th inst., presented with a silver tea service and salver, sub- 
scribed for by the directors, staff, and workmen, in recog- 
nition of his forty-six years’ connection with that firm. Mr. 
Cantrell joined that company in 1861, being appointed secretary 
when the firm was registered as a limited company. Failing 
health, however, made it necessary for Mr. Cantrell to retire 
recently. 

Mr. Joun BELL, the newly appointed assistant lecturer and 
demonstrator in the mechanical engineering department of the 
Northampton Polytechnic Institute, Clerkenwell, has already been 
for some time engaged in technical instruction, having for the past 
three years acted as assistant lecturer and instructor in a similar 
department at the city of Bradford Technical College. Before this 
Mr. Bell was engaged in practical engineering work, comprising 
work in the drawing office, and fitting and erecting. He was a 
‘Salt ” scholar of the Salt Schovis, Shipley, Yorks. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 
Rheinland- Westphalia. 

THE trade done during the week has been quiet, and 
forward orders are rather an exception ; a further downward move- 
ment cannot, however, be noticed, and as stocks are small, the 
outlook as regards employment in the next few months is not so 
gloomy as some are inclined to think. The accounts given by the 
Steel Convention are satisfactory. All descriptions of railway 
material meet with strorg request, and the shops are vigorously 
occupied. Deliveries during the month of September are officially 
stated to have been nearly 25,000 t. more than in the same month 
last year. A contract has been signed with the State Railways for 
the supply, for three years, of rails, sleepers, and hardware, the 
prices fixed being, for rails, M. 120 p.t.. and for sleepers, 
M, 111 p.t.; compared with 1904 therefore there has been 
a rise for rails of M. 8 p.t., and for sleepers of M. 6 p.t., 
which is in no proportion to the rise in wages, and in 
the prices for raw material. Fairly large orders come 
in from abroad, and the Steel Convention has also signed 
contracts with the Japanese State Railways for the supply of 
90.000 t. rails, and with the Dutch State Ra‘lways for abont 
16,000 t. rails, to be delivered next year. In both instances the 
prices obtained were considerably higher than those given by the 
Prussian State Railways. According to the Ké/ner Volkszeitung, 
the Wire Rod Convention reduced the prices for common wire 
rods in basic M. 10 p.t. for deliveries from the 14th instant. After 
prolonged negotiations, the bar dealers of Hamburg, Altona. 
Wandsbeck, and Harburg have formed a union, for the purpose of 
regulating the prices of sale and to prevent undue reductions in 
price. 

Coal and Coke in Germany. 

Demand and sale in all the coal-producing districts are 
remarkably strong. The Prussian State Railways have recently 
signed contracts with the Coal Convention for three years at fairly 
good prices, which are about M.1p.t. higher than the former 
quotations. House fuel is in vigorous demand, and the business 
in briquettes continues very animated, Coke is in very strong 
request, and remains scarce, production being ‘rather lower than 
consumption. 


Iron and Steel in Austria-Hungary. 

An increasing demand for pig iron and for zinc plates is 
the characteristic feature of last week’s trade ; finished iron is in 
regular though quiet demand, and prices are well maintained. 
Inquiries come in very freely on the Austro-Hungarian coal market, 
and sales are extensive, although a number of consumers have 
already bought large supplies, dealers especially being anxious to 
fill their stores as freely as possible. 


No Change in Belgium. 


The tendency is weak, generally, and the slowly decreasing 
demand is causing much uneasiness among producers. Official 
reductions in price have not been reported upon the week. 


Quotations for bars fluctuate between 135f. and 137f. p.t. 
f.o.b. Antwerp, for export; steel bars, 137f. to 140f. p.t 
for foreign consumption. Inland quotations for iron bars 


are 165f. to 170f. p.t., and for steel bars 170f. to 175f. p.t. 
On the whole, the inland trade is rather more lively than 
that on foreign account. Where large sales are in question the 
prices for girders have been inclined to give way, but, generally 
speaking, a fair amount of stiffness is shown in quotations, 148-75f. 
p.t. being quoted for export f.o.b. Antwerp, while home orders 
realise 167-50f. p.t. Plates are pretty firm at 160f. to 162f. p.t. 
for export, and for inland consumption 175f. p.t., 185f. p.t., and 
190f. p.t. could be realised for the different sorts of plates ; 
demand is, however, weak. The rail trade shows a little more life. 
While quotations for finished iron continue to decrease, pig iron 
remains firm on the basis price of 72f. p.t. for forge pig, Athas, 
and 78f. p.t., Charleroi. The reduced prices for semi-finished 
steel, 110f. p.t. for raw bars and 120f. p.t. for steel billets, and 
127-50f. p.t. for plates, are willingly paid. A regular business is 
being done in all sorts of fuel in Belgium. Prices are stiff, engine 
fuel realising 18f. p.t.. dry sorts of coal from 15f, to 16f. p.t., and 
steam coal 17f. p.t. Briquettes 21f. to 23f. p.t. 


Quiet Trade in France. 

There is not much life stirring in the different depart- 
ments, but a fair amount of fresh work, secured previously, is 
keeping the shops and factories in good occupation. Of the coal 
market good accounts are given, firmness and animation being 
shown both in engine coal and in house fuel. 


Russian Iron in Germany. 

According to a report from Sosnowice, an ironworks of 
that town received orders for 78,000 pud iron plates from a German 
firm, at the price of 1 rouble 10 kopeken per pud, free Sos- 
nowice. 








LAUNCHES AND TRIAL TRIPS. 


CACERES. twin screw steamer ; built by Messrs. Mackay Brothers ; 
to the order of the Lloyd Braz‘leiro; engines constructed by 
Messrs, Aitchison, Blair and Co.; trial trip, October 2nd. 

ECHUNGA, steel screw steamer ; built by Sir Raylton Dixon and 
€o.; to the order of the Adelaide Steamship Company, Limited, 
South Australia ; dimensions, 404ft. 4in. by S6ft. by 26ft. 8in.: to 
carry 8400 tons ; engines, triple-expansion, 27}in.. 44in. by 75in. 
by 48in. stroke, pressure 180 Ib.; constructei by Messrs. Richard- 
sons, Westgarth and Co., Limited ; trial trip, October 3rd. 


Mars, steel screw steamer; built by Messrs. Furness, Withy 
and Co.; to the order of Messrs. Harris and Dixon, Limited ; 
dimensions, 360ft. in length; engines, triple-expansion, 24in., 
39in., 66in, by 45in. stroke, pressure 1801b.; constructed by Messrs. 
Richardsons, Westgarth and Co.; trial trip, October 9th. 
_Boranic, steel screw steamer ; built by Earle’s Shipbuilding 
Company ; to the order of the City Steam Fishing Company ; 
(limensions, 141ft. 8in. by 23ft. by 13ft.; engines, triple-expansion, 
13in., 22in., 37in. by 27in. stroke, pressure 200 Ib.; launch, 
October 10th. 

NAVAHOE, oil barge ; built by Messrs. Harland and Wolff; to 
the order of the Anglo-American Oil Company ; dimensions, 450ft. 
by 58ft. beam ; to carry 10,000 tons ; launch, October 10th. 

‘ Orsova, steel screw steamer ; built by Messrs. R. Craggs and 
“ons, Limited ; to the order of the Hungarian Levant Steamship 
Company : dimensions, 350ft. by 49ft. 9in. by 25ft. 10in.; engines, 
triple-expansion, 23hin. 39in., 66in. by 45in. stroke, pressure 
180 Ib.; constructed by the North-Eastern Marine Engineering 
Company ; trial trip, October 15th. 

, SFENDONI, torpedo boat; built by Messrs. Yarrow and Co.; to 
the order of the Greek Government; dimensions, 220ft. by 
20ft. Gin. by 12ft. 4in,; engines constructed by the builders ; trial 
trip, October 16th. 

Ab pie steel screw steamer; built by Messrs. Swan, 
E ae and Wigham Richardson, Limited; to the order of the 
re Steamship Company ; dimensions, 275ft. in length by 36ft. 
‘ra 3 to carry 2500 tons ; engines, triple-expansion, constructed 
—— builders ; trial trip, October 18th. 

.YNRCWAN, cargo steamer ; built by Messrs. Craggs and Sons ; 
dimensions, 361ft. by 47ft. 6in. ie 24ft. Shs Gaia triple- 
expansion, 24in., 4lin., 67in. by 45in. stroke, pressure 180 lb.; 
constructed by Messrs, Blair and Co.; launch, October 21st. 





BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.1.Mech. E. 
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When an i tion is Srom abroad the name and address of 
the Communicator is printed in italics. 
Whent i tis not illustrated the Specification is without drawings. 
Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
South ton-buildi Chancery-lane, London, W.C., at 8d. each. 
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The first date given is the date of application ; 
the abridgment is the date of the adverti tof t 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 








ELECTRICAL APPARATUS. 


13,965. June 18th, 1906.—IMRROVEMENTS RELATING TO ELECTRIC 
Furnaces, 8S. Z. de Ferranti, Grindleford, Derby. 

This invention relates to electro-chemical processes in which 
high temperature furnaces are necessary, and to furnaces for 
carrying out these processes, The invention relates generally to 
the fixation of free nitrogen, whether contained in the air or in 
the waste furnace gases. It has been known for many years past 
that such nitrogen can be combined with the oxygen of tho air in 
the electric arc, the resulting oxides of nitrogen forming nitrates 
or nitrites, depending upon the proportions of the various oxides of 
nitrogen which are produced. It has been shown also that in the 
production of such compounds in the electric are it is of extreme 
importance that the gases to be combined shall be raised to the 
high temperature for combustion and then rapidly cooled. On 
the rapidity of the cooling, and withdrawal of the products of 
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combustion from the arc, depends the yield obtained. There are 

six figures, Fig. 1 shows a section through a form of arc chamber. 

The circular electrodes a and / are arranged concentrically one 

within the other, so as to leave an annular space across which the 

arc is struck. In order to rotate this are coil ¢ is arranged sur- 
rounding the inner electrode a, so as to leave an uninterrupted 
passage for the air entering under pressure through the inlet d to 
pass tothe arc. In order to provide for the cooling of the elec- 
trodes they are made of hollow form, and means for circulating 
water or other cooling fluid through them is provided. In the 
case of the inner electrode a the water may be introduced by the 
central pipe ¢ and returned through the annular space f between 
this pipe ¢ and the body of the electrode through which it passes. 

The arc chamber / is made of any suitable refractory material, the 

gases after combination in the rotary arc passing through this 

chamber to a diverging nozzle i for the purpose of being cooled. 

The sudden cooling of the combined gases is effected in the 

divergent nozzle 7.— September 25th, 1907. 

21,081. September 22nd, 1906.—IMPROVEMENTS IN APPARATUS FOR 
THE MANUFACTURE OF IRON TUBES BY ELECTRO-DEPOSITION, 
Sherard 0. Cowper-Coles, of Grosvenor-mansions, 82, Victoria- 
street, S.W. 

This invention relates to improvements in electrolytic apparatus 
for the production of iron tubes. There are two figures. Fig. 1 
is a sectional perspective view of the apparatus. The improved 
apparatus comprises a vat a, of wood lined with iron or lead }, 
according to the nature of the solution to be employed, and within 
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which is rotatably mounted in a horizontal position a number of 
rollers c, forming the cathodes on which the iron tubes are 
deposited. These rcllers may be made cf iron, or of other suit- 
able metal or alloy, and they are provided at their ends with pins 
or trunnions d resting upon bearings ¢ in vat a, the bearings being 
wholly or partially of insulating material so as to insulate the 
rollers from the metallic lining 6 of the vat. Each of the rollers ¢ 
is formed or provided at one end with ratchet teeth f, with which 
engages a pawl g, the several pawls being mounted upon a common 
reciprocating rod h, sliding in brackets h! on the edge of the vat a, 
so as to revolve slowly the rollers c in the vata. The pawls g are 
jointed at 7, so that any or all of them can be thrown out of gear 
to enable one or more of the mandrils to be removed without 
stopping the remainder. The vat a also contains cast iron anodes j, 
for maintaining the electrolyte charged with iron. These anodes 
are connected up by rods & to a common bus bar /, which conveys 
current to them from the positive pole of the dynamo, and they 
are so arranged that they can be approached towards the mandrils 
as they dissolve, away., To this end the anodes j, two of which 





are provided in connection with the lower half of each mandril c, 
are mounted upon inclined wooden blocks m placed at the bottom 
of the vat a, and are approached towards the mandrils ¢ by means 
of wooden or metal wedges x inserted between the anodes ; of 
adjacent mandrils, the rods & sliding laterally in the slots /! in 
the bus bar /, to allow of this movement of the anodes.— September 
25th, 1907. 


GAS PRODUCERS. 


20,484. Soptember 15th, 1906.—IMPROVEMENTS IN PoweR Gas 
Propvucers, Masons Gas Power Company, Limited. of Alma 
Works, Levenshulme, Manchester; Ash Hollis, of 24, Beech- 
range, Levenshulme, Manchester ; and Thomas Wright, of 39, 
Cringle-road, Levenshulme, M ter. 

In certain known constructions of power-gas producers—usually 
of rectangular formation—it is customary to provide them with 
inner depending walls reaching down to a point below the level of 
the fuel, and providing passages for the escape of gas. The objec- 
tions to this construction are, first, that at tho-e points of the 
furnace immediately below the inner walls the fuel is inaccessible 
for pokering ; secondly, that, unless great care is taken, the 
poker is liable to break or damage the lower edges of the walls ; 
and, thirdly, a large portion of the interior of the producer is not 
used to the best advantage. This invention has for its object to 
provide a gas producer of circular formation, in which the walls 
are dispensed with, and in which the passage for the gas is exterior 




















to the producer, thus leaving the interior plain and accessible at 
all points for pokering, as well as enabling the producer to be 
used to the fullest advantage. There are three figures. Fig. 2 is 
a vertical section. The producera is circular in plan, and upon its 
interior it is perfectly plain, being of the same diameter through- 
out, and is accessible for pokering. Upon its exterior, and about 
half-way down the producer, is an annular belt-like chamber 6. 
This chamber, which is made of fire-brick suitably encased in 
metal, extends all round the producer, and at one point communi- 
cates with a pipe or conduit leading to the gas-purifying plant. 
In the wal! of the producer, and at points below the level of the 
fuel, and preferably near the zone of combustion, is a number of 
holes or openings d, which are at equal distances apart all round 
the producer, open at one end into the annular chamber }, and 
at the other end into the producer. Any gas generated in the 
producer can thus pass through any of the openings d into the 
annular chamber, and from thence to the final outlet, but with the 
openings arranged below the level of the fuel no vapour or unfixed 
gas can reach them without having first passed through the heated 
fuel. To ensare of an even flow of gas through each of them, the 
outlet openings d may be graduated in size, those furthest from 
the final outlet being larger than. those nearest such outlet.— 
September 25th, 1907. 
26,819. November 26th, 1906.—IMPROVED METHOD OF GENERAT- 
ING COMBUSTIBLE GAS AND IN APPARATUS THEREFOR, Benjamin 
H. Thwaite, of 29, Great George-street, Westminster. 

This invention relates toa combustible gas-generating process, 
characterised by the fact that in a reversible process, and its 
associated double-generating chamber or vessel, the volatile 
hydrocarbon gases, evolved from the fresh coal fed into one of the 
two generating chambers are compelled to flow downwards through 
the incandescent fuel in this generating vessel, escaping into the 


N° 26,819 









adjoining and associated vessel at a point one-third the height 
of the colu:nn of fuel. It is found by experience that, in 
order permanently to fix the hydrocarbon gases from semi- 
bituminous coal, these gases shall be compelled to flow through a 
column of incandescent coke or other carbonaceous fuel. There 
are six figures. Fig. 1 is a vertical section. The generating 
apparatus is divided into two chambers a and «!, by the central 
partition wall ) ; this central partition wall is carried by an arch c 
that spans the gas-generating apparatus at about one-third of the 
height, the space d beneath forming the fuel connection that per- 
mits the gas to flow from one chamber into the other, and vice 
versa, outlet openings e and el are provided over the fuel level in 
each chamber « and al, These two outlets lead into a common 
or central butterfly reversal valve, the connection from the outlets 
e and el being made by firebrick-lined connections. The reversal 
valve directs the escape flow of the gas from the apparatus, alter- 
nately from one chamber a, and then from the other a!, the alter- 
nations of direction coinciding with the charging operations. 
For instance, when coal or other bituminous fuel is fed by means 
of the hopper / into one chamber a, the reversal valve is thrown 
over by the level, closing off the outlet e of escape from this cham- 
ber a. The fuel is charged every fifteen to thirty minutes in 
alternately one and then the other of the chambers a and a!. The 
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fresh coal issubjected to the heat of the hot fuel in such chamber, and 
the volatile gases are immediately given off, and these gases force 
their way, or in suction type of gas generators, are also drawn 
downwards through the of incand + fuel, being effec- 
tually purified or sernbbed..in their progress, first downwards and 
then upwards, the hydroearbons being, as far as practicable, fixed in 
or during their passage through the interstices of the more or less 
incandescent fuel. These volatile gases at the lowest point of 
descent pass under the soffit of the arch c that supports the parti- 
tion or dividing wall 5, mixing with the carbonic oxide and other 
gases produced by the combustion of the fuel on the hearth of the 
gas generator, and passing along with these gases in an upward 
direction through the fuel in the upward flow chamber. Any CO, 
~ the gases is more or less converted into CO.—September 25th, 
vi. 





ROAD MOTOR VEHICLES. 


21,129. September 24th, 1906.—ImMPROVED MEANS OF VENTILATING 
DYNAMO-ELECTRIC MACHINES, PARTICULARLY PETROL-ELECTRIC 
posnen es, William A. Stevens, St. Peter-street, Maidstone, 

ent. 

The object of this invention is to obtain an efficient ventilation 
of the dynamo and the motor in petrol-electric automobiles in 
which the dynamo and the motor have their shafts in alignment. 
On the shaft of the dynamo A of the enclosed protected type, 
which in an automobile is driven direct by a were yer & pro- 
peller fan B of the ordinary ventilating type is fixed on the end 
remote from the engine. A motor C of the same type as the 


eS 


dyn«mo is in line with it, so that the two shafts will be in the same 
axis, but will be separate and independent. A removable casing 
D connects the case of the dynamo and the case of the motor to 
ensure that all the air drawn through the dynamo is forced 
through the motor, the position of the fan being in the centre of 
this casing, free passage for the air being provided in the inner end 
covers of the dynamo and motor. A ventilating hole or holes E E 
are provided in the outer covers of the dynamo and motor to allow 
of access and egress of the air, the inlet on dynamo cover reniote 
from the fan being protected from dust by a gauze or other screen. 
— September 25th, 1907. 


ORDNANCE. 


29,388. December 24th, 1906. — IMPROVEMENTS RELATING TO 
ORDNANCE, Albany F. Petch and Frank W. H. Shepherd, 
both of the Coventry Ordnance Works, Limited, 30, Broadway, 
Westminster, London. 

This invention relates to ordnance, and has for its object to pro- 
vide means for enabling two or more guns, designed to be coupled 
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together for sighting purposes, to be independently adjusted to 
compensate for difference of-muzzle velocities, It is a well known 
fact that guns of the same calibre and design require slightly 
different angles of elevation for the same range ; consequently, if 
oné gun is given slightly more or less elevation than the other or 
others for any particular range, a further adjustment will. be 
required if the range is increased or decreased. There are five 





figures. Fig. lis a’sectional'end “elevation of ‘a :pair of (guns con- 
nected together‘and designed to be elevated by power. AA are 
the guns, and aa are the slides or cradles, } } are the toothed arcs 
or racks on the under sides ot the slides, and cc are the pinions, 
gearing therewith and carried upon rocking shafts de, which are 
in alignment and adapted to be connected together at their adja- 
cent ends by the hydraulic clutch coupling f of the Western type. 
Grooves are provided in the boss to enable the pressure fluid to 
pass freely into the cylinder from a fixed ring p, provided with 
packing rings to form a water-tight connection between it and the 
boss on either side of the openings into the grooves, so as to givea 
free passage during the rotation of the shafts and couplings. The 
parts of the coupling being disconnected, the guns are elevated 
each in accordance with its own particular sight, no matter what 
their respective angles are for elevation. If now it is required to 
tire them in unison, fluid under pressure is admitted into the 
cylinder f by means of the pipe », controlled bya valve. The guns 
are now locked together, and each will keep at the same angle with 
relation to one another, and can be sighted simultaneously,— 
September 18th, 1907. 


TORPEDOES. 


8446. September 19th, 1907.—IMPROVEMENTS IN OR RELATING TO 
AUTOMOBILE TORPEDOES, Eugene Schneider, Le Creusot ( Saone- 
et-Loire ), France. 

This invention relates to automobile torpedoes, and has for its 
chief object to provide a special form of war-head, which is 
characterised principally by the fact that instead of being intended 
to disappear as in the systems comprising detachable points of 
porcelain or other material, it is intended at the moment of 
impact to collapse accordian fashion, its folds actuating the per- 
cussion mechanism only when the charge is close to the object 
struck. There are five figures. Fig. 1 is a longitudinal section of 
the improved torpedo war-head. The bursting charge of wet gun- 
cotton, instead of being lodged in a separate cartridge, is perma- 
nently lodged in the part A of the head. This part A is of bronze 
and is completely filled by the charge of gun-cotton without the 
intervention of a wrapping or packing. This part is closed at the 
rear by a dvor C. In the axis of the wet charge and of the door 
C there is formed a cylindrical housing intended for the reception 
of the priming charge B of dry gun-cotton arranged in a copper 








cylinder having good joints. The front part of this cylinder 
receives the detonating charge and is screwed upon an interme- 
diate block L, which is itself screwed upon an axial sheath K! 
fixed to the front wall of the part A, which is formed by a bronze 
disc E. This sheath contains the striker. The block L holds the 
detonator in position in the primer and regulates its distance from 
the point of the striker. The primer when once placed in posi- 
tion is supported at the rear by the door C! screwed into the door 
C in such a manner as to form a tight joint. This arrangement of 
the primer at the rear of the wet charge serves to increase the 
explosive force of the charge relatively to the object to bs 
destroyed, as compared with what it is when the primer is in front 
of the wet charge. The head ends in front in a collapsible por- 
tion F of ogival form, and composed of bronze or steel. It is 
closed at its point bya plug H. This ogival point is fixed to the 
front face of the part A by means of oblique screws, a tight joint 
being obtained by means of the joint collar forming a joint with 
the india-rubber washer pressed into a groove in the disc E. _Per- 
cussion mechanism placed on the front face of the charge only 
produces the explosion when the metallic ogival point has been 
crushed in, and its folds press upon a hoop Q arranged in 
proximity to the charge, say, 4cm. in front. The percussion 
mechanism consists of a striker K actuated bya spring J and 
maintained cocked by a sear M. This sear is operated by a three- 
armed lever M! (bell crank movement), the pivot of which is 
maintained in position by the small plate. This three-armed 
lever actuates the sear M when the hoop Q is pressed rearwards. 
This hoop oscillates around pivots !, and is held about 4 cm. 
in front of the partition E by spiral springs.—Svptember 25th, 
1907. 


SHIPS. 


23,680. October 24th, 1906.—IMPROVEMENTS IN OR RELATING TO 
Suips, George B. Hunter, of Wallsend Shipyard, Wallsend-on- 
Tyne. 

This invention relates to sectional ships and has for its object to 
provide a seaworthy ship which shall be adapted to pass through 
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canals or locks having less available dimensions than those of the 
ship. A ship made in accordance with this invention is provided 
with detachable side portions extending to the bottom of the hull, 
which may, if desired, be adapted to carry water ballast in use, 
and which when detached from the main portion of the bull are 
capable of floating. There are eleven figures. Fig. 4 is a cross 
section. In one form of ship adapted to steam on the high seas 
and to be towed in sections up a canal, the width of the main 
portions of the bull is determined by the available width of the 
canal or locks through which it has to pass, and the sides of the 
main portion may ve sloped to correspond to the lock walls, and 
the main portions of the hull may be provided with a double 
bottom ¢ which may be utilised for water ballast, the hull being 
adapted to be divided into suitable lengths according to the length 
of the locks, On the sides of, the main portions of the hull are 
disposed side portions de, which may be adapted to form water 
ballast tanks in use, and to be detached and floated when it. is 
desired to take the yessel in sections through .acanal or lock. The 


— 


side portion or portions de may be riveted, bolted, or hinged to 
the main portions of the huil for the purpose of readily separating 
or assembling the parts, and the several longitudinal members ma, 
be riveted, bolted, or hinged, or otherwise secured together. 
When riveted, as few rivets as possible for the purpose intended 
are used. and these are cut out when it is desired to separate the 
parts. For the purpose of separating the side portions dv, th. 
vessel may be careened, first on one side and then on the other, sv 
that the side portion to be detached is out of water. The cide 
portion or porticns de may extend to the height of the deck oy 
other suitable heizht. The side members d and ¢ may be con- 
tinued along the sides of the main portions by curved ends and 
secured in position in recesses in the sides of the main portions, s» 
that the sides of the completed hull may taper away. It is pre 
ferred ‘that the side’ portions d and e be each made as long as tie 
space between the lock gates will allow, and that the taperin: 
portions of the ship be bolted in place and disconnected prior t., 
passing through the canal, and afterwards be replaced and rivete: 
when the parts are assembled together. As much as is desirab}.. 
of the vessel is riveted together in the shipyard. The mai), 
portions are riveted or bolted together, above the double bottom 
along the flange p, and to the side portions d and ¢ at y and 1, « 
in a water-tight manner.—September 25th, 1907. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-offiice Oficial Gazette. 


866,654. Two-cycLE Gas ENGINE, V. Jakob, Columbus, Ohio, 
Filed July 31st, 1906. 
This invention consists in connecting a centrifugal blower with 
gas engine, which blower forces air into the closed crank chamber 


The air from the chamber is admitted as shown to the explosion 
end of the cylinder, a rotary valve at the bottom of the exhaust 
pipe timing the admission, There are four long claims, 
866,712. CENTRIFUGALLY-MADE CoLuMN, ©, 1). Campbell, Bi 
fontaine, Ohio. — Filed Juty 18th, 1906. 

This invention consists in moulding hollow concrete columns by 
causing the rapid rotation on its axis of the mould. The outer 
surface will be of fine concrete or cement, and the inner of coarse 


materi There are thirteen claims; the last runs thus :—The 
process of laying plastic material, which consists in gradually 
feeding it into a revolving receptacle, and gradually building up 
the body by the action of centrifugal force, whereby the successive 
layers develop in an unbroken spiral during ths moulding of such 
material. 

866,832. VALVE FoR Gas Pumps, R. Whitaker New Brunswick, 
N.S., assignov, by direct and mesne assignments, to Brunswick 
Refrigerating Comp try, & corporation of New Jevse YW. OF gina / 
application filed January lth, 1904. Divided and this applicu 
tion siled January 5th, 1905. 

There are seven claims. The first adequately describes the 
invention. In a fluid compressor, the combination with a valve 
casing which contains a valve seat, and an equilibrium chamber, of 


a duplex valve comprising an outlet valve and an inlet valve carried 
thereby, the outlet valve having a stem part of hollow rod form, 
which passes through a wall of the equilibrium chamber, the 
exterior diameter of such stem part being well within the diameter 
of the outlet valve, the bore of the stem part constituting the 
inlet passage for the gas, and being substantially coincident with 
the centre of the valve. 








University COLLEGE: TsE CHADWIck MEDALS :—Professor 
Chadwick, on the 16th inst. at, University College, presented, 
on behalf of the Chadwick Trustees, the Uhadwick Medals for 
municipal hygiene .and. engineering to Mr. ,Noel Graham 
Dunbar, Mr. Walter Deveson, R3ynolds, and.Mr. John Rochfort 
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|: vERYTHING favoured the Mauretania on her trip from 
Newcastle to Liverpool, which was carried through last 
week, to the pleasure of the large company on board, with- 
out the slightest shadow of a hitch. At half-past two on 
Tuesday, 22nd, she left her builders’ yard, in the charge of 
four tugs, with two standing by, and descended the Tyne 
aiid extraordinary enthusiasm. Work all along the 
busy river was suspended, and every point from which 
a view of the vessel could be obtained was occupied, 
whilst a crowd of craft of all kinds followed in her 
wake, using their hooters and whistles. The event was 
one not to be forgotten. Off Tynemouth breakwater she 
lay to for a time, and was swung for compasses, and then 
made due north. Her route lay through the Pentland Firth, 
which was passed early on Wednesday morning, and 
thence along the north coast of Scotland, turning 
south and passing through the Great and the Little 
Minch in brilliant and calm weather. At eleven o’clock 
on Thursday morning she anchored outside Liverpool 
and disembarked her passengers. No detail was omitted 
which could make the trip a success, and the various 
builders and contractors exercised unlimited ‘patience in 
showing all parts of the ship to those who desired to see 
them. She went into dock at once, to be cleaned in pre- 
paration for her final trials, which are now in progress. 





Tue railway crisis, as it is called, has attracted quite 
an undeserved amount of attention during the month, 
and if, as appears likely, the object of the Amalgamated 
Society in fomenting the agitation was to secure a 
glorious advertisement, it has succeeded beyond hope. 
The principal events of the past few weeks have been 
the refusal of the companies to meet Mr. Bell in a pre- 
liminary conference, Mr. Lloyd George’s indiscreet invita- 
tion to the railway directors to meet him informally, the 
so-called amalgamation of the various railways on the 
question of recognition, and, finally, the ballot. On 
the result of the latter, which is not to be formally 
declared until Sunday next, the next step rests. It 
seems not improbable that the vote will favour a strike, 
but even if it does there is no certainty that the executive 
will call out the men. The companies, who have taken 
a canvass of their men, assert that the mass of their men 
are loyal, and will not give up their work, and meetings 
of men to protest against a strike are already being con- 
vened. On Sunday a large meeting of the Great 
Western men passed a resolution in favour of the 
companies, and Mr. Fox, of the Engine and Drivers’ 
Union, stated that his union would not strike. The out- 
look has not materially changed, or if any change has 
taken place it is for the better. 


DisaAGREEABLE though it may be to the average person, 
the damp and unpleasant atmospheric conditions which 
prevail in Lancashire are the county’s chief asset. 
Bat although a humid atmosphere may conduce to 
successful cotton spinning, there is, fortunately, no 
necessity for a solid element in the“air. The paper read 
in Manchester last Saturday by Mr. R. H. Clayton shows 
that by analysis the polluting matter in Manchester air ap- 
proximates most nearly to that of the smoke from domestic 
chimneys, being charged with tarry oils, ammonia, and 
solid ash, which are only emitted from boiler chimneys in 
insignificant quantities. The author demonstrated the 
resemblance which exists between the domestic fire-grate 
and the gas retort in the process of distillation of the fuel 
going on in each, but with the essential difference that 
the products of distillation are in the case of the house- 
hold fire grate poured into the atmosphere, while in the 
retort they are collected and used as valuable industrial 
materials. As an argument in favour of domestic gas 
fires Mr. Clayton made the significant statement that 
while on the one hand the citizens of Manchester 
spend annually £64,000 on the purification of sewage to 
prevent the pollution of rivers, yet, on the other hand, 
the purification of the atmosphere was retarded by the 
City Fathers by charging for municipal gas such a 
price that an annual profit of £60,000 from its sale was 
set aside for the relief of the rates. 


AttHouGH the official awards in connection with the 
ltoyal Automobile Club's recent five weeks’ trials of com- 
‘nercial motor vehicles are not yet available, the fact that 
no less than fifty of the fifty-six competing vehicles com- 
pleted successfully thcir allotted tasks ‘seems to show 
that as a trustworthy carrier of merchandise the motor 
wagon has advanced in a creditable manner during the 
last year or two. On the last day of the tests no fewer 
than forty-six of the fifty contestants made non-stop runs. 
In framing their awards the judges will of necessity be 
largely influenced by the cost of carriage per net ton- 
mile and the condition of the vehicle. We understand 
that on the whole the behaviour of the wheels, axles, 
Springs, frames has been satisfactory. The radiators on 








the heavier petrol-engined vehicles have, however, in 
some cases been unsatisfactory. These are expensive 
appendages, and extremely sensitive. Moreover, being 
placed right in the forefront of the vehicle, they are 
always in danger of being damaged. What is 
wanted is a more simple and efficient form, which 
can be easily repaired in case of injury. On the 
heavy petrol vehicles experience has shown that the cool- 
ing surface of a radiator that may be sufficient for a motor 
omnibus is not large enough for slower-moving vehicles 
such as wagons. 


A YEAR ago the price of copper was from £99 10s. to 
£104 per ton. Last week it varied between £56 10s. and 
£62, according to place and quality. Yesterday the 
prices were £10 to £12 higher. In the early part of this 
year the price was somewhere in the neighbourhood of 
£111. The highest point touched within the last two 
years has been about £120. It would be beyond the wit 
of man to say what its price may be at the end of the 
next six months. The price of £120 was, of course, simply 
abnormal, and was accounted for by the action of holders 
of the metal on the other side of the Atlantic. The 
resulf was that users only purchased the very smallest 
quantities which would satisfy their needs for the 
moment. They bought, in fact, from hand to mouth, 
and, consequently, stocks increased, and went on in- 
creasing until prices had to give way. It is pos- 
sible that the present figures are also abnormal, and 
that we shall see the continuance of the present rise. 
In any case it is extremely unlikely that prices will now 
go lower, and users are in a number of instances laying in 
heavy stocks. It is, however, impossible to prophecy 
accurately the movements of the metal. The only thing 
possible is to watch it closely. 


On the first day of last month the agreement between 
the Engineering Employers’ Federation and the Amalga- 
mated Society of Engineers, the Steam Engine Makers’ 
Society, and the United Machine Workers’ Association 
was finally ratified. We announced in our issue of 
May 3rd that this agreement had been provisionally 
signed by the representatives of each side, but it was not 
till October 1st that the document was finally endorsed 
after having been agreed to by both sides as a whole. 
This agreement is likely to have a far-reaching effect. 
Perhaps even the most optimistic of men would not 
have ventured to predict, but a short while ago, that any- 
thing of its nature would have been put into black and 
white. It would seem that, for the time being at least, 
the hatchet is to be buried, and peace is to reign between 
masters and men in the engineering trades. The agree- 
ment may be described asa live-and-let-live arrangement. 
Each party has decided to let the other do its work with- 
out interference. Unionists and non-unionists are to 
work together in amity. The masters will not refuse to 
employ union hands. Unionists will not refuse to work 
with non-unionists. Masters may manage their works 
as they see fit, and the unions may carry on their proper 
functions. There is no doubt whatever that, if the terms 
of this new agreement are strictly adhered to, and in the 
main they are pretty certain to be, there has been a 
definite end made to many of the troubles of the past. 


On the 24th of the month an influential deputation, 
headed by Lord Weardale, Chairman of the Channel 
Ferry Company, and consisting of Sir Charles Rivers 
Wilson, Chairman of the Grand Trunk Railway of 
Canada; Admiral Sir Cyprian Bridge, Colonel Ivor 
Philipps, and the Hon. George Peel, waited on Mr. 
Lloyd George, the President of the Board of Trade, to 
discuss the proposed train ferry between Dover and 
Calais. It will be remembered that last session a Bill 
passed through Parliament sanctioning a company for the 
establishment of this ferry. The object of the deputation 
was to obtain from the Government through their 
responsible Department a re-assertion and, if possible, an 
amplification, of the declarations already made by the 
Prime Minister in Parliament, not only regarding the 
Ferry, but also as concerned the Channel Tunnel. After 
certain evidence had been tendered by various members 
of the deputation, which went to show the feasibility of 
instituting and working a train ferry between the two 
points, Mr. Lloyd George made his reply. It was to the 
effect that, at all events, the piercing of the tunnel was 
out of the question for many years to come. Not only 
had the Prime Minister declared against it, but also the 
leader of the Opposition. Regarding the train ferry, on 
the other hand, the matter was quite different. Mr. 
Lloyd George observed that, without discussing details, 
and simply viewing the proposal on a broad basis, he 
would be happy to do whatever lay in his power, as long 
as he held office, to assist in carrying the project through. 
This was, he said, also the view of his advisers. We 
may therefore take it that within the next few years a 
train ferry between France and England will be con- 
structed. 





* CoNSIDERABLE excitement was caused in London one 
Saturday at the beginning of last month by the appear- 
ance overhead of the military dirigible balloon Nulli 
Secundus, which had come up from Aldershot and per- 
formed a number of evolutions, including the circuit 
of St. Paul’s and a visit to the War-office, before sailing 
away southward. Theday waa quite suitable for the trip, 
and nothing untoward was experienced, the huge body 
being safely brought to earth and secured in the grounds 
of the Crystal Palace. It had been intended to begin the 
homeward voyage on the Monday following, but the 
weather conditions were such that this was deemed 
impracticable. Rain and high winds prevailed, and the 
start was postponed from day to day. Then came 
disaster. A particularly heavy gust of wind struck the 
balloon one morning and tore away some of its moorings. 
It was with the greatest difficulty that the body of Royal 
Engineers which had it in charge, assisted by the Crystal 
Palace staff, prevented it from breaking away altogether. 
As it was, the envelope had to be slit to facilitate the 
escape of gas, and finally the whole thing, frame, car, 
and envelope, had to be packed on a motor lorry and 
taken back to Aldershot by road. The unsuitability of 
this type of airship save in very limited circumstances 
was thus forcibly emphasised. Nevertheless, the autho- 
rities are understood to have stated that important 
lessons were learnt which will bear good fruit in the next 
“ dirigible ” which is constructed. 


Tue first report of the Royal Commission on Coast 
Erosion appointed eighteen months ago, under the chair- 
manship of the Hon. Ivor Guest, has been issued, and 
with it a volume of evidence with appendices which 
extends to over 1000 pages. Thereport consists of a brief 
note covering the evidence taken up to the present date, 
and contains no statement of the opinions of the Com- 
mission, which are reserved for inclusion in a future 
report. The Commission held twenty-three sittings in 
London between July, 1906, and April, 1907, and evidence 
was taken from a number of officials, engineers, and 
other witnesses. Committees of the Commission spent 
a considerable part of the summer vacation in visiting 
various localities on the coasts of the United Kingdom 
where erosion or accretion is in progress. The evidence 
so far being incomplete, it is, of course, impossible to 
form any very definite opinion as to the general result of 
the extensive inquiries undertaken by the Commission, 
but the trend of the evidence shows that, contrary to 
what has been often asserted, the net result of accretion 
and erosion on our coast line and in the estuaries of the 
great rivers shows a considerable balance in favour of 
accretion, including artificial reclamation of land and 
natural accretion. Furthermore, nearly all witnesses, 
who from their experience are competent to form an 
opinion, agree that the cost of artificially protecting 
agricultural and other land of low value, subject to sea 
erosion, is out of all proportion to the value of the land 
so saved from the ravages of the ocean. On the point of 
relative gain and loss, Colonel Hellard, the Director- 
General of the Ordnance Survey, showed that during the 
past twenty-five years the total net gain of dry land in 
England, that is to say, land above high-water mark, was 
over 30,000 acres. During the same period the net dimi- 
nution in the area of foreshore, that is the area between 
high and low-water marks, was about the same. 





Tue river Tees has hitherto been poorly supplied with 
graving dock facilities, the only accommodation 
existing at present being the Tees Conservancy Com- 
missioners’ Dock at Middlesbrough, constructed in 1876, 
and four slips. The dock has an effective length of 555ft., 
and is 50ft. in breadth at the entrance, but the depth of 
water over the blocks at high water of spring tides is only 
15ft. The improvement of the river channel by the Con- 
servancy Commissioners effected in recent years, and the 
increase in the facilities afforded by the North-Eastern Rail- 
way Company’s docks, have rendered a corresponding im- 
provement of the dry docking facilities desirable. Smith’s 
Dock Company, of North and South Shields, is now con- 
structing an extensive shipbuilding yard on the south side 
of the Tees at Southbank, and in connection with it two 
graving docks are being built, the first coping stone of 
which was laid by Sir Hugh Bell, the chairman of the 
River Tees Commissioners on the 22nd October. The site 
of the works occupies 16} acres, with a frontage of 800ft., 
and practically the whole of it was reclaimed from the 
foreshore of the river, The graving docks will be 550ft. and 
450ft. in length respectively, with corresponding widths 
between entrance walls of 67ft. and 61ft. In the case of 
both docks the depth over the sill is 26ft. at high water of 
spring tides. To enable the docks to be lengthened at a 
moderate cost when the increase in dimensions of ship- 
ping frequenting the port demands, the inner end of each 
is being constructed of timber, and space is reserved for 
extension. To enclose the site of the works during construc- 
tion a timber cofferdam 2000ft. in length was constructed, 
and three sides will be left in place to form a complete 
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wall around the docks when completed. The river face 
of the site will be dredged to a depth of 15ft. below low 
water of spring tides. The undertaking is estimated to cost 
£250,000, and was fully described and illustrated in our 
issue of October 18th. 


A REPORT has recently been presented to Mr. Lloyd- 
George by the Departmental Committee appointed to 
inquire into the question of the participation of Great 
Britain in International Exhibitions. It appears from 
this document that continental countries, particularly 
Germany and France, pay more attention to representa- 
tion at great International Exhibitions than this country. 
The Committee regard the value of such exhibitions as a 
means of advertisement and trade extension as a decreas- 
ing one, owing, among other things, to the advance in 
other methods of trade advertising. The benefits accru- 
ing to individual manufacturing firms by exhibiting do 
not appear to be considerable, but of all trades ordi- 
narily represented the engineering industries seem to 
fare the best in this respect. However, the Committee 
believe that the advantage to trade is considerable, 
and recommend the continued participation of this 
country in all really important International Exhibitions. 
There is little doubt that other countries—continental 
competitors and rivals of Great Britain—will continue to 
take part in International Exhibitions, and to an increasing 
extent. England cannot, therefore, afford to neglect 
them. The most important recommendation of the Com- 
mittee concerns the appointment of a permanent official 
of superior standing, to be attached to the Board of 
Trade, and to be responsible as the executive officer of 
the Board for all matters concerning the country’s partici- 
pation in International Exhibitions. This official would see 
that continuity of policy is maintained, and act as secre- 
tary to Royal Commissions appointed in connection with 
any exhibition, and as Commissioner-General for Great 
Britain. We understand that the Board of Trade propose 
to appoint an officer in accordance with the Committee’s 
recommendation. 


For many years the “Elderslie Rock” in the river 
Clyde had been a source of danger to navigation, 
and this danger became more accentuated as the size of 
the ships navigating the channel increased. The rock is 
a ridge of whinstone, 900ft. in length and 300ft. in width, 
of almost adamantine hardness, which extends obliquely 
across the river. From time to time—ever since the 
steamer Glasgow grounded there in 1854—the Clyde 
Trustees exerted themselves to remove the barrier. In 
1880 an important course of operations was decided upon 
which took six years to complete and cost £70,000. Asa 
result alow water depth of 20ft. over the rock was obtained. 
In 1891 it was decided to remove another 6in. of material, 
which, added to that taken away during the interval since 
1886, would have given a low water depth above the 
rock of 23ft. In 1903 the determination was reached to 
remove all that would be necessary for many years, and 
ensure a safe passage for vessels having a draught up to 
28ft. This latter scheme, which involved the increase of 
depth by 5ft. or 6ft., was commenced in 1903 and com- 
pleted a few weeks ago. The original contract for 
this work was that a passage 200ft. wide should be 
made. It was subsequently decided, however, that the 
breadth should be increased to 230ft., and at an extra 
cost of £5000 this has been effected by removing 
another 30ft. from the north side. The area operated on 
during the past four years is about 5} acres. The 
work which has been going on since 1880—athough some 
preliminary operations had been carried out before then— 
may now be said to be complete. Formerly the rock 
stood only 8ft. below low water, now it is 28ft. below, a depth 
sufficient to ensure the safety of even the largest liners 
which frequent the Clyde. 


THE new fore part for the White Star liner Suevic 
arrived at Southampton in the early hours of last Friday 
morning from Messrs. Harland and Wolfi’s shipbuilding 
yard at Belfast. The voyage took five and a-half days to 
accomplish, the speed being about 5 knots, which, con- 
sidering the heavy weather experienced throughout the 
whole time, was not a bad performance. It drew 
27ft. 6in. of water at the bow and only 7ft. 6in. at the so- 
called stern, but this was due to the fact that the bows 
were heavily Jaden with machinery for Messrs. Harland 
and Wolffs new yard at Southampton. It will be 
remembered that the Suevic was wrecked off the Lizard 
Point on March 17th last during a dense fog. She was 
a twin-screw steamer of 12,500 tons gross register, 
63ft. 4in. beam, and 40ft. depth, and a draught of about 
27ft. In order to save the ship from being a total wreck 
she was cut in two, the stern portion, 370ft. in length, 
being subsequently safely towed into Southampton, where 
it wasdocked. Itwas impossible to doanything at all with 
the fore part, and a new section was therefore constructed 
by Messrs. Harland and Wolff, and safely launched on 


The length of the new part is from 180ft. to 185ft., and 
when riveted to the old stern the ship will be the same 
length as before. This is probably the largest under- 
taking of its kind ever attempted. 


THE premium system was responsible for a very peculiar 
strike which recently took place at the Daimler Motor 
Works in Coventry. It appears that the tinsmiths’ 
union will not recognise this system of paying wages 
which is in vogue throughout the Daimler Works, 
much to the benefit and liking of the workmen. A meet- 
ing of this union’s men was, of course, held as soon as the 
system was introduced. It was then decided that the 
men should refuse any premium offered them by the com- 
pany. The managers took little notice of this resolution, 
but quietly banked for each man the premiums he refused 
to take. Very quickly these earnings amounted to no 
small sum, and became an inviting bait to those who had 
won them; in fact, the sum became so enticing that many 
of the men decided to take the money whether their union 
agreed or not. Asis usual in such cases, another meeting 
was held, and the delinquents admonished for taking the 
money, and, further, a strike was declared. This, how- 
ever, did not have the desired effect, for the men, who 
saw that they were being treated practically as profit 
sharers of the company, started a union of their own, and, 
gathering around them many of the best tinsmiths in the 
district, quietly resumed work. We trust other workmen 
may follow this excellent example. No union has ever 
yet given any valid reasons for not accepting the premium 
system, which not only looks after the poor workman by 
at least guaranteeing him his day money, but also rewards 
the better man in proportion to the work he does. 


THE announcement that the Southern Pacific Railway 
Company is preparing estimates for the electrification of 
the Sacramento division marks a serious step in the 
direction of main line electrification. The section on 
which it is proposed is that between Rocklin and Spark, 
134 miles over the Sierra Nevada. The conversion of this 
line will be one of the most difficult yet carried out, the 
problem differing in toto from that on the North-Eastern 
and District Railways in this country, or on the New 
York Centralin America. The main object of thechange 
in the case of the Southern Pacific is to increase the 
carrying capacity of this portion of the line, and if a 
50 per cent. increase can be obtained, the management 
are, it is said, even prepared to face an increase in operat- 
ing cost. The line crosses the Sierra Nevada ata height 
of over 7000ft., and it is practically impossible to double- 
track it. Between the two points mentioned there are 
over 31 miles of tunnels and snow sheds, and from Rocklin, 
which is at a height of 250ft. to the summit of the pass, a 
distance of 83 miles, there is an average grade of 81}ft. 
per mile, and a maximum grade of 116ft. per mile. 
Alternative proposals are for a second line altogether, at 
a somewhat lower level, where it is hoped to avoid much 
of the deep snow which accumulates atthe summit. This, 
however, would probably involve the construction of a very 
long tunnel, in which the use of electricity would be almost 
essential. The chief advantage which the electrification 
of the existing track offers over the construction of a new 
one is the greater rapidity with which it could be carried 
out. The decision of the company will be in any case 
awaited with much interest by railway engineers. 





ATTENTION has been directed more than once during 
the past few years to the extraordinary growth in the 
traffic of New York City as compared with London. 
The report of the Rapid Transit Commissioners for the 
year 1906 shows that this growth is still taking place, 
and, moreover, contains estimates of thefuture. Dealing 
first with the subway, the total number of passengers 
carried during 1906 was 149,778,370, excluding “ com- 
muters’’ or season tickets. The heaviest traffic took 
place at the Brooklyn Bridge Station, which it is estimated 
was used by close upon 40 millions of people, or twice as 
many as used any other station. Perhaps the most 
remarkable thing about the report is the proof which it 
furnishes that, in spite of the constant additions which 
are being made to the means of transportation in New 
York, such is the growth in travelling, they remain 
heavily overloaded. Dealing with Manhattan alone, the 
use of the subway caused a falling off in the number of 
passengers using the elevated lines. The population of 
Manhattan in 1906 was 2,167,584, showing an increase 
of 15 percent. in five years. But the traffic on all the 
lines in the borough, elevated, surface, and subway, has 
increased nearly 39 per cent. during the same time. On 
the surface lines alone there were 391,354,877 paid 
passengers in 1906, and if the present rate of increase 
continues the Commissioners estimate there will be 
448,000,000 in 1916. The population of Manhattan and 
the Bronx is now 2,456,000, and is estimated at 3,170,000 
in 1916. The total paid journeys by subway, elevated, 
and surface lines are now 818,273,413, or an average of 


project. 


Of these 422 millions are surface, 258 millions elevated 
and 138 millions subway passengers. In 1916 it is 
estimated the total traflic will be 1626 millions, or 
4,452,800 per day. The two additional subways will be 
required within five years and four within ten years 
according to the Commissioners. 


THE general improvement of the means of communica- 
tion in and around Berlin has long been felt to be a most 
pressing need by all the inhabitants of the German 
capital. A multiplicity of railway and tramway projects 
for coping with the ever-increasing traflic have been pro- 
posed by various engineers, and are now receiving the 
consideration of the Minister of Public Works. Muc}; 
satisfaction is felt at the Minister's having consented tv 
the electrification of the city and suburban steam railway 
lines, although, beyond the decision that a single-phas« 
system of electric traction shall be employed, no definite 
plans for the execution of this project have as yet bee) 
arrived at. Meetings of the owners of property adjacent 
to the city railway, which is in the form of a circle e):- 
compassing the town and a diameter passing through tiie 
heart of the city, have been held to protest against the 
erection of another line above the existing elevated linc, 
and the conviction appears to be gaining ground that the 
room required for the necessary duplication of the present 
lines will be gained by tunnelling beneath them. As a 
matter of fact, an extension-of the existing underground 
electric railway, which, by next year, will connect two of 
the principal centres in the city, Spittel Markt and Pots. 
damer Platz, is being pushed ahead with all possible speed. 
This extension consists in a tunnel beneath the busiest 
part of the city, and will cost about £400,000 per kilo- 
metre, the total length being about 2 kiloms. But besides 
the extension of the underground railway, the building of 
the overhead iron construction of the suspension railway, 
which is to extend from the extreme north to the extreme 
south of Berlin, has been in progress since the beginning 
of October. A later development in the Berlin trattic 
problem is a project by the Allgemeine Elektrizitiits 
Gesellschaft for an electric railway, the greater part of 
which would be underground, and the remainder elevated. 
An interesting feature of this railway, the costs of which 
are estimated at about £5,000,000, is that it would follow 
almost exactly the same route as the suspension railway. 
In the middle of October this project was submitted to 
the Minister of Public Works, but it appears that the 
scheme wil! have to be more perfectly elaborated before 
there are any hopes of its being accepted. 


In our last issue we referred briefly to the loss sustained 
by the Navy through the retirement of Sir John Durston. 
For the past thirty years he has been Engineer-in-Chief 
of the Fleet, and in this time has naturally seen material 
changes and rapid developments in the machinery of our 
warships. He was responsible for many improvements 
in the design of warship machinery, but unquestionably 
the most important was the introduction of the water- 
tube boiler into the Navy. Admiral Durston entered the 
Navy in 1866, and has therefore seen forty-one years’ 
service. He now enters upon a rest which his numerous 
friends, both in the service and out, sincerely hope he may 
live long to enjoy. On Tuesday morning it was announced 
that his successor is Engineer-Rear-Admiral Henry J. 
Oram, C.B., who, on his appointment, has been raised to 
the rank of Engineer Vice-Admiral. This appointment 
will oceasion no surprise, for Admiral Oram has been 
Deputy Engineer-in-Chief since 1901. He joined the Navy 
twenty-eight years ago, and was appointed Engineer- 
Rear-Admiral in 1901. In years’ service he is the 
youngest Rear-Admiral on the active list. This, however, 
will be fully compensated for by the fact that he has such 
an intimate knowledge of the department over which he 
is called upon to preside. 


Tur Austrian War-office have always shown an in- 
telligent and far-sighted interest in the motor car, and 
have encouraged its introduction into the army for all 
kinds of purposes ; and so when the Austrian Automobile 
Club suggested the establishment of a Volunteer Automo- 
bile Corps the military authorities heartily welcomed the 
The corps organised last year have now par- 
ticipated in two great manwuvres. The members have 
their own vehicles, which may be either cars above 
16 horse-power or motor cycles. The barring-out of 
smaller cars is criticised by some motoring authorities, 
who point out that “light” automobile cavalry would be 
very useful as an adjunct to the “ heavy,” as the smaller 
cars could sometimes be used where the use of heavier ones 
would be quite impracticable. According to the official 
reports, motor cars were found to be especially useful in 
the mancuvres for the following purposes :—(1) Con- 
veying the commanders of the forces and their stafls ; 
(2) carrying orders and instructions; (8) reconnoitring 
purposes; (4) conveying machine guns and gunners ; 
(5) in engineering service by carrying explosives and men 








September 27th, the launching weight being 3000 tons. 








2,242,000 a day, the number of rides per head being 333. 
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blowing up bridges, &e. For the intelligence . service 
department, however, the automobile was-found to be 
most valuable, The Carinthia manwuvres demonstrated 
thab as a means for keeping & commander promptly 
and accurately informed regarding the movements not 
only of his own troops butalso of the enemy’s, the motor 
cor is the best possible vehicle. 


ContinuING their lavish expenditure upon municipal 
enterprises, the Vienna City Council have just voted 
_ Qetober 25th—a sum of 29,311,000 crowns, or nearly a 
million and a-quarter sterling, for the extension of the 
city gasworks. The Gas Committee of the Council pre- 
sented a costly and elaborate building programme, which 
the Council unanimously approved. It provides for 
carrying ou6 the work during the next seven years. 
Large additions will first be made to the present gasworks 
in the district of Simmering. There are to be new 
furnaces, a new purifying plant, large coal conveyors 
with all the most modern improvements, and a new 
gasometer with a capacity of from six to seven million 
cubic feet. Besides this work many new mains will be 
laid. In 1910 and 1911 entirely new gasworks wiil be 
built, probably also in the Simmering suburb. Later new 
coal storage houses will be erected, and the water gas- 
works will be largely extended. When all this work has 
been done the total capacity of the municipal gasworks 
wll be about double what it was when the Simmering 
works were completed a few years ago. But the million 
and a-quarter which has just been voted will not cover 
everything. At the end of 1911 the remaining contracts 
of the Imperial Continental Gas Association, a British 
corporation, will expire, and the city will take over the 
iains, lamps, and consumers’ meters. As the company 
now furnishes about a quarter of the gas burned in 
Vienna, these items will amount to a considerable sum. 
It is not likely that the city will make any offer for any 
of the Imperial gasworks, as the equipment for the most 
part is not very modern, and, moreover, the plant is 
situated in thickly populated districts, where it is not 
regarded with favour. The Imperial Co. will still operate 
the small gasworks in the suburb of Florisdorf, the con- 
tract for which runs on until 1920. But with this slight 
exception, the municipality, after 1911, will furnish gas to 
the whole of the city. The British company will be 
more fortunate when the next contracts expire than when 
the former ones ran out in 1899. For then the City 
Council, under the leadership of the present burgomaster, 
Dr. Lueger, refused to take over any of the company’s 
property, declined to pay even the most moderate sum 
for the mains and street lamps, and forced the company to 
tear up the streets and remove the pipes and lamps. 





On the 15th of the month a serious railway accident 
occurred just outside Shrewsbury Station. A London 
and North-Western train coming from Crewe in the 
early hours of the morning ran through its signals, for 
some reason yet: unexplained, and was, at a high speed, 
switched onto a fairly sharp curve, with the result that it 
was instantly derailed. Many passengers and the driver 
and fireman were killed, whilst many more were injured. 
The Board of Trade inquiry was promptly held, and the 
witnesses were examined in public. The evidence showed 
that the train, which was due to stop at Shrewsbury, had 
run at a speed of over 40 miles an hour past all its 
signals. The brakes were on and the engine is believed 
to have been reversed. The driver and fireman both 
being dead, there is no one to throw any light on the 
cause of the accident, and only two explanations present 
themselves—first, and most probably, that the driver lost 
his way, and did not attempt to slow his engine up in 
time; and secondly, that the brakes did not act effectively. 
Of the first explanation, which is the more generally 
accepted of the two, there is no means of finding con- 
firmation, but the question of the brakes the Board of 
Trade report will, no doubt, when it appears, fully 
discuss. Within the past month another accident 
occurred, the Metropolitan Railway having to|put on 
record the first accident causing loss of life to passengers 
on their system. The accident was a collision between 
trains at West Hampstead, and war due to fog. 


Tux Luxemburg Chamber of Commerce has recently 
issued a report upon the proposal for the construction of 
a canal which is likely to have far-reaching consequences 
for the mining and metallurgical industries of France and 
Germany. This canal, by connecting up the Chiers with 
the Moselle, will put into communication the whole of the 
basins of Briey, Longwy, Luxemburg, and the valley of 
the Moselle, which are amongst the richest and largest 
iron ore deposits in the world. On the French territory 
the construction of the Chiers Canal has already been 
decided upon, as well as the Nord-Est Canal, which will 
have a total length of 289 kiloms. Germany has under 
consideration a project for deepening the Moselle from 
Metz to Coblenz, and Luxemburg is anxious to profit 
from both these enterprises by joining thém by a canal 


which will have a length of 50 kiloms. The work is an 
important one, since it will mean carrying the canal over 
a watershed at a height of 300m. On one side it will 
descend 260 m., and on the other 139 m. It will, more- 
over, necessitate the driving of a tunnel through solid 
rock for 2 kiloms. When these three projects are carried 
out the Moselle will be directly connected up with the 
Meuse, and the waterways of Germany will be in com- 
munication with the French canal system, so that the 
mineral traffic of Rhenish-Westphalia may find its 
shortest route to the sea by way of Dunkirk. 


A peartH of wagons is invariably experienced on the 
continental railways at this time of the year, but it is 
more acute now than it has ever been before. This 
lack of rolling stock is usually caused by the tempo- 
rary heavy requirements of beetroot growers when the 
produce has to be sent off to the sugar factories. The 
situation is this year aggravated by a variety of causes, 
notably the lowness of the Rhine in Germany, which is 
compelling growers to send their beet by rail, with the 
result that they are requiring from 8000 to 9000 wagons 
aday. In France the trouble is due to quite opposite 
causes, the inundations in the Midi having cut off 
some sections of the railway system, and thus left a 
considerable number of trucks stranded. Moreover, the 
P.L.M. Company is complaining of the difficulty of 
getting into possession of something like 2500 of its 
wagons which are at present circulating on the Italian 
railways. This has always been a source of trouble, for 
the Italian rolling stock is so hopelessly inadequate that 
when French trucks cross the frontier they show a 
marked predilection for remaining in that country. On 
the other hand, Italian trucks frequently arrive in France 
in such bad condition that the railway companies have to 
patch them up before sending them back again, for fear 
of accidents. The French railways and the Prussian 
State railways are all giving out extensive orders for 
rolling stock, so as to be ready for every emergency, and 
in France the wagon builders are so fully employed that 
the companies have been obliged to go abroad for some 
of their supplies. 





THE automobile industry on the Continent is just now 
belieing the reputation it has always enjoyed of making 
money for those who are engaged in it. Aftera moderate 
season's trade manufacturers find themselves with such 
heavy stocks of chassis that many of them are only 
narrowly saving themselves from failure, and the whole 
trade is looking with some anxiety to the future develop- 
ment of the automobile industry. Being convinced that 
they have been producing too many high-priced cars, 
manufacturers are likely next season to limit the output 
of these vehicles and give more attention to the light 
and cheap car, as well as motor vans and wagons. The 
era of big profits on powerful cars is over. The trade 
is now beginning to cater for the general public as well 
as for users of industrial vehicles, and if inflated values 
can no longer be obtained makers ‘should, at all events, 
be able to secure reasonable profits, on condition of their 
keeping down the general expenses, which have probably 
been higher than in any other branch of industry. If 
the situation is somewhat precarious in France the 
industry has, at all events, the advantage of being able 
to secure capital in an emergency; but in Italy matters 
are so bad that there is some talk of forming a trust to 
save the industry from collapse, and organising it upon 
a more satisfactory basis. It is probable, however, that 
the Italian industry will be largely assisted by French 
capital. In Germany the motor car trade does not seem 
likely to secure financial assistance, and it is expected 
that many of the smaller makers will disappear. Con- 
trary to the experience in France and Italy, the German 
motor industry is suffering in all its branches, the trade 
in industrial vehicles having been nearly ruined by the 
heavy falling off in the English demand for motor 
omnibuses, as well as by the failure of the public service 
vehicles in Berlin. 


THE same causes which have led to the removal of 
severa] engineering firms already from the London dis- 
trict is now to bring about the loss of one of the oldest 
and most famous of Thames works. Humphrys, Tennant 
and Co., of Deptford, have decided to close their works, 
and a factory which has been connected with a long list of 
eminent ships in the commercial marine and navies of 
the world wiil cease to exist. The causes are the same 
causes that drove Yarrow and Co., Limited, from the 
Thames to Scotland—very high wages and excessive rates, 
coupled with the cost of coal and materials in London. 
One by one the great firms have been driven away, and it can 
be little matter for surprise that the labour conditions on 
the Thames get worse year by year. If the remaining 
works are to be saved a wiser policy must prevail. The 
great establishments must be looked upon as benefactors 
of the neighbourhoods in which they are situated, and not, 
as at present, regarded as the legitimate prey of the rates 
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THE APPLICATION OF HIGHLY SUPERHEATED 
STEAM TO LOCOMOTIVES. 
By RoBert GARBE, Privy Councillor, Prussian State Railways. 
No. II.* 
Forms or SUPERHEATERS. 


SuPERHEATERS for locomotive boilers may be classified 
according to their method of action into 

(a) Those only using a portion of the live heating gases 
of the fire. This includes the Schmidt form, and the 
variants of Cole, Vaughan, and Notkine derived from it. 

(b) The whole of the live gases pass the superheater. 
This includes the Pielock, Slucki, and Clench forms. 

(c) The heating is done by waste flue gases. 

(d) Heating done by independent firing. 

The method of leading the currents, both of furnace 
gases and of steam to be heated, is of primary importance 
in determining the efficiency of superheaters. As regards 
the former, care must be taken to protect the tubes from 
the cutting action of the flame, and for the latter the 
counter current principle of bringing the coolest steam in 
contact with the hottest portion of the tubes is essential. 
The question whether the tubes should be arranged trans- 
versely or parallel to the current of heating gases cannot 
be considered to be finally settled; the experience 
obtained with stationary boilers, however, seems to show 
that the latter is more favourable to regularity in heating. 

It is essentially necessary that regulating of the flow 
of the gases through the superheater be provided, so that 
the intensity of the heating current may be modified 
according to requirements, and that it may be entirely 
shut off while the engine is standing, to prevent the tubes 
from becoming red-hot when the flow of steam is cut off. 
This is more especially necessary in the second of the 
above classes—(6)—where tbe ordinary boiler tubes serve 
as superheaters. Only in those where the superheater 
is at a considerable distance from the fire-box can the 
superheater dampers be dispensed with, but with this 
construction an efficient degree of superheat cannot be 
obtained. 

The superheater system must include the largest 
possible number of thick small-bore tubes, to allow of 
frequent intermixture of the currents, taking care, how- 
ever, that steam that has already been superheated shall 
not be brought into contact with such in a damp or 
saturated condition, as happens in the Pielock superheater, 
where the superheated current is led through the damp 
steam space of'the boiler, with the result of a considerable 
loss of the acquired heat. 

The. velocity of the steam in the superheater must be 
tolerably high in order to prevent overheating of the 
tubes. The upper limit of such velocity is determined 
by the permissible fall in pressure, and is considerably 
higher than with saturated steam on account of the 
increased fluidity due to the complete gasification com- 
municated by the additional heating. 

The determination of the thermal efficiency of the 
superheater is impossible; the humidity of the steam 
entering the superheater being a variable and unknown 
quantity, the amount of heat given off by the superheater 
cannot be calculated. The combined etftlicieney, however, 
that is, the relation of the heat utilised in the boiler and 
superheater to the total developed. in the fireplace, has 
been made out by the author from the results of six 
trials made with such locomotives... Qn all these occasions 
the demand on the boiler was tolerably high, the average 
cecal consumption being 107 lb. per square foot of grate 
surface, and the evaporation 11-75 lb. of water per square 
foot of heating surface, under which conditions the heat- 
ing efliciency of the boiler worked out to 66-4 per cent., a 
higher result than could be obtained with a wet steam 
boiler under similar conditions. 

The objection that has been frequently made to 
superheating, on the ground that the economy obtained 
by superheating in the engine is cancelled by the wasteful 
action of the boiler, on account of the heat of the gases 
being less perfectly absorbed in the superheating than in 
the evaporating part, with the result of a higher exhaust 
temperature in the chimney, is untenable when the 
sections of both systems of tubes are properly propor- 
tioned. And as for equal engine work the boiler is Jess 
pressed than it would be with saturated steam, the heat- 
ing efliciency of the superheater boiler is even improved. 

The estimation of economy upon the basis of the 
evaporation figure alone is inadmissible, as this leaves 
the different heat value of the steam out of considera- 
tion. The evaporation figures for wet steam boilers are 
actually at the highest when working under the most 
uneconomical conditions, that is, when they are over- 
worked, and the steam is heavily charged with entangled 
water. 

(c) Hot steam and the two-cylinder simple engine. 

During the admission period the steam comes in con- 
tact with the metallic surfaces of the steam passages, 
cylinder cover, piston, and part of the cylinder wall, which 
are at a much lower temperature owing to the cooling 
influences of the preceding expansion and exhaust periods. 
This causes an exchange ot heat which is the more 
pronounced in proportion as the ‘relation between the 
area of the cooling surface and the volume of steam 
admitted and the conductivity of the latter is increased. 

Supposing the operative tiuid to be saturated steam, 
this thermal exchange, as already stated, causes a preci- 
pitation when part of the steam loses its capacity for 
doing work. ‘he precipitation loss, although greatest 
during the admission period, still continues, though to a 
less considerable degree during the expansion by loss of 
heat to the cylinder wall. At the end of the latter period 
re-evaporation commences, and proceeds more actively as 
the steam pressure, which corresponds the tempera- 
ture of the condensed water, diminishes. The most ener- 
getic re-evaporation, however, takes place during the 
exhaust, when the fall in pressure is most rapid. The 
heat necessary for this change must, however, in great 
part be derived from the heated cylinder walls, whose 
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temperature being lowered causes the admission losses 
during the subsequent admission, as previously noticed. 
The heat exchange, though very rapid at the beginning 
of the exhaust slackens during its progress, a result 
due to the combined effect of the high thermal require- 
ments of re-evaporation, 965°8 B.T.U. per pound of water, 
and the low temperature of the precipitate, which is con- 
stant. The evaporation, therefore, which is very energetic 
at first, becomes ‘slower as the difference of temperature 
diminishes, and, therefore, when the piston speed exceeds 
a certain limit the exhaust period becomes too short for 
complete re-evaporation, and water remains behind in the 
cylinder. This is a principal cause for the unsuitability 
of high piston speeds for damp steam locomotives, which, 
when over-driven, prime heavily. Each new admission 
when the speed is too high gives rise to augmented pre- 
cipitation losses, as the lowering of the temperature of 
the cylinder walls during the exhaust period and the 
difference between it and that of the entericg steam con- 
tinuously increases until a time is reached when the 
conditions approximate to those of an engine at first 
starting, when the precipitate must be blown out by the 
cylinder drain-cock. The most economic rate of driving, 
therefore, in a wet steam locomotive is attained when 
the pressure temperature and admission conditions are 
so adjusted that the whole of the condensed water may 
be easily re-evaporated during the exhaust period. The 
loss, however, due to the circumstance that the steam 
so reformed has, passed through the cylinder without 
doing any work still remains. 

The conditions laid down above for wet steam working 

are advantageously modified when a sutlicient degree of 
superheat is adopted. The heat exchanges during admis- 
sion take’ place at the-cost of the surplus above satura- 
tion temperature, the steam being somewhat cooled, but 
not sufficiently to cause condensation, while the loss of 
working power by the contraction volume due to such 
cooling is unimportant. During the exhaust the heat 
demand on the cylinder walls is comparatively small, 
especially when a slight superheat still remains, partly 
because such steam is a bad conductor of heat, but more 
particularly because such heat is directly applied to raise 
the steam temperature and not for evaporating water. 
The use of hot steam therefore is attended with a much 
smaller heat interchange than is the case with saturated 
steam, and the mean temperature of the cylinder walls 
is kept at a higher point. 
It must, however, be borne in mind that it is only by a 
very high initial superheating of the steam that cylinder 
condensation can be prevented during the entire work- ' 
ing stroke, and this has been objected to on the ground 
that with such excessive heating the superheat is not 
entirely expended, the exhaust passes out at an un- 
necessarily high temperature to the chimney. Upcn 
these grounds it has been proposed so to limit the super- 
heat that at the end of the stroke the exhaust may be 
in the saturated state. 

Having regard, however, to the constantly varying 
demands upon both engine and boiler of the locomotive, 
such uniformity in working condition is impossible, as 
changes in cut-off and temperature, bad and foaming 
feed water, too high a water level in the boiler, over- 
forcing of the boiler, unskilful driving and firing, Xc., 
necessitate a considerable margin in the power of the 
superheater above that calculated as normally requisite. 

According to the results of experiments made by Pro- 
fessor Seeman on a stationary Schmidt hot-steam engine, 
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the heat consumption per indicated horse-power fell 
continuously with each increment of heat of the live 
steam, notwithstanding the higher temperature of the 
exhaust, as shown in the following table and Fig. 2 :— 


Steam Exhaust : 
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ture. ture. Pn j *“* consumption. _ per cent. 
Deg. Cent. Deg. Cent. oe 
2 4 0 BB og occ SIRS) ss) GR 3d 
SS ee ee eee | 
DOP ce: eps AOD ace » a ORO see. Ae OD. muta oe 
DO cs assy GRO) Bak -dac I Sistine aise UPA nce en a 


Although similar experiments have not been carried out 
with hot-steam locomotives, the numerous trial trips 
made by the author have shown that the greatest 
economy is invariably obtained with the highest steam 
temperature, notwithstanding the increased temperature 
of the exhaust steam consequent upon its use. 

In order to utilise the increased working power of the 
boiler obtained by the addition of a superheater most 
completely and economically, it is not sufficient, as is 
maintained by some authorities, merely to increase the 
length of the admission period of the stroke in the 
cylinder above that calculated for saturated steam, 
as the losses due to insufficient expansion, increased back 
pressure, and forced firing caused by such a change will 
go far to counterbalance the saving that can be realised 
by its adoption. It is only by an appropriate enlarge- 
ment in cylinder diameter that the tractive force, while 
maintaining an economic figure of admission, can be 


working capacity of the boiler. To realise this the 
cylinder diameter must be such that the maximum 
tractive effort is obtained with about 45 per cent. admis- 
sion, and the highest sustained work with 30 per cent. at 
about 15 lb. below the normal boiler pressure. For 
lower and minimum powers the cut-off cannot be 
indefinitely altered, 20 per cent. admission being the 
lowest permissible minimum. Below that point the 


augmented sufficiently completely to utilise the increased | 


On the other hand, there are conditions under which 
such economy cannot be reached, but only when the 
drivers are inexperienced in the use of the method or 
when the service is such as not to admit of its being 
realised, as, for instance, in suburban or other local traffic 
where frequent stoppages are the rule, but even in such 
cases the fue] saving may be at least 15 per cent. 

In estimating the practical economy of a locomotive 
the coal consumption figures form the most appropriate 





working must be regulated by throttling. That hot steam | 
can be economically used without giving rise to cylinder | 
condensation when throttled down, depends upon the 
circumstance that with the drop in pressure its proper | 
or absolute superheat, and therefore its quality, increases. | 
For example, steam of 170 lb. pressure at 575 deg. Fah. | 
carries 200 deg. of superheat, the saturation temperature | 
being 375 deg. Fah.; but when reduced by throttling to | 
701b. at the same temperature, the superheat augments | 
575 — 315 = 260 deg., giving sufficient excess in tempe- | 
rature to prevent cylinder condensation even with the 
minimum practical admission of 20 per cent. 

The conditions with saturated steam are entirely 
different. In order to reduce condensation losses the 
cylinder dimensions must be kept as low as possible, | 
which necessitates a wasteful rate of admission when 
extra power is required, and it is upon this difference that | 
the superiority of superheated over saturated steam 
depends. Its recognition as the result of the continuous | 
development of the application of superheating in 4oco- 
motive construction by the Prussian State Railway 
Department has led to the progressive enlargement of 
the cylinders. The so-called “ characteristic C” of the 
Prussian hot steam two-cylinder locomotives, given by 
the following expression :— 


al 
- DR 
where d = cylinder diameter in inches, 
l = length of stroke in inches, 
D = diameter of driving wheels, 
R = load on driving axle in statute tons, 
lies between 3°9 and 4°7, or considerably higher than is 
customary or possible with saturated steam locomotives. 
The boiler pressure is 170 lb. per square inch. The 
simplicity in construction and the increased duty obtained 
from the working parts, without prejudice to their dura- 
bility, notwithstanding the restriction in axle load to 


basis. If, the steam consumption alone was relied 
upon, the variable water contents of the saturated steam 
on the one hand, and the superheat temperature on the 
other, would be left out of consideration. Such figures 
would only be of value when reduced to dry saturated 
steam of a fixed determined pressure; but for this 
purpose the degree of humidity of the steam must be 
known, and this cannot be determined on trial runs. The 
same difficulty is met with when the heat conswuption 
for a particular duty, say, one indicated horse-power per 
hour is taken as a basis, as it can only be computed for 
the saturated steam engine upon the basis of more or 
less abstract and assumed figures for the humidity, and in 
the superheated locomotive by the choice of a mean 
value for C,. 

For practical locomotive purposes, therefore, compara- 
tive coal consumption alone can be relied upon under 
present conditions. From many sides, rules have been 
given for determining « priori the saving attainable, but 
these are all based upon the assumption that the saving 
increases uniformly with the superheat, which, however, 
is not borne out by the author’s experience, as a notable 
saving is not realised -with~less than 100 deg. of super- 
heat, but above that point it increases rapidly. 








THE RAND WATER BOARD PLANT AND 
WORKS. 
No. I. 
Tur Rand Water Board is essentially a post-war under- 
taking, having been established in 1903 as the result of 
representation made tothe Government by the Johannes- 
burg Municipality and the Chamber of Mines. Prior to 
the Rand Water Board taking over the public supply, 
water was being sold to Johannesburg and suburbs by 
the Johannesburg Waterworks Company and the Braam- 
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16 tons, will be considered in a future article, when the 
results are compared with those of the compound system 
working with moderate superheat. 

It may, however, be appropriate to mention, in regard 
to the difficulties anticipated by many railway experts as 
likely to arise from the working parts when continuously 
running under highly superheated steam, that such diffi- 
culties have not, in the large number—more than a 
thousand—of such locomotives in use on the Prussian 
lines, given rise to any practical inconvenience charac- 
teristic of the experimental stage. Minor defects have 
been completely overcome, and, as far back as six years 
ago, forms of pistons, piston valves, and stufting-boxes, 
were settled, which have since proved to be perfectly dur- 
able under the highest steam temperatures. Lubrication 
troubles have also been got over by the use of oils of a 
sufficiently high flash point, combined with a simple 
method of oiling under pressure. These details will be 
more fully considered in a subsequent article. 

(d) Economy in fuel and water. 

The saving in coal due to the suppression of cylinder 
condensation with a hot steam simple engine averages 
about 25 per cent. when compared with that of a saturated 
steam locomotive of the same weight, to 15 to 20 per cent. 
when the comparison is with a two or four-cylinder com- 
pound engine. The saving in water is in most cases 
considerably larger, because a somewhat larger fuel 
expenditure is necessary for the production of 1 lb. of 
superheated than of damp steam. The greater the 
amount of humidity in the steam of the saturated steam 
locomotive the larger will be the difference between the 
saving in fuel and water. The greater economy due to 
high superheating in the latter admits of running longer 
distances between the renewal feed of water supvlies— 
a point of special importance on tank engines. Also 
boilers require to be less frequently washed out, and the 
lower working pressure favours a longer working life. 
For the same reason the field of action of the important 
class of tank engines may be notably increased. These 
figures for saving the fuel and water are low average 
figures, and may be notably increased when the com- 
parison is made with saturated steam locomotives pressed 
hard to do the same work as the superheated steam 





* See also Ripper, ‘‘ Steam Engine Theory and Practice,” page 133. 
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Fig. 1-WATER SUPPLY OF THE RAND 


fontein Company; the Vierfontein Syndicate had been 
floated by the various mining houses for the supply of addi- 
tional water to the mines, and the Wonderfontein Conces- 
sion was held for the same purpose by a group of financiers. 

Under the ordinance constituting the Board, authority 
was given for the expropriation of all the existing under- 
takings, excluding, of course, purely private supplies and 
mining water rights. An Arbitration Court, presided 
over by Mr. Henry Worsley Taylor, K.C., was appointed, 
and in January, 1905, the Court published its findings. 
Under the‘awards the total cost of expropriating the 
various undertakings was as follows :— 


The Johannesburg Waterworks, Estate, and £ 
Exploitation Company, Limited ... ...... 1,602,191 
Vierfontein Syndicate, Limited .. 505,811 
Braamfontein Corhpany, Limited 51,499 
Wonderfontein Concessions... 40,088 
General charges 16,649 





£2,216, 238 

These amounts included all distributing mains, service 
reservoirs, and various works for the distribution of water 
within the Johannesburg municipal boundaries; these, in 
turn, had to be sold to the Johannesburg Town Council, 
and were duly taken over by that body for the sum of 
£176,584, so that the net cost to the Water Board 
for its concessions, plant, kc., was £2,039,654. There 
is no question that if the owners of the various con- 
cessions, water rights, &c., were very amply rewarded 
for their outlay, the population of the Rand will equally 
derive very substantial benefit from the formation of the 
Water Board, even taking into account the high prices 
paid for the undertakings. The first result has been the 
reduction of the cost price per 1000 gallons to house- 
holders from 10s. to 5s. 6d., and the abolition of the 
monthly charge of 2s. 6d. as meter rent. The water bill 
of the average householder has therefore been reduced by 
between 40 and 50 per cent. 

In order to provide the necessary funds for the purchase 
of the various assets and carrying out the necessary new 
works, the Board raised a loan of £3,400,000 in 4 per cent. 
Rand Water Board Inscribed Stock, issued at £97 11s.. 
repayable in not less than thirty years. The loan realised 


_a net sum of £3,316,700 in cash. On March 81st, 1905, 
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, various properties and assets were transferred to the 
al and pe that date the supply of water in bulk to 
the various municipalities and its distribution to other 
consumers has been in their hands; apart from the 
municipalities the Board supplies water to the mines, the 
Central South African Railway, and numerous public and 

rivate buildings outside the municipal boundaries. 
Johannesburg is natvrally the Board’s largest individual 
customer. During the twelve months ending March 31st, 
1906, out of the total sales of 851,129,292 gallons Johannes- 
burg took 716,358,022 gallons, against 134,771,270 gallons 
consumed by the other municipalities, the mines, ic. 
During the year ended March 31st, 1907, the correspond- 
ing figures were:—Total sales, 1,020,908,000 gallons ; 
Johannesburg Municipality, 792,165,000, all other cus- 
tomers 228,748,000 gallons. Bearing these facts in mind, 
the constitution of the Rand Water Board does not seem 
to be based upon fair representation of the various 
interests. The Board consists of twenty-one members, 
including the chairman, who is salaried, and is appointed 
and removable by the Governor of the Colony. Ten 
members are appointed by the Transvaal Chamber of 
Mines, five by the Johannesburg Municipality, and one 
each by the Krugersdorp, Boksburg, Germiston, Springs, 
and Roodepoort-Maraisburg municipalities. 
voting power is the rateable value of the various muni- 
cipalities. Johannesburg’s representatives each have a 
voting power of one-fifth of the rateable value of the 
municipality, whilst the other municipalities’ single 
representatives have a voting power equal to the rateable 
value of their respective municipalities. The Chamber 
of Mines representatives each have a voting power equal 
to the average value of the votes of the representatives of 
the municipalities present at any meeting and voting. 
So that at a meeting attended only by all the representa- 
tives of the Chamber of Mines and Johannesburg repre- 
sentatives, the Chamber of Mines would have double the 
voting power of the municipalities, though the latter 
consumes roughly 60 per cent. of the total water supplied. 
So far the system seems to have worked satisfactorily, 
but, in a time of drought, when the demand from the 























Fig. 2—FIRING A BLAST IN A BORE 


HOLE 


mines would temporarily increase, possibly to such an 
extent as almost to disorganise the system, Johannes- 
burg might be at the mercy of the Chamber of Mines. 

Charges..-The charges for water have been very 
rapidly reduced by the Board. As stated above, the 
charge prior to the Board taking over the supply was 10s. 
per 1000 gallons. Immediately on assuming control the 
Board resolved to charge its consumers 5s. per 1000 
gallons, and this was reduced in May, 1905, to 3s. 6d. per 
1000 gallons, with a rebate of 3d. per 1000 gallons to con- 
sumers taking a minimum of half a million gallons per 
day for at least three months. In November, ‘1906, this 
price was reduced to 3s. per 1000 gallons, with a similar 
rebate to large consumers. The only consumer taking 
advantage of the rebate was the Johannesburg Munici- 
pality. The cost of distribution, &c., within the Johannes- 
burg Municipality is therefore 2s. 9d. per 1000 gallons, its 
charge to the public having been 6s. and 5s. 6d. when the 
Water Board’s rates to it were 3s. 3d. and 2s. 9d. 
respectively. 

Costs.—The costs per 1000 gallons sold has steadily 
decreased since the Water Board took over the supply. 
The comparatively large increase in pumping and main- 
tenance costs in the year 1906-7 as compared with 
1905-6 are due to the fact that owing to the increased 
amount consumed a larger proportion of the supply was 
pumped by means of temporary, and therefore uneco- 
nomical plant. The decrease in total charges are, of 
course, due to the fact that standing charges are distri- 
buted over the greater consumption. The following table, 
No. I, gives the distribution of the charges for the two 
years, together with the estimate for the current year. 
The charges are based on the daily average consumption 
for the various years of 1905-6, 2,331,861 gallons ; 1906-7. 
2,797,008 gallons; estimate for 1907-8, 2,950,000 gallons, 

Scurces of swpply.—There are two main sources of 
supply of water—(a) Zuurbekom Station, from whence 
the old Waterworks Company derived its supply, and (0) 
the Zwaartkoppies Station, which has been developed and 


The basis of 


times of emergency; the Springs plant is o 
entirely for the Springs local supply. 


sources for the last two years :— 


1st iy om 1905, to 
3lst March, 1906. 


1st April, 1906, to 
31st March, 1907. 











Zuurbekom ... 784.459.718 862,237,166 
Braamfontein 33,868,044 21,804,671 
Natal Spruit... 33,076 740 31,188.100 
Doornfontein 14,391,800 16 024.600 
Zwaartkoppies 30,642,346 166,297,497 
| er — aa 689,800 
Bertrams ... ... -- 4,935,900 

Total 896,438,648 1,103,177,734 
Sold during year... 851,129,292 1,020,907,999 


during the year. 





are five minor stations, but, with the exception of the 
Springs’ boreholes, they have recently only been used in 
rated 
The following 
table gives the amount of water raised from the various 


The balance between the amountof water raised and that 
sold represents water wasted, used in the works, Xc., 


The Zuurbekom Station is, unfortunately, handicapped 
by the fact that the plant, capable of pumping about 






source and partially from Zuurbekom, the costs of pump- 
ing would be materially reduced. 
the Water Board that the 10,000,000 gallons could be 
obtained from the Zwaartkoppies site, and estimated the 
total cost of this proposed schenre at £793,000, including 
£81,000 worth of material, &c., already in stock. 
Zwaartkoppies Station.—As will be seen from Fig. 1 
a series of twenty boreholes in ten pairs are being sunk. Of 
these twenty holes eleven are completed, and the remaining 
nine are nearing completion. All indications go to show 
that an average supply of 1,000,000 gallons per day per 
pair of holes will be procured. The bores were sunk in 
pairs in order to balance the rods and working parts of 
the pumps irrespective of the level of water in the holes, 
and to permit the pumping plant—motors, &c¢.—being 
installed betwixt the holes, which are 120ft. apart, so as 
to avoid trouble due to sinkage around the boreholes. 
Shafts were first sunk to water-level and the bores 
started from that point. A Qin. hole was first sunk and 
subsequently enlarged to the full diameter, the smaller 
holes being continued some 20ft. below the 18in. ones, 
which vary in depth from 1380ft. to 190ft. In each 
borehole a charge of about 120]b. of blasting gelatine 


3,000,000, gallons per day to the Langlaagte Sub-station, was exploded at the bottom of the smaller hole. Fig. 2 
TABLE I, 
a =e = peer, a ee 
1905-6. 1906-7. 1907-8. 
Pastiouless of chesge. ‘Amount of | Rate per | Amount of | Rate per | Amountof | Rate per 

















charge. [1000 gallons. charge. (1000 gallons, charge. 1000 gallons. 

£ Pence. £ Pence. | £ Pence. 
Interest on capital § ... 21 cee cee nee 71.180 20-0706 86,972 20-4459 96.089 21-3590 
Administration (secretary’s department) 5,656 1-5950 5,988 1-4077 | 7,024 1-5613 
Duty and service of oan ... .. ...  ... 2,135 -6022 3,032 -7129 | 3,060 -6802 
Rent and options (less rent received) 2 075 5853 1,290 3029 | _ 
Debenture interest and redemption 3,884 1-0954 722 -1698 | — - 
Sundry charges (less sundry revenue) ... 4,129 1-1645 645 “1517 | 67 -0149 
Total charges, secretary’s department ... 89,059 25. 1130 98,649 23-1909 106,240 23-6154 
Pumping 22,210 6 - 2623 28,473 | 6-6936 | 26,782 59532 
ee a eee 7,058 1-9905 9 360 2-2002 7,836 1-7418 
Administration (engineer’s department) 6,608 1-8635 3,201 ©7527 | 3,521 -7827 
Temporary water supply ... ...0 0.0 0.0 ese eee we 7,226 2-0376 - —_— — 
Sundry expenses (less sundry revenue)... ... ... .. 880 +2481 381 0897 | _ - 
Wi I om dag? baie can. T mans, Saeed dads eat ae 9,770 2-7549 10,227 2-4040 | 4 868 1-0821 
Acceleration of water supply from Zwaartzjoppies . _ 4,456 1-0477 | 3,100 -6891 
Total charges (engineer's department) ... 53,752 15-1569 | 56,098 | 13°1879 | 46,107 | 10-2489 
Gross total 142 812 40-2699 154,747 86-3788 | 152,347 33-8643 





distant about 14 miles, against a static head of 435ft., was 
erected by the Johannesburg Waterworks Company 
before it was discovered that the wells sunk would only 
supply about 700,000 gallons per twenty-four hours. Bore- 
holes were sunk at other sites in the vicinity, and even- 
tually a well was driven some 2000 yards from the main 
pumping station capable of yielding approximately 
2,000,000 gallons per twenty-four hours, bringing the total 
daily supply to 2,400,000 gallons. ‘he well pumps at the 
main station were discarded, and a pump installed at the 
new well to deliver the water to the main station, from 
whence it is pumped to Langlaagte. The Langlaagte 
pumps distribute the water throughout the system of 
service and balancing reservoirs. The daily yield of 
2,400,000 gallons from Zuurbekom is almost the limit to 





gives an idea of the explosion, showing the column of 
water expelled from the hole by the charge; the blasts 
were found to very considerably increase the yield of 
water from the holes. Geologists are generally of the 
opinion that the water-bearing fissures in the dolomite 
formation do not extend to any great depth; the Zwaart- 
koppies scheme has not made it possible to ascertain to 
what depth they extend, but much valuable information 
has been procured. Of utmost importance is the fact 
that it is proved that the circulation of the water in this 
section of the dolomite formation is extremely restricted, 
| and that the bed is much cut up and divided into inde- 
| pendent sections, either by dykes and sills of igneous 
| origin, or by unfissured blocks of dolomite and beds of 
shale. In several cases it has been found that one of 
the pairs of boreholes draws 
its supply from a source 
different from the other, in 
spite of the fact that the holes 
were only 120ft. apart, and 
in each a charge of gelatine 
had been fired in the hole. 
In one instance the water 
level had been lowered 50ft. 
in one hole without affecting 
the level in the companion 
bore. The holes are sunk 
at an average distance of 
1} miles from one pair to the 
nearest adjacent pair, and in 
no case has pumping at one 
pair affected either the level 
in the nearest pair or in the 
stream running down the 
valley. Finally, the chemi- 
cal composition of the water 
varies very considerably st 
the various holes both in 
respect to hardness and the 
presence of iron. In sam- 
ples from different boreholes 
the total hardness varies by 
as much as 5 degrees. 

The pumps at the bore- 
holes were built by Messrs. 





(Fig. 8—-PUMP GEARING WITH CONCRETE 


be expected from this source, and even this quantity has 
only been pumped at a considerable sacrifice of power, 
the pipe line, almost 14 miles long, being only 16in. dia- | 
meter and the friction head totalling about 250ft., or 36 | 
per cent. of the total working head. In view of the 
urgent necessity of an increased supply, the Water Board | 
decided to develop the property taken over from the 
Vierfontein Syndicate and lying to the east of Zuurbekom 
in the Klip River Valley. Mr. D. Leitch, M. Inst. C.E., 
who had been appointed chief engineer to the Water | 
Board, formulated the scheme which is now approaching | 
completion. The Board is limited by the Government to 
taking an average of 10,000,000 gallons per day from the 
Klip River Valley dolomite formation, and it was evident 
that if this quantity could be pumped from the main 





brought to a supply stage by the Water {Board. There 


station at Zwaartkoppies, instead of partially from that 


FLY-WHEEL 


Gimson and Co., of Leicester. 
They are of the bucket-and- 
plunger type, the plungers 
being 10in. diameter, the 
buckets 143in. diameter, and the stroke 36in. The 
plungers, buckets, working barrels, valves, and seats are 
of gun-metal. Both pumps for one pair of boreholes 
are driven from one crank shaft, the motive power being 
obtained from an electric motor geared to the crank shaft. 
Installed on each crank shaft is a fly-wheel 14ft. diameter, 
the rim of which is of concrete, the arms being 4in. diameter 
black piping. This is certainly the first concrete fly-wheel 
installed in South Africa, and is worthy of description. 
The design is shown in Fig. 3. Into a cast iron boss 
sixteen pipe arms are screwed and rusted, and to the 
outer ends a sheet iron ring }in. thick is screwed by means 
of lock-nuts. A second ring, which forms the periphery 
of the wheel, is secured to the inner ring by means of 
bolts and pipe distance pieces. The concrete rim, which 
is reinforced by means of four rods of jin. diameter laced 









Mr. Leitch advised . 
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in between the distance pieces, is 13}ft. wide by 1ft. lin. 
deep, and its weight is about 6000 lb., the total weight of 
the whee! being about 8000 lb. As the wheels only turn 
at 20 revolutions per minute they are absolutely safe, and 
have given every satisfaction. On the ten wheels which 
are installed it is estimated that there has been a saving 
of about £2000 in capital outlay compared with the cost 
of cast iron wheels. The mixture used for the rims is, 
by measurement, cement, 1 part; rock, crushed to pass a 
tin. mesh, 14 parts; rock, passing lin. mesh but remain- 
ing on a fin. mesh, 3 parts. 








COLWYN BAY SEWAGE WORKS. 


THE authorities at Colwyn Ray, like those at other water- 
ing-places, have found it necessary in order that their town 
may be considered in the forefront of health resorts, to reor- 
ganise completely the method of dealing with the sewage of 
the place, and, in consequence of their determination to clear 
the sea front from any contamination, about four years ago 
The new works 


commenced to carry out their new scheme. 





| circular casting of channel section, built up in segments, and 
is 12ft. diameter. The face of the circular casting is com- 
posed of removable cast iron segments perforated with holes 

| about fin. diameter. The screen is revolved at two revolu- 
tions per minute, being driven by a train of gearing from one 
of the small gas engines fixed in the station. The sewage 
enters the pump well and passes through the screen, the 
residual matter is intercepted and falls into the rim of the 
screen, slides along radiating vanes to the centre, from which 
it is drawn by a revolving worm and discharged by a bucket 
elevator. The perforated plates forming the face of the 
screen are kept clear by a water spray arranged on the side 
of the screen. 

As previously mentioned, the sewage is lifted from the 
pump well into the reservoir by four sets of three-throw out- 
side packed ram pumps. Two of these sets have rams 26in. 
diameter by 26in. stroke, and each of these when working at 
twenty revolutions per minute is capable of delivering 
420 cubic feet per minute. The two smaller sets have rams 
1Sin. diameter by 18in. stroke, and when running at twenty- 
eight revolutions per minute each is capable of delivering 
200 cubic feet per minute. The total height to which the 
pumps discharge the sewage is about 44ft. 

he pumps are designed so that each pump barrel is sepa- 





{GENERAL VIEW OF ENGINE ROOM 


were formailyfopened in June last. 


ing contaminated, and at the same time to obviate the 
flooding of the sewers with sea water, which sometimes 
occurred under the old system. 

The district has been divided into fifteen drainage areas, 
the sewage from which discharges into the new main inter- 


cepting sewer, and gravitates to a well at the pumping | 


station. This station and the high-level reservoir have been 
constructed at Rhos-on-Sea. The sewage is pumped into the 
high-level reservoir as it accumulates, and is then discharged 
from the reservoir through the sea outfall during the period 
from high water to half ebb—about three hours. The posi- 


The object of the scheme | 
is to dispose of the sewage by discharging it into the sea in | 
such a way as to leave no possibility of the foreshore becom- | 


rate from and interchangeable with its neighbour, and in a 
similar manner the suction and delivery valve-boxes are sepa- 
rate and interchangeable. As will be seen from the cross 
section of the pump illustrated on page 444, the waterways are 
short, direct, and are of very large area. The pump valves 
are of the hinged type, each valve being composed of six 
doors fitted with Dermatine faces and hung on hardened 
steel pins working in gun-metal bushes. Air vessels are 
provided on the suction and delivery branches of each pump. 
The pump crank shafts are of steel with built up webs, and 
run in four adjustable bearings carried on transverse girders 
in tbe overhung pump framework. 

Each pump is driven by spur and pinion gearing, the 
pinions being of forged steel with machine cut teeth, the 





The gas engines are of the single-cylinder ‘‘ Campbell ' 
type, each of the two larger ones developing 64 brake horse 
power, and the two smaller ones being of 34 brake horse. 
power each. The speeds are 170 and 190 revolutions per 
minute cys aang The engines are guaranteed to consume 
not more than 144 cubic feet of gas per brake horse-power 
per hour, and the combined plant is guaranteed to consume 
not more than 44 cubic foot of gas per 1000 gallons raised, 
These guarantees have been given under a condition of penalty 
or bonus, and the tests have to be carried out nine months 
after the plant has been at work. Colwyn Bay gas has a 
calorific value of 620 British thermal units per cubic foot, 
The four main gas engines are fitted with magneto-electric 
ignition, each being provided with variable timing gear, so 
that the ignition can be advanced or retarded when the 
engines are at work. The engine bed-plates are of Messrs. 
Campbell’s standard design, viz., they extend under the 
cylinder, supporting it through the whole length of the stroke 
of the piston. They have a waste oil trough cast round the 
base-plate so as to prevent waste of oil and damage to th: 
foundations. The crank shafts are balanced and the crank 
pins fitted with an automatic centrifugal oiler. The whole 
of the crank shaft bearings are fitted with ring lubrication, 
and the cylinder and piston are lubricatedby means of a smal! 
oil pump driven from the cam shaft. 

The starting of the whole of the engines is effected 
by compressed air under a pressure of 1001b. per square 
inch. The air is contained in a riveted steel re 
ceiver placed in the engine-room. The two small ga 
engines previously referred to in this description, which are 
used for driving the sewage screen, are each direct coupled 
to a single-acting air compressor ; one set is used to charge 
the air receiver, and is then disconnected from the counter 
shaft driving the sewage screen. The engine in use for driving 
the screen is disconnected from its air compressor. Th« 
practical advantage of having this small engine and com 
pressor in duplicate is thus gained without having one set 
standing idle. The four sets of pumps when working togethe: 
are capable of dealing with the full amount of sewage carried 


| by the intercepting sewer, but provision has been made for 


| adding a fifth set whenever this is found desirable. 


The 
station has been laid out with a view to being able to deal 
successfully and in the most economical manner with thi 
varying demands made on the machinery. It is fitted with 
@ well equipped workshop, and the engine and pump-rooms 
have their own travelling cranes. 

The plant has been working continuously since June last, and 
has been very successful in operation. Itis believed to be the 
largest and most complete installation of treble ram sewage 
pumps driven by gas engines in this country. The engineer 
for the scheme is Mr. Robert Green, M. Inst, U.E., of Birm 
ingham, and Mr. Baldwin Latham, of London, the consulting 
engineer. 








THE JUNIOR INSTITUTION OF ENGINEERS. ~The annual general 
meeting of this Institution was held at the Westminster Palace 
Hotel on Friday, October 18th. Mr. Lewis H. Rugg, Assoc. M Inst. 
C.E., the retiring chairman, presided at the commencement, and 


| was succeeded by Mr. Frank R. Durham, Assoc. M. Inst. C.K., 


elected at the meeting. The Council's annual report, which was 
presented, recorded avery satisfactory year of work. Light 
meetings for the reading and discussion of papers had been held, 
and thirty-six visits had taken place, the avertge attendance at 
the former being 118, and at the latter 81. Reference was made 
to the successful summer visit to Glasgow and Edinburgh ; to the 
Institution’s monthly journal, the annual volume recently com 
pleted consisting of 616 pages ; to the development of the library ; 
and to the [nstitution’s Benevolent Fund. It was stated that the 
membership was now 967, as compared with 908 a year ago, and 
the accounts indicated that the Institution was in a sound financial 
condition, The annual meeting of the contributors to the Bene 
volent Fund then took place, after which a paper on ‘The 
Economic Design of Hollow Shafts” was read by Professor W. E. 
Lilly, D.Se , of Dublin University, the Institution’s Member of 
Council representing [reland. It described a number of original 





THE PUMP GEARING 


tion of the outfall has been chosen so that the sewage is dis- 
charged into the main current and carried out to sea. The 
Campbell Gas Engine Company, Limited, of Halifax, 


| spur wheels being]of cast iron fitted with mortice teeth. 
Each pump countershaft is coupled by a friction clutch to 
an extension in the gas engine crank shaft, the gas engine 


arranged, designed, and constructed the whole of the | being placed on the other side of a wall dividing the engine 


machinery erected and working in the pumping station. | and pump rooms. 


The clutch is operated by hydraulic gear 


This comprises four sets of vertical treble ram pumps, each | taking water from the town’s main and controlled by a float 


driven by a gas engine; a revolving sewage screen of Mr. 
Baldwin Latham’s design, driven by a gas engine; and, in 
addition, there is a workshop with a gas engine and some 
machine tools for doing any repairs which may be nce >ssary 
in course of time to the machinery. 

Theaccompanying illustrations show generally the equipment 
of the pumping station as well as the type of pumps and gas 
engines. 
illustrated on page 444. It will be seen that the sewage screen 


is placed at the entrance of the pump wall. It consists of a 


|in the pump well, so that the pumps are automatically 
| thrown out of action when the well is nearly empty, and 
again automatically connected when the well is filled, pro- 
| viding, of course, the engines have not been stopped in the 
| meantime. In addition the pump-room is fitted with a 
| water level indicator and an electric alarm to warn the 
attendant of the necessity for starting or stopping the pumps. 


As to the general arrangement of the plant this is | This arrangement is necessitated by the irregular flow of 


sewage, the volume of which may be greatly increased by the 
addition of surface water during a rain storm. 


THE PUMP ROOM 


experiments on secondary flexure carried out by the author at 
Trinity College. General considerations of the existing methods 
of the design of shafts were first dealt with, and the influence of 
secondary flexure on design was dwelt upon. The author then 
passed on to the experimental study of the various forms developed 
by such flexure ; derived formula from theoretical considerations 
were given and applied to particular cases; and reference was 
made to analogous cases of beams and columns. A discussion ft il- 
lowed. in which Messrs. H. P, Philpot Edward Goffe M. T. Ormsby 
and W. H. Shephard took part, and a vote of thanks was accorded 
the author. It was announced that M. Gustave Canet, of Paris, the 
newly elected president, would deliver his opening address on 
November 18th, taking for his subject ‘‘ The Latest Improvements 1n 


| English and French Modern Artillery,” and that the meeting for its 


delivery would be held at the Institution of Civil Engineers, 
Great ‘George-street, Westminster, by kind permission of the 
Council. 
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| should be considered acceptable that is not determined 
TESTS OF asa IN | from averages of the whole trial. In the first case under 


| consideration—that of the 6000-kilowatt Westinghouse- 

No. I. | Parsons unit supplied to the Interborough Rapid Transit 
‘Yue vigorous and ever-increasing demand for facilities |Company of New York—electrical test readings when 
for quick transportation within and around city limits | on station load were taken, by means of four balanced 
in the United States has produced a series of rapid | three-phase indicating wattmeters of the induction type, 
transport companies in New York, Boston, Chicago, | connected to current and potential transformers placed 
and other large towns which has no parallel in Europe. | at the terminals of the generator. A current transformer 
‘he fast and frequent services of trains on the elevated | was placed in series with each of the three armature con- 
railroads or subways of these cities absolutely necessitate | ductors, and two potential transformers were connected 
electric traction, and the abnormal conditions under | across phases one-two and two-three respectively, the 
which these systems operate involve generating stations | whole apparatus, scales, gauges, meters, &c., being very 
of very special capabilities. The business quarter of | carefully calibrated prior to the tests. The water measure- 
New York, for instance, being situated at the extreme | ments were made from the air pump discharge, which 
southern end of Manhattan Island, is approached by | was diverted at convenient intervals from one to the 
fecry boats from the Jersey City and Staten Island sides, | other of two pairs of weighing tanks mounted on two 
or across the Brooklyn Bridge from Long Island, but | 20-ton scales. Water rate indications were based on the 
the resident business man, confined by circumstances to | indicated switchboard load, no allowance being made for 
the northern part of the city, is practically entirely | electrical loss. 
dependent on the new subway or the overhead systems. Before commerting on the test results, reference will 
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Fig. 1i—TURBINE GOVERNOR, AUTOMATIC GEAR 


These enforced routes—due to the shape of New York, 
as opposed to that of London, where a choice of some 
fifteen radiating suburban lines is available — result, 
therefore, in tremendous extra train loads at certain 
hours in addition to the ordinary heavy services. The 
fluctuations of demand on the power stations are con- 
sequently very severe, and the units installed require 
primarily the faculties of coping with heavy overloads 
and of steady running under widely varying outputs. 
Similar operating conditions are hardly met with in this 


country, even at Chelsea, which station, however, is | 
running on a very small load factor, and is really only | 
comparable in that it has to handle heavy traction work | 


of a very fluctuating nature. 
A large number of turbo-alternators of great size have 


been supplied to these traction companies for their | 


stations by the Westinghouse and General Electric 


companies, and we are now able to record some definite | 
test results from two different types of turbine, which are | 





| be made to the turbine itself, which is similar to those 


supplied to the Long Island Rapid Transit Company, and 
illustrated in Taz ENGINEER on March 15th last. The 
designed normal rating is 5500 kilowatts at 750 revolu- 
tions, but the turbine was to be capable of taking large 
overloads when required, and of working non-condensing 
up to its normal capacity. It is of the ordinary straight- 
flow type, and consists of three diameters of drum, the 
first mean diameter being 41lin. with a 2in. blade; that of 
the low-pressure barrel is 8ft. 4in., and the height of the 
last row 12in. The three barrels carry forty, twenty, and 
ten moving rows respectively ; and the peripheral velo- 
cities of the various drums are 134ft., 210ft., and 327ft. per 


| second. The rotor weighs about 22 tons, the bearings being 


15in. diameter, and 36in. long at 19ft. 9in. centres. The 
main steam pipe is 12in. diameter, and the exhaust pipe 
about 29 square feet. Generally similar in design to the 
ordinary Parsons type, the Westinghouse Machine Com- 
pany have introduced many special features to enable the 


TABLE JI.—Results of Tests, 
5500 kw. Westinghouse-Parsons Turbine, 750 r.p.m. 


Nominal load, kilowatts. 








| 2,000 | 3,000 | 4,000 | 5,000 
Numbetol tte ....0 50-5) Sk | 18 6} 9 
Duration (hours) ... ...  . | a 6 6 6 
Throttle pressure (Ib. ganze) ..| 152-9 | 152-8 | 152-5 152-5 


(Juality steam (per cent., d y)| 97-16 | 97-87 


Vacuum (in Hg.) 28-09 | 28-09 | 28-04 27-98 
Barometer (in Hg.)...... ...| 29-66 | 29-50) 30-13 29.94 
Corrected vacuum (in Hg.) ...| 28-40 | 28-55 | 27-94 | 28-02 
Load switchboard (kw.).... ...| 2,060 | 3,106 | 4,068 5,175 
Wet steam per hour (Ilb.) ... | 47,573 | 63,624 | 78,468 96,149 
Dry steam per hour (Ib.) __.. | 46,222 | 62,269 | 76,742 94,091 


Dry steam per kw.-hour (1b. 22-44 | 20-05 18-87 18-18 





Per cent. rated load =... | 387-5 | 56-5 74-0 94-0 
| 


of particular interest from the fact that each turbine is 
practically the largest unit of its kind, and at the same 
time exhibits a very high degree of economy. 

The accurate testing of these machines for water rate 
and output, under varying conditions of load and vacuum, 
is no easy matter. Numerous preliminary trials are 
generally necessary to test instruments and connections, 
while the final trials on working loads can only be run off 
when the station conditions permit. As these may, 
consequently, be at considerable intervals, attention must 
be paid to the thrust-bearing settings, so that in the case 
of Parsons type turbines the dummy leakage may be the 
same during all tests, while in the case of the Curtis 
turbines the setting of the footstep bearing should be con- 
stant. Readings of steam and electrical conditions are 
taken simaltaneously—the signal being given by whistle 
—every ten or fifteen minutes, and hourly logs compiled 
to determine fluctuation in water rate and load; no test 











, 1903-4. 


Nominal vacuum, in. 




















6,000 7,000 8,000 25in. 26in. 27in. | 28in. 

8 13 20 17 16 15 9 

6 3 3 4 4 5 6 
149.9 149-7 151-6 | 149-0 150-7 | 152-2 152-5 
97-46 97 -02 97-15 97-45 97-58 | 97-62 97-86 
28-01 28-02 27-73 | 24-97 26-20 | 27-25 27-98 
30-35 30-35 29-97 | 29-80 | 30-00 30-25 29-94 
27-69 | 27-70 27-78 | 25-13 | 26-20] 27-04 | 28-03 
6,125 |7134-5 8,174 | 5,122 | 5,174) 5,142) 5,175 
111,382 | 127,082 | 144,210 | 110,330 | 106,155 | 100,267 96,149 
108,553 | 123,295 | 140,100 | 107,517 | 103,586! 97.881 | 94,091 
17-70 17-27 P14 20-99 20:02 | 19-04 18-18 
111-5 130-0 148-6 93-2 94-0 93-6 | 94-0 








wide range of power to be satisfactorily dealt with, the 
automatic overload valve and ‘governor gear being speci- 
ally interesting. Puff governing is adopted for the main 
steam inlet valve, and Fig. 1 shows the general arrange- 
ment of the automatic gear. The relay valves A and B 
are caused to reciprocate by means of an excentric in the 
thrust end of the turbine, the connection from which is 
brought under the control of the governor. At normal 
loads B does not admit steam below the piston C, which 
controls the overload valve D; but for overloads, when 
the speed of rotation tends to fall below a predetermined 
limit, it opens sufficiently to do so, thus opening the over- 
load valve and admitting high-pressure steam to the 
second barrel of the turbine. Recent practice in England 
shows that admitting overload steam to the second “ ex- 
pansion” rather than to the second barrel gives improved 
economy, but the machines in question were built during 
In practice this Westinghouse governing 





arrangement has been found to act extremely well. In 
point of size we believe that this turbine is the largest 
single-flow Parsons machine yet built for electrical works, 
continental-built turbines of similar normal rating not 
being designed to cope with such conditions of overload. 
The 7500-kilowatt turbines since ordered for the Water- 
side No. 2 Station are practically identical in design, the 
5500-kilowatt sets proving capable of a greater output 
than was anticipated. 

Table I. gives the results of the trials of this turbine, 
which were conducted by Mr. H. G. Stott, of the Inter- 
borough Company, while Fig. 2 shows the results in 


Total Los of Steam per Hour 





Kilowatts. 


Fig. 2 


graphical form, plotted on a base of power. Fig. 3 
shows the increase of consumption due to lower vacua. 
To cope with the enormous overload demanded by station 
conditions, the turbine was purposely made on the large 
side, and the tests show that perhaps the margin was 
excessive, and that a smaller machine would have 
sufficed. The operating record compiled by Mr. Lawrence, 
the chief engineer of the Interborough Company, is 
worthy of careful study by all interested in heavy electric 
traction, and from it one can glean some remarkable 
facts concerning power station operation in America, and 
the reliability of turbine machinery. 

For the whole year 1906 the total output of this unit 
was 32,054,250 kilowatts. For five different periods of ten 
days under continuous load, the output was 140,422 
kilowatt-hours per day, while the longest run without a 
stop was sixteen days at full load. During 65 per cent. 
of its running time the turbine carried an average load of 
2 per cent. above rating; during December it averaged 
13 per cent. above rating. Between September 19th and 
October 19th, the turbine made but three stops, totalling 
twenty hours, of which six were idle, the remainder being 
for purposes of cleaning the generator and condenser. 
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Fig. 3 


These results are certainly extremely good, especially 
when it is remembered that the turbine was designed at 
least four years ago, and that considerable improvements 
are now possible. 

It is interesting to compare this result with that of the 
Carville turbines recently published. The latter rotate 
at 1200 revolutions per minute against 750, which is 
greatly in their favour, and at 7000 kilowatts required 
13°7 lb. per kilowatt-hour with 198-5 lb. steam pressure, 
283in. vacuum, and 117 deg. Fah. superheat. At the same 
load, the New York machine used 17°27 lb. per kilowatt- 
hour with dry steam at 150 lb. and 27-7 in. vacuum. 
The consumption, as is well known, would be reduced 
about 6 per cent. for the higher pressure, 6 per cent. for 
the better vacuum, and nearly 12 per cent. for the 
superheat, showing an economy practically identical 
with that of the Carville turbines. In our next issue we 
hope to deal with similar tests of Curtis turbines. 








UNIVERSITY OF LONDON.—At the annual general meeting of the 
Old Students’ Association at University College, Dr. Tempest 
Anderson was elected president of the Association for the year 
1907-08. Mr. George E. Aitken was elected treasurer, and Mr. E. 
Denison Byles, B.Sc., secretary. The annual dinner of the Associa- 
tion will held on Thursday, December 5th. Dr. Tempest 
Anderson will preside. The new wing that has recently been 
added to the College will be completed by that time, and will be 
open to inspection. Former students of the College who desire to 
be present should communicate with Mr. George Aitken at 42, 
Edwardes-square, Kensington, W. 


CANALS AND WATERWAYS.—Several members of the Royal 
Commission on Canals and Waterways returned recently from 
Treland after a second tour of inspection on certain waterways in 
that country. Visits were paid to the harbour and docks of 
Limerick, the Shannon from Killaloe to Limerick. the Suir between 
Clonmel and Carrick, and the Barrow from Bagnalstown to Carlow. 
The Commission issued on Wednesday another Blue-book contain- 
ing all the evidence taken before it relating to Ireland. Among 
the witnesses heard were Sir Horace Plunkett, Mr. Stevenson, 
Commissioner of Works, the Earl of Erne, Sir A. Binnie, Sir A. 
Shaw, Limerick ; Mr. Field, Major Torrens, Derry ; Mr. Aspinall, 
General Manager of the Leeds and Liverpool Railway ; Mr. Barton, 
Dundalk ; Mr. Grubb, Tipperary ; Messrs. Heyn and Kyle-Knox, 
Belfast ; Mr. Irwin, Newry; and representatives of the Grand, 
Royal, and Ulster canals, and the Boyne and Lagan navigations. 
Also many representatives of corporations, chambers of commerce, 
and traders generally, and Mr. Plews and Mr. Tatlow representing 
railway companies. ‘he volume also contains tables and statistical 





appendices and a map of the canals and waterways of Ireland. 
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THE NEW HOMBERG BRIDGE. 


THE new bridge over the Rhine at Homberg is, we 
believe, the largest structure of its kind in Germany. It 





is of interest, as it closely resembles in some respects the | 


ill-fated Quebec Bridge. Indeed, in general appearance 
there is a striking similarity, as will be gathered from the 
illustrations which accompany this article and those 
given in our Supplement. The bridge joins the two large 








| December 30th of last year. The construction of the 
| central span, showing the state of the work on August 7th, 
| 1906, is clearly shown in the two-page Supplement, whilst 
| the approach on the Ruhrort side is illustrated in Fig. 5. 
Difficulties were encountered even before the bridge was 
designed, because, owing to the presence of mines which 
are still being worked under the river, the foundations had 
to be such that they would cause no danger to these 
workings, and the superstructure had also to be considered 


between the piers II. and V. For these a system as 
light as possible has been chosen, so as not to interfere 
with the lighting of the bridge. 

The lower bracings end at the pin joints of the central] 
girder. Near to the pin joints in the two end spans, the 
overhanging girders are connected to the bearing plates 
by horizontal fish-plates, and being thus connected the 
girder becomes continuous. The main posts at either 
end of the central span present no particular features, 
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industrial centres of Homberg and Ruhrort, just at the 
entrance to the docks of these ports, and consequently 
it had to be so constructed as to cause as little incon- 
venience to navigation as possible, for the traffic in this 
part of the river is very considerable. The bridge, as 
will’be seen from Fig. 7, consists of five unequal spans, 
29634t., 4054 ft., 678ft., 4274 ft., and 278$ft. long respectively. 
thus making the total length 2085-°5ft. The width of 
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Fig. i—FIRST AND SECOND SPAN, HOMBERG SIDE 
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from this point of view. The nature of the ground under 
the river, and the necessity for an open freeway into 
the Kaiserhafen, were practically deciding factors in the 
choice of the system adopted. 


The general design may be gathered from the numerous | 


views given in the two-page Supplement. It will be 
noticed that the roadway of the bridge is almost level 
throughout. In calculating the stresses in the members 


Fig. 2—FIRST SPAN, HOMBERG SIDE 


The general construction will be gathered from the en 
graving, Fig. 7, in which the leading dimensions are also 
clearly shown. The two halves of the bridge are almost 
symmetrical. 

The loads supported at each pin joint of pier III. com 
prise 623°5 tons due to dead load, and 1620°7 tons due to 
rolling load, whilst the load on the pier due to the 
structure itself is 5491 tons, making a total of 8358-7 

















Fig. 3—-HEAD OF PIER 3 IN WORKSHOP 


the structure is 54ft., 373ft. being utilised for carriage- 
way, and just over 8ft. on either side for footpaths. The 
bridge carries a double line of electric tramways, the 
current being supplied on the overhead wire system. 

The first span on the left-hand side of the bridge comes 
immediately above the canal which gives access to the 
large basin alongside Homberg station. The second and 














Fig. 5—BRIDGE-HEAD, RUHRORT SIDE 


third spans are over the Rhine, whilst the fourth span is 
above the entrance to the canal constituting the Kaiser- | 
hafen. The fifth span is above the basin of the Port of | 
Ruhrort, called Fihrhafen. Figs. 1 and 2 illustrate the 
first span on the Homberg side ot the river, ard also 


indicate the progress of the work on July 15th, 1905, and bridge, and upper wind bracings are only provided | firm 


ry. 


Ppiny 7 PRC 


for the rolling load it’ was supposed, in the first instance, 
that a car with only one axle, and weighing 13 tons, | 
and, secondly, that a car having two axles weighing 
24 tons passed over the bridge. The cantilever portion 
is carried on two piers placed in the river, the whole 
weight -being transmitted to the pier through a hinge | 
bearing somewhat similar to the pin bearing of the 
Quebec Bridge. This hinge bearing is illustrated in 
Fig. 6, and the foot of the main post on this pier is 
shown in the engraving, Fig. 4, and the head of the same 
post in Fig. 8. There is an opening of 203°4 m. between 
the two main piers. Each of the cantilever arms extend 
out from the piers towards the centre of the river for a 
distance of 34°2 m. (114ft.), and this leaves 135 m., or 
approximately 450ft., as the length of the central girder. 
The choice of this length gave rise to careful considera- 
tion on the part of the engineers. For if the pin joints 
had, for example, been placed more in the centre of 
the river, the cantilevers would have had to have 
been made heavier, and the deflections of the pin 
joints would bave been more accentuated. If, on the 
other hand, the pin joints had been placed nearer to the 
piers the loads would then have been more gradually 
distributed throughout the cantilever, which, however, 
would have been more rigid. This latter suggestion was 
considered to be the better, although it would have con- 
siderably increased the length of the central girder. 
However, it was finally decided that the proportions 
taken were the best, having regard to all the circum- 
stances. The central girder of 135 m. is freely sus- 
pended between the abutments of the two cantilever 
arms, and is free to expand or contract. The bearings | 


| shown in Fig. 6 support the main part of the super- 


structure, the expansion and contraction of which takes | 
place at the end of the cantilevers. The length of the | 
cantilever arms are unequal, being 72°8 m. on the left, and | 
67°5 m. on the right-hand side of the river. 


Fig. 4—HEAD OF PIER 3 IN WORKSHOP 


tons. The maximum horizontal forces acting%on the pier 
when loaded in the most unfavourable manner amounts 
to 217°7 tons when the wind is blowing longitudinally 
along the bridge, and 236°3 tons when the wind exerts a 
transverse pressure. As the piers had to carry heavy 
concentrated loads basalt was placed on the concrete 











Fig. 6—HINGE BEARING 


The distance | foundations so that the pressure would be more evenly dis- 


between the diagonal members throughout the bridge was | tributed. The load on the foundations is 5°75 kilos. per 
kept as constant as possible, the greatest distance being | square centimetre, #.¢., 11,787°5 lb., or approximately 5°3 


8°70m. and the least 6°76 m. 


Wind bracings are | tons per square foot. Pier VI. is not quite on the bank of 


diagonally placed across the lower main members of the | the Rhine, and part of the foundation is on particularly 


ground. The question of suitable founda- 














































































a 5 EON 


DS VERE ay Se RON 





sk het A TTI 


CRS ear sins ercsasan 


SO pe CT TEL OEE EE POE SS SS 





be 
Ey 
S 
& 
> 
EB 
3 
) 
Bt 
a 


I Ld sf 











Nov. 1, 1907 


THE ENGINEER 





441 








tions here was not so complicated as in the other cases. 
There are supplementary details, such as a spacious 
staircase leading from the bridge to the river side 
on the Homberg bank. A bridge across the basin 
alongside the station is also shown in many of the 
engravings, and especially well in the Supplement. In 
the other engravings which accompany this article the 
progress of the work is illustrated, and also the method 
of erection. It will be noticed that the bridge was built 
out from the shore ends on wooden framework, and 
that then the river cantilever arms were built out 


with the aid of the large traveller shown in many of the | 


engravings. Staging was put in the centre of the river 


8 rt the central span. 
* Coal of the obliquity of the top members of the 







| pose of such an investigation all the powers of a court of 
| summary jurisdiction and enter and inspect any place or 
| building, summons witnesses, call for books, papers, and 
documents, and may administer an oath. It is further laid 
down that where a coroner has to hold an inquest he may, 
on written application to the Board of Trade, have the 
assistance of an inspector or some person possessing legal or 
| special knowledge to act as assessor. The latter powers—as 
to the assessor—have often been made use of, but the former 
rarely, if ever, during recent years. 

All accidents are not inquired into; all fatal train accidents 
are, but only those non-fatal cases that are likely to reveal a 
lack of discipline, defective methods of operation, or where 
| the cause is not clear. Some reports are followed up by 
| correspondence, and some are dealt with verbally when the 
| inspecting officer is next on the line concerned. The per- 


into the accident, and then a copy of the evidence taken is given 
to the officer, who goes through it verbatim with the witness, 
and adding to and amplifying as may be required. The 
evidence is not given under oath. Each man gives his full 
name, occupation, length ‘of service, the time he has held 
his present rank, and his hours of duty on the day of the 
accident and on the previous day. At the close of the inquiry 
the representatives of the engineering, locomotive, carriage, 
and wagon departments hand in details of the damage to 
road and rolling stock. 

In about two months’ time the inspecting officer’s report 
is published. It consists of a preamble reciting the nature 
of the accident, the composition of the train or trains con- 
cerned, the amount of brake power available, the number of 
casualties, &c. This is followed bya ‘‘ description,’ .¢., the 





locality,*signals, signal-boxes, and permanent way concerned. 
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cantilevers an ordinary travelling crane was not used. 
The special traveller just referred to was designed with a 
considerable overhang, and was capable of raising a weight 
of 14 tons. The cost of the structure amounted to 
M. 3,047,612, or approximately £152,378. Of this amount 
the superstructure cost M. 1,778,056 (£88,900), and the 
piers M. 1,269,556 (£63,478). To this has to be added 
M. 1,823,168 (approximately £66,158). The whole of 
the work has been carried out by the Vereinigte 
Maschinenfabrik Augsburg und Maschinenbaugesellschaft 
Niirnberg Zweiganstalt Gustavsburg of Germany. 





INQUIRIES INTO RAILWAY ACCIDENTS. 


Unvusvuat attention has been drawn to the matter of the 
inquiries into railway accidents that are conducted by the 
Board of Trade, owing to certain features in connection with 
the investigation into the Shrewsbury accident. There are 
three features of note—first, the presence of the President of 
the Board of Trade ; secondly, the promptitude with which 
the inquiry was opened; and thirdly, the admission of the 
Press. So much public interest has been shown in the ques- 
tion, not only on account of the features above named, but 
on account of the seriousness of the accident, and that it is 
hoped that the inquiry will throw some light on the cause, 
that some particulars as to the origin, purpose, and procedure 
of these inquiries are bound to be of interest. 

Powers for the supervision of railways in the welfare of 
public safety were given to the Board of Trade in the Acts of 
1840 and 1842, but these powers were amplified and made 
clearer in the Act of 1871 (24 and 35 Vict., Ch. 78). It is 
specified in the latter Act that ‘‘ where in or about any rail- 
way or any of the works or buildings connected with such 
railway, or any building or place, whether open or enclosed, 
occupied by the company working such railway, any of the 
following accidents takes place in the course of working any 
railway—that is to say :—(1) Any accident attended with loss 
of life or personal injury to any person whomsoever ; (2) any 
collision where one of the trains is a passenger train ; (3) any 
passenger train or part of a passenger train accidentally leav- 
ing the rails; (4) any accident of a kind not comprised in the 
foregoing descriptions, but which is of such akind as to have 
caused, or to be likely to cause, loss of life or personal injury, 
and which may be specified in that behalf by any order to be 
made from time to time by the Board of Trade, the company 
working such railway, and also, if the accident happen to a 
train belonging to any cther company, such last-mentioned 
company shall send notice of such accident and of the loss of life 
* — injury, if any, occasioned thereby to the Board of 

rade,’’ 

The Act proceeds to state that such notice shall be in such 
form and shall contain such particulars as the Board of Trade 
may from time to time direct, and shall be sent by the 
earliest practicable post after the accident takes place. 
Further, that the Board may direct that notice of any class 
of accident shall be sent by telegraph. 

The last order on this point is dated December 21st, 1906, 
and came into force on January Ist last, and by it it is ordered 
that all fatal accidents, whether to passengers, servants of 
the company, or other persons, shall be reported by telegraph 
or otherwise within twenty-four hours after the occurrence 
of the accident, and non-fatal accidents to be reported by post 
as early as practicable. 

If the Board of Trade consider that an inquiry should be 
held, one of the inspecting officers is appointed. The Act of 
1871 also authorises the Board, where ‘a more formal inves- 
tigation ’’ is expedient, to appoint ‘‘ any person or persons 
possessing legal or special knowledge to assist an inspector in 
holding the same,”’ and such a court shall have for the pur- 
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Fig. 7—HALF SECTION OF THE HOMBERG BRIDGE 


centage of accidents that have demanded inquiry may be 
judged from the fact that for the years 1904-5-6 there were 
reported to the Board of Trade 217, 199, and 239 collisions 
and derailments, and the number oi inquiries held were 29, 
24, and 35. 

The procedure adopted is that the inspecting officer advises 
the company when he will hold the investigation. In the 
meantime a plan of the site is prepared by the engineer, 
on which—in the case of a derailment—are shown all the signs, 
such as marks on the rails, broken chairs, &c., and where the 


wise MREO oom aa anassonenne ae iti “ AWA 
ws sheesh ane craee eae, AREA e: |) Aen eee 


“Bottom Wind Bracings 


derailed vehicles came to rest, that may aid in determining | 


the cause. In the case of a collision, there are shown the 
positions of all the signals affected, the distances, the position 
of the first train, &c. At the inquiry the company has 
present all the men concerned and all who can throw light 
on the subject. The inspecting officer visits first the scene 
of the accident and gets acquainted with all the surround- 
ings. If there shou d be any question as to an engineman’s 
view, he will inspect it under as nearly the same conditions as 
possible. In case of a derailment, he will ascertain the 
nature of the ballast, wear of the rails, &c., and examine the 
rolling stock that was injured. He will then proceed to 
take evidence, which will be done in some convenient office 
or room. 

Coming now to the important question as to whether such 
inquiries should be held in public or not, it may be stated 
that in the Act of 1871 it is laid down that in the event of 
‘*a formal investigation ’’—i,e., where any person or persons 
possessing special or legal knowledge assists the inquiring 
officer—they ‘‘shall hold the same in open court in such 
manner and under such conditions as they may think most 
effec! ual for ascertaining the causes and circumstances of the 
accident.’’ Nothing, however, is said in the Act as to the 


These are generally held in private, but not always. 
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Then follows the evidence, after which comes the summary. 
This begins by a recital of the events, the evidence is gone 
over, and if there be any dispute each man’s is weighed and 
the pros and cons considered. The blame is then apportioned, 
praise given where due, and the report concludes generally 
by a recommendation as to what shall be done to avoid future 
similar mishaps. 








AUSTRIA AND NEW SHIPPING. 





Durinc the past seven or eight months quite a fleet of 
new steamers have been built. on the Clyde for Austrian 
ownership. Since April as many as five twin-screw steamers 
of between 4500 and 5000 tons each have been supplied to 
one company alone — the Austrio-Americano (Fratelli 
Cosulich), of Trieste. One of these, the Oceania, last 
week ran her speed trials, and another, the Argentina—one 
of four similar steamers built by Russell and Co., Port 
Glasgow—has just arrived at Trieste from the Clyde. For 
the Austrian Lloyd Company’s service between Trieste and 
Cattaro, Dalmatia, two fast passenger steamers, having triple 
screws and engines of special design, are being built and 
engined by Gourlay Bros, and Co., Dundee. For the 
Dalmatian and other services, the Austrian Lloyd Company 
bas recently secured the subsidy contract with the Austrian 
Government, which will be valid for fourteen years from 
January, 1908. Besides the two already contracted for, five 
new steamers will be built—two of them probably of the 


| turbine type. The latter may be built in this country, but 
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It must be borne in mind that such investigations are | 


held as a court of inquiry, not for the purpose of allocating 


blame or for meting out punishment, but in order, first, to | 


ascertain the cause, and then to decide what can be done to 
avoid a similar occurrence. No really useful public purpose 


is served by conducting the investigation with open doors. | 4, the Government to build as many as twenty steamers 


| during the next eight years, is closely interested in the new 


It is not an inquest to decide the cause of death nor a civil 
court to deal with claims for damages. Further, there is the 
important point that when the proceedings are conducted in 
private the men speak freely. In the editorial columns of 
Tue ENGINEER of the 18th ult., under the subject of the 
Shrewsbury accident, a quotation was given from Colonel 
Yorke’s report on the Thringley accident, where he reminded 
railway servants that criminal proceedings could be taken 
under the Acts of 1840 and 1842 against any servant who 
through negligence caused bodily injury to a passenger. It 
is easy to conceive circumstances where a workman might 
give some evidence that would incriminate him and lead to 
police proceedings. By holding such inquiries in private, 
therefore, the men need not be afraid, and, as a rule, those 
to blame generally then straightway acknowledge their guilt. 
It is immaterial to the companies themselves as to the course 
adopted, because sooner or later all the facts become public 
property by the publication of the Board of Trade report. 

It may here be remarked that in the few cases where 
criminal proceedings are taken the Board of Trade hold their 
inspector’s report back until the trial is over, in order that 
the officer’s opinion may not prejudice the case against the 
man. 

The question of the proceedings being in public, however, 
rarely arises, as it is only occasionally that there is sufficient 
public interest in the inquiry, and when it does arise the 
Board of Trade representative generally consults the men 
concernéd as to what their wishes are in the matter. 

In any case, be the inquiry public or private, the inspecting 
officer calls, one at a time, the various witnesses, having 
before him the plan of the site of the accident. As a rule 
the railway company has had its own departmental inquiry 


above referred to carried to Trieste a number of Clyde-trained 
workmen and several designers of experience for a new ship- 
yard being laid down in Trieste, also a Jarge quantity of 
heavy shipyard machine tools from some of the best known 
Clyde makers. Tnis venture is due to the law just lately 
passed conferring State bounties on shipbuilding an 1 naviga- 
tion, and the Cosulich Company, which is under obligation 


yard. It will be known as the Cantiere Adriatico, and is the 
third establishment situated on the Gulf of Trieste, within a 
short distance of the city. Aided substantially by the bounty 
system, and equipped with British-made machinery and lead- 
ing workmen, the uew yard—added to those existing—will 
reduce the amount of work likely to be entrusted to British 
builders. 








WOOLWICH ARSENAL.—-In view of the many discharges which 
took place from Woolwich Arsenal a few months ago, the brief 
address given by Mr. H. F. Donaldson, the Chief Superintendent 
of Ordnance Factories, to the Royal Arsenal Association of Fore- 
men, last Saturday night, is of special interest. It was stated 
that the average number of workpeople at Woolwich and the out- 
stations during the past year had been 16,831 as compared with 
18,258 the year before, whilst’ the strength on October Ist was 
14,778. This consequently involved a falling off in the amount 
paid out in wages, this item being £1,420,000, as against £1,513,000 
in 1905-6. With regard to materials, the quantity bought cost 
£85,000 less than during the previous year, and the value of work 
done was consequently also less by £225,000. Mr. Donaldson 
remarked that certain references had been made to the fact that 
the numbers eraployed in the factories were going down, while 
the numbers on the managerial staff remained the same. He 
thought that these statements were made without knowledge. 
The fact was that the cost of the factories’ ee ae 
intending, managerial, and scientific—had decreased by £1000, 
and amounted to about 1-4 per cent. of the total output, which 
he claimed would compare with that in any large manufacturing 
business. 
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A NEW TRUNK STEAMER. 


Own Saturday, the 26th instant, a finely modelled screw 
steamer, built to Norwegian account by Messrs. Ropner and 
Sons, Limited, of Stockton-on-Tees, went on her official trial 
trip in the Tees Bay. She is a large trunk vessel, with one 
clear hoid and the engines placed aft. Sheis built to the British 
Corporation highest class and Norwegian law. The steamer 
is designed for the ocean coal-carrying trade, although her 
builders claim that she is equally well adapted for deadweight 
or bulk cargoes. The tendency of the age is to build vessels 
with the largest possible clear holds and hatches ; this vessel 
has one hold only, 256ft. long, and two hatches each 102ft. 
long and 28ft. wide. Her dimensions are>372ft. by 52ft. 6in. 


THE FINANCIAL SITUATION OF THE INDIAN 
RAILWAYS. 


From the Administration Report on the Railways in India 
for 1906, which has recently appeared, we abstract the follow- 
ing facts :—The total mileage open for traffic at the end of 
1906 was 29,097 miles, of which 15,548 were of the standard 
5ft. 6in. gauge, and 12,149 of the metre gauge. A total 
mileage of 981 was sanctioned during the year, of which 799 
were of the standard, and 182 of the metre gauge. The actual 
total capital outlay in lines open, partly open, ard under 
construction at the end of 1906 amounted to 38,513.82 lakhs 
of rupees. 

The gross earnings of all Indian railways during 1906 














TRUNK STEAMER FOR NORWAY 


by 25ft., and she is designed to carry 7550 tons deadweight | amounted to Rs. 4411.73 lakhs, 


being an increase of 


loaded to her summer load line, while she has a capacity of | Rs. 243.64 lakhs over the preceding year. Of this increase 


about 10,000 tons measurement. 


The captain and officers are housed in the poop, and the | 


engineers in houses built on the poop. There is a chart house | 
and navigating bridge built on a narrow platform spanning | 
the hold amidships. She has over 2000 tons of water ballast, | 
470 tons of which is situated above the main deck in the 
trunk ballast tanks, well above the centre of gravity of the | 
vessel, thus ensuring a steady ship and a good draught in | 
ballast trim. These tanks and the permanent bunkers are | 
coated with Wailes, Dove and Co.’s bitumastic enamel. She | 
is a self-trimmer, and only such portable centre line pillars | 
are fitted as will be necessary to secure the shifting boards | 
when these are required. There are no quarter-line pillars. | 
She is fitted with eight large derrick masts and eight derricks, | 
with nine steam winches by Messrs. R. Roger and Co., | 
Limited, of Stockton-on-Tees, to allow of expeditious loading | 


| in gross earnings Rs. 206.74 lakhs were absorbed in addi- 


tional working expenses. The net earnings, which amounted 
to Rs. 2210.99 lakhs, only showan increase of Rs. 36.90 lakhs, 
which yielded a return on the capital expended on-open and 
partly open lines of 5-83 per cent., as compared with 5-92 per 


| cent. in 1905. 


An increase in the passenger traffic is to be ascribed to the 
larger number of pilgrims, native marriage parties, and 
visitors to fairs carried by the railways. The total number 
of passengers carried was 271-06 millions, against 248.16 
millions, the receipts therefrom increasing from Rs. 1273.83 
lakhs to Rs. 1368.31 lakhs. 

The aggregate tonnage of goods lifted during 1906 was 
58-87 million tons, and the earnings therefrom Rs. 2,759.69 
lakhs, an improvement over the previous year of 3-93 million 
tons and Rs. 138.98 lakhs. The principal items contributing 


KOLD OF TRUNK STEAMER 


and unloading of cargoes. She is also fitted with electric 
light and with fire extinguishing appliances to the hold. The 
ballast pumps, of which there are two, one by Messrs. Blair 
and Co., Limited, of Stockton-on-Tees, and theother a duplex 
pump by Messrs. Henry Watson and Sons, of Newcastle-on- 
Tyne, are designed to be capable of dealing with about 2000 
tons of water ballast in six hours, when pumping the tanks 
up or pumping out. 

The engines have been built by Messrs. Blair and Co., 
Limited, and the cylinders have diameters of 26in., 42hin., 
and 694in., with astroke of45in. Thereare two main boilers, 
each 16ft. 9in. by 11ft. 6in., and they work at 180 1b. pressure. 
There is also a large multitubular donkey boiler 11ft. by 10ft., 
which works at 100 1b. pressure. An evaporator, a feed-heater 
and a Crompton atmospheric ash hoist are also provided. 

. The trial trip, we are informed, passed off very satisfactorily, 
_— a speed of about 11 knots was obtained on the measured 
mile. . : 





In view of the fact that the site of the present coaling 
wharf in Portsmouth Dockyard will be required for the construc- 
tion of the new lock, it is understood that thecoaling arrangements 
of the port will be further supplemented by the addition of another 
tioating depét, which will be of a similar-class to the existing coal 
floating depdt, but of much larger size, 


to this traffic are cotton, coal, oil seeds, sugar, salt and jute, 
which amounted in the aggregate to 70:27 per cent. in weight, 
and 68-90 per cent. in earnings of the total trafic. Scarcity 
in Kastern Bengal and Assam caused an increase in the grain 
and pulse traffic. There were also increases of 502,000 tons 
and Rs. 26.83 lakhs, due to larger consignments of machinery, 
&c., booked from Bombay to up-country stations, and to 
heavier despatches of manganese and other ores. 

The financial result of the working of the State and 
Guaranteed Railways for the year 1906 was a net gain to the 
State of 247.52 lakhs of rupees, after meeting, in addition to 
the expenses of working all charges for interest on capital 
outlay by the State, and on capital raised by companies, and 
also the annuity payments for railways purchased by the 
State, including both interest and the portion that represents 
redemption of capital. This is the seventh year in succession 
in which there has been such a surplus. 

At the same time the situation contains several adverse 
elements, as owing to increased working expenses, to renewals 
of permanent way and rolling stock, and strengthening of 
bridges, the working expenses during 1906 were 49-88 per cent. 
of the gross earnings, against 47-84 per cent. in the previous 
year. This is the highest percentage since 1890. 

The programme for 1907-8 has been considerably modified 
in the processes prior to promulgation, and one very notable 
fact arises. As originally framed the projected capital ex- 





penditure amounted to 15 crores of rupees—say, £10,000,000. 
‘* Financial considerations, however, necessitated its reduc- 
tion to 12 crores of rupees. It wassubsequently increased by 
1} crores of rupees, and now stands at 134 crores.’ Despite 
this apparent policy of ‘‘ splitting the difference,’’ the pro- 
gramme for 1907-8 contains no allocation whatsoever for lines 
to be begun during this period. The division is therefore 
to be as follows :— 


For open lines, including Rs. 568 lakhs for ro‘ling stuck 
For lines already under constructio a— 

(i) Begun prior to 1906-7 .. =a 

(ii) Begun during 1906-7 .. 


Ra. lakhs, 
1013-24 
167-93 
68-83 


Total 1350-00 


The provision of 568 lakhs, or about £3,750,000, is due to 
the urgent necessity for more rolling stock, but this increased 
allocation, which is £1,250,000 greater than in the precedin, 
year, coupled ‘‘witb the necessity for providing addition: 
sums for open line works, to enable the increased stock tv 
be worked efficiently, has exhausted the funds at the board’, 
disposal, with the result that no new lines can be put in 
hand, until next year at the earliest.’ 

Upon questions of general policy, the railway board are o{ 
the opinion that working expenses must tend to increase 
Railways in India ‘‘ have now to run faster trains, provide 
better carriages, improve the conditions under which third 
class passengers are carried, and introduce a more elaborate 
system of signalling. Some of these improvements wil! 
lead to increased revenue, some will not, but have to be provided 
to meet the public demands. The cost of many of these 
improvements being in the nature of renewals, has to fall to 
a considerable extent on revenue. During the period this 
raising of the standard is being carried out, working expense 
must rise, though in the end, under some items, more 
economical working should be secured. To enable railways 
to carry the heavy traffic which offers itself, the permanent 
way has to be improved and girders strengthened. Most 
lines now when making branches wish to use their light main 
line rails in these branches, and renew the main line with 
heavier rails carrying out this policy means that 
revenue has to renew the rail before the railis worn out. The 
result is increased debits for a time, causing increased working 
expenses. The Board hopes that a practical solution may be 
found to meet the difficulty, so that working expenses may lx 
steadied and not liable to unnecessary fluctuations.’’ 

The reflections of the English reader of the above quoted 
sentences from the railway Board’s memorandum must be 
upon the similarity in problems confronting all railway 
systems, both British and Indian. But so far as Indian 
railways are concerned, the system of State control and 
guarantee is such that no stock exchange can seize upon these 
sentences and ‘‘ bear’’ stocks on an unprecedented scale, as 
has been the case in England. 








OBITUARY. 


FORSTER BROWN. 

Last week the illness of Mr. Forster Brown came to a fatal 
termination. He was in his seventy-third year, and was one 
of the northern band of mining notabilities who have had 
much to do as pioneers in the mineral developments of Wales, 
the Martins, Kirkhouses, Hirsts, and Tfurans, and many 
others. Mr. Brown was born at Carryill, a village on the 
borders of Northumberland. His father was a farmer in 
Cumb rland; his grandmother a sister of Mr. Westgarth 
Forster, by whose influence he entered into the mining 
world, but his advancement came about principally through 
Thomas E. Forster, who was one of the leading mining engi- 
neers in the North of England, and with whom he became an 
articled pupil. After his apprenticeship he had an appoint- 
ment under Mr. R. Simpson, of the Stella Company’s Collieries, 
where he gained valuable experience. In 1858 he secured the 
appointment of manager to the Machan Collieries, which he 
held until 1865, and in this position was instrumental in the 
development of Rhos Llantwil, which gave a good output up 
to 1890. 

His position of Deputy Gaveller for the Forest of Dean, in 
the gift of the Commissioners of Woods and Forests, was 
acquired by him through the influence of Mr. R. Simpson, 
Sir T. Warrington Smith—conspicuous in Government 
Commissions—and of Mr. Sopwith. This he held until 1905, 
and also that of the Crown Receivership. _ 

His long and successful partnership with Mr. Samuel 
Dobson, M. Inst. C.E., of Cardiff, dated from 1865, and for a 
considerable period the firm, augmented by the addition of 
Mr. G, F. Adams and Mr. Rees, by his eldest son, Mr. West- 
garth Forster Brown, and by Mr. C. Smith Morris, was one 
of the leading consulting mining agencies of the country. 
The firm directed the sinking and equipment of the Great 
Western Colliery in the Rhondda, the Deep Navigation, 
Windsor Collieries, North’s Navigation, and gave valuable 
aid in other quarters ; and in addition had a leading part in 
various railway enterprises, notably the Glamorgan Vale, 
andthe Barry. In Durham he was instrumental in opening 
out some of the Bolckow-Vaughan Oollieries, and even in 
South Africa he was at one time actively employed in develop- 
ing the mining wealth of that country. In the course of his 
busy career he was appointed Chief Mineral Inspector for his 
Majesty’s Commissioners of Woods and Forests, and later for 
the Duchy of Cornwall, and for the Prince of Wales. — 

He held at times many positions of note, was president of 
the Mining Association of Great Britain, of the South Wales 
Institute of Civil Engineers, and of the Mining Association 
and Institute of Cornwall. To him and Mr. Dobson, Wales 
is indebted to a trustworthy mineral map of the district from 
the borders for the Bristol Channel to St. Bride’s Bay, and for 
several valuable papers read before some of the leading 
societies. He was one of the early members of the sliding 
seale in Wales, and one of the authorities on the coal wealth 


of Wales. 








INSTITUTION OF AUTOMOBILE ENGINEERS.—A meeting of the 
Council of the Incorporated Institution of Automobile Engineers was 
held at 1, Albemarle-street, Piccadilly, W., on Tuesday, October 
22nd, 1907, at 4.30 p.m. The Secretary reported that the Institu 
tion had been incorporated and a licence obtained from the Board 
of Trade to omit the word ‘‘ Limited.” The Chairman reporte‘ 
that Mr. L. A. Legros had accepted a seat on the Council to fill 
the vacancy caused by the decease of Mr. Alec (éovan, and 
welcomed Mr. Legros, who was present, on behalf of the Council. 
The following were elected members of the Institution :—Messrs. 
H. P. G. Brakenridge, A. Marsden, B. H. Morgan, E. A. Rosen- 
heim, and R, O. Legg. The following were elected associate 
members of the Institution :—Messrs. G. C. Knapp, E. ‘I’. Middle- 
miss, R. H. Sharp, B. W. Shilson, and A. I. Toby; and Messrs, 
A, C, Instone and '’. H. Rose were elected associates, 


pet APPLIED 


sine eR OY 








i aii ne 





$ 
4 


" 











Nov. 1, 1907 


THE ENGINEER 


443 








RAILWAY MATTERS. 


Iv is said that fifty of the principal railroads of the 
\nited States have adopted and are using the block signal system. 


Ir is reported that the four chief English railways—the 
ondon and North-Western, Midland, North-Eastern, and North- 
Western—have so far this half-year increases in traffic receipts of 
above £810,000. 

Tyr London County Council recently decided to seek 
to obtain parliamentary powers next session for the reconstruction 
or construction of tramways between Streatham and Norbury, 
from Woolwich-road to Rainton-road, and from Mare-street to 
alston-lane. 

A pepuTATION has waited upon the Belfast Tramways 
Committee respecting the extension of tramways at Ligoniel. It 
was pointed out that the cost would be £6600, and the Committee 
-tated their approval of the scheme and that the extension should 
be made as soon as possible, 


Wuen the conversion of the locomotives of the 
Mexican Railway into oil burners is completed, says the 
Evyincering and Mining Journal, it will cause another decrease of 
British coal imports into Mexico. At present the patent fuel and 
coal used on the engines are imported from Wales. 


Reports from Rome announce that it has been decided 
tv abandon the threatened strike of railway employés on the 
italian railways. In arriving at this decision the men have been 
mainly influenced by the fact that public opinion is so strongly 
adverse to the movement that a strike would mean disaster to 
them. ‘The Italian railway service is now proceeding without 
interruption. 

Tur Light Railway Commissioners have approved of 
a light railway from Clayton West to Darton. When the line is 
completed it is likely to be leased to the Lancashire and Yorkshire 
Railway Company. Five years have been fixed as the period for 
construction, and the line will be more than three miles long, to 
meet the cost of which capital is to be raised by the company 
amounting to £43,000. 


We hear that it is now given out in authoritative 
circles that a working agreement between Scotch railways, 
particularly the North British and Caledonian companies, has 3 en 
formally ratified. The working agreement assures a marked 
reduction in competitive mileage, and will enable the various 
cow panies to effect very substantial savings. It is understood the 
agreement covers a period of thirty years. 


SINGLE-PHASE electric traction on the line from Seebach 
to Wettingen, which has recently been laid down, and which was to 
be regarded as a trial of the system with a view to its adoption on 
the Swiss Federal Railways, has been delayed owing to the oppo- 
sition of the Central Telegraph Department. It was found that the 
running of the electric trains affected the telephone service to such 
a degree that all conversation was rendered unintelligible. 


Ir is reported that with the nationalisation of the 
railways, the Government of Japan intend to carry out a re-arrange- 
ment and improvement ona large scale of all Government lines. 
The work is to be completed in five years, at an estimated cost of 
£15,00C,000. The programme includes constructing double lines 
830 miles, building 900 locomotives, 19,000 freight wagons, 1000 
passenger coaches, reconstructing 30 stations, and building five 
steamers, 


Tue arbitration proceedings between the Ottoman 
Government and the Ottoman Railway Company have been com- 
menced before Sefior Maret, the ex-Premier of Spain, who has 
been nominated umpire by the Kaiser, the former arbitrator. The 
chief matters in dispute, says Reuter, relate to the harbour works 
at Salovika, the port of Dedeagatch, and questions of Customs and 
maritime transport. The sum involved amounts to about 
£3, 200,000, 

We hear that work is progressing with considerable 
rapidity on the Katanga Railroad, all but a few miles of which will 
be in Portuguese West Africa, extending westward from the 
Atlantic at Lobito Bay, near Benguela, about 800 miles to Katanga, 
in the south-eastern part of the Congo State, around which are 
very valuable mines. Fifty miles along the coast are in operation, 
and work is progressing on 200 more with a force of 8000 :nen, 
1500 of whom are Hindoos brought from Natal. 


A REPORT from Toronto on October 25th states that on 
that day Judge Riddell tined the Michigan Central Railway Com 
pany £5000 for negligence resulting in the explosion of a car load of 
dynamite, which wrecked the town of Essex, Ontario, The 
Judge, in givieg his decision, said:—‘* We call such occurrences 
accidents, but crimes would be a better word. The best way to 
prevent similar occurrences is to make it more costly for the raili- 
way companies to violate the law than to observe it.” 


Tue Gaceta of October 6th contains a notice to the 
etfect that a petition has been made to the Direccién General de 
Obras Piiblicas by Don Domingo Elizondo for a concession for the 
construction of an electric tramway from the Northern Railway 
station at Pamplona to Sangiiesa. The (raceta of October 8th con- 
tains a notice to the effect that a concession has been granted to 
a company for the construction of a horse tramway in Corunna 
from the cross road de la Primavera to the Monelos Bridge. 





Somer time ago an automatic point adjuster was put 
down on the tram lines in High-street, Sheffield, and has so success- 
fully stood a long test that the same form of apparatus is being 
adopted at other important junctions in the city, including Blonk- 
street, Nursery-street, Haymarket, and Fitzalan-syuare. The 
automatic device is operated by the electric current, and adjusts 
both the rail and the cable points. Each one dispenses with 
the services of two men, and effects a considerable saving of 
expense, 


A PARLIAMENTARY return issued last Friday states that 
during 1904-5-6 and in the first eight months of 1907 sixteen 
persons were killed and seventy-one injured by the ‘‘ live ” rail, 
four of the former being railway servants and twelve trespassers on 
the lines. The injured include forty railway servants, one pas- 
senger, fi e persons on business, and twenty-five trespassers. On 
the North-Eastern Railway eight persons were killed and twenty- 
eight injured. The Lancashire and Yorkshire had five killed and 
nineteen injured. 


AccorD1NG to the Railway Times, a scheme is under 
consideration for connecting the London, Chatham, and Dover 
line between Dover and Deal with the new Admiralty Harbour by 
means of a tunnel debouching on the reclaimed land at the shore 
end of the eastern arm of the harbour. This tunnel would be 
connected with the existing line at Martin Mill Station, about four 
tiles across the cliffs. The idea of the tunnel is to enable war 
‘toresand other material to be conveyed direct to the harbour, 
and without being exposed in times of war to an enemy's guns. 


Ir is expected that the electrification of the London, 
righton and South Coast Railway betweon Victoria and London 
bridge will be completed by next March. The single-phase 
alternating-current system is being adopted. Along the route 
iron lattive girders have been erected at distances varying from 
100ft. to 400ft., and these carry the conductors over the roofs of 
the trains, The current will be supplied by the London Electric 
Supply Corporation. There will be eight trains, each consisting of 
three coaches, and there will be first and thira-class compartments, 





NOTES AND MEMORANDA. 


Tux spectrum of the light coming from the mercury 
vapour lamp contains all the prismatic colours except red. 


AuTOGENOUS welding is successfully applied by Robert 
Hopfeldt, a German electrician, to the soldering of aluminium 
7 a direct union of aluminium with aluminium being readily 
obtained. 


JAPAN imports zinc from other countries, but the 
figures for 1906 are lower than those for 1905, being 6314 tons, 
valued at about £204,800, for 1906, as compared with 14,012 tons, 
valued at £401,200, in the preceding year. 


Accorp1nG to L’Electricien, a Vienna firm has recently 
placed on the market brushes made of glass, which are to replace 
emery cloth for cleaning and polishing the commutators of dynamos 
and motors. These brushes are said to clean the commutators 
without scoring the metal, and their use avoids the inconveniences 
and dangers of emery cloth. 


AccoRDING to a contemporary, a brick which contains 
60 per cent. or more of silica expands on heating, but a brick 
containing 53 per cent. or less of silica contracts at temperatures 
above 3000 deg. Fah. On this account, if a high silica brick is 
used in lining a cupola, there should be a layer of sand between 
the sheil and the brick in order to make an cate lining. 


THE steam end of the 6000-kilowatt turbine alternator 
unit which was recently shipped to the King’s County Electric 
Light Company, of Brooklyn, a subsidiary company of the 
Brooklyn Edison Company, is said to be one of the largest and 
most powerful so far built in America. As an indication of its size 
it is interesting to note that a piece of steel forging weighing 
240,000 lb., say, 107 tons, went into the construction of its shaft. 


AccorvING to the Scientific American, the total steam 
power employed in manufactures in the United States in 1905 was 
10,664,560. A single steam engine of this power would measure 
400ft. by 255ft. on the base, and would extend 735ft. into the air, 
or 123ft. above the Singer building. To develop the total 
electrical horse-power of 1,138,208 would call for a generator with 
a 134ft. base and 125ft. high. The total of 289,514 gas engine 
power would require ap engine 350ft. long by 80ft. high. 


JOINTS in a cupola can be pointed up with finely ground 
chrome ore. This material is largely used inconstructing the hearths 
of certain steel melting furnaces and can be obtained from foundry 
supply houses. It will be necessary to use a very small amount of 
clay in the mixture to render it plastic. In lining an ordinary 
cupola the joints should be made as tight as practicable, the 
bricks being dipped in a thin clay wash before they are placed in 
position. 

Ir is reported that a German electrician has discovered 
that bare aluminium wire may be used in winding magnet coils, 
solenoids, &c. Advantage is taken of the fact that aluminium 
soon becomes coated with oxide, which requires a potential of 
0-5 volt to break it down, and so the oxide acts as an insulator. 
It is obviously necessary, however, to insulate one layer of turns 
from another, as the difference in potential between them is 
greater than that between adjacent turns. 


In a paper read recently before the American Iron and 
Steel Institute, upon the results of an investigation of the influence 
of varying percentages of carbon in the presence of a constant 
content of tungsten, it was stated that 3 per cent. of tungsten 
raises the tenacity of the steels without materially lessening the 
ductility, while the elastic ratio is much higher than for carbon 
steels. The tenacity is at a maximum when the carbon content is 
0-9 per cent., but above this percentage brittle hardness occurs, 


Tue Government have appointed an expert mining 
engineer to investigate and report on the conditions of ventilation 
prevailing in coal mines in the United Kingdom. Inspectors com- 
plain that the language of the Act puts them at a disadvantage 
when prosecuting the owners of ill-ventilated mines, owing to the 
vagueness of the legal definition of ‘‘ adequate ventilation.” It is 
hoped the forthcoming investigations will result in measures being 
taken to rectify admitted shortcomings in the ventilation systems 
of coal mines. 

As the -acenracy with which drill bits are formed and 
sharpened has a great intiuence on the capacity of a rock drill, and 
also as the maintenance of drill steel is one of the most important 
items in the cost of rock drilling, experience has shown that all 
mines using a considerable number of drills should include one or 
more drill-sharpening machines in its equipment. Drills sharpened 
by machinery are more perfect than those sharpened by hand, and 
the saving in cost will in a short time pay for the machine, The 
saving in labour alone is estimated as amounting to at least 65 per 
cent. 

Accorv1NG to the English Mechanic, a miniature head 
telephone has been developed in Sweden. The receiver is said to 
measure 4in. by Zin., and over the diaphragm may be screwed a 
cover continued into an ear tip. The connection to the receiver may 
be a fine flexible cord carried like an eye-glass cord. No helmet 
or other attaching device is required to hold the receiver in place. 
The instrument is thought to be valuable both to telephone 
operators and to individuals with defective hearing, the latter also 
carrying a transmitter, &c.,on the person. The device was in- 
vented by the chief of the Government Telephone Department. 


AN important item to consider in installing a machine 
mining plant, says the Hngineering and Mining Journal, is the 
amount of power required to cut a given amount of coal. It is 
almost impossible to determine accurately the amount of power 
used by air-pick machines in cutting a foot of coal, because of pipe- 
line leakages, use of air for other purposes, fluctaation in steam 
and air pressure, &c., but electric machines can be fitted out with 
portable instruments, which register accurately the quantity of 
power consumed, and by this means the operator can tell just how 
much power each type of machine uses in cutting a given amount 
of coal, 

A PNEUMATIC ammunition hoist for war vessels is under 
development by the United States Ordnance Bureau. It is believed 
that the new hoist will effectually prevent such accidents as the 
one which occurred last July on the Georgia. Some of the members 
of the Board which investigated that accident were of the opinion 
that friction on the rails carrying the ammunition car, in the type 
of hoist used, had ignited the charge ; sparks have been observed 
when the rapidly moving car strikes the bend in the guide rails. 
The purpose of the new hoist is to prevent not only the falling of 
burning grains of powder, but also any such effects of friction ; 
the carrier will travel in a heavy, seamiess brass tube, preventing 
any possible aceess of sparks or burning grains to the powder 
delivered in the turret. 


Tue author of a recent paper read before the American 
Institution of Electrical Engineers put forward asthe characteristic 
features of a new multi-gap arrester the discovery of a true non- 
arcing condition of shunted gaps, the combination in a cumulative 
manner of several shunt resistances, and the design of ohmic 
resistance by the volume method rather than by the radiating 
surface. Curves and oscillograms were given to illustrate the 
phenomena discussed. A new form of arrester of the electrolytic 
tvpe was described, for which it was claimed that the discharge of 
electricity at normal pressures was obstructed, while at abnormal 
pressures discharge took place freely. Experiments have been 
made with this type on actual circuits up to 33,000 volts with 
successful results. The arrangement of the apparatus for making 
the oscillographic tests was explained. 








MISCELLANEA. 


WuiteHAvEN Town Council has decided to supply 
dealers in electrical appliances current at ld. per unit for the pur- 
pose of displaying electrical goods in their windows,’ 


Very little hope of ever raising the ‘talian liner— 
which when launched at Genoa turned turtle and sank—is held 
out by the Liverpool salvage expert-who has visited the scene. 


Tue Secretary of the Admiralty has announced the 
appointment of Rear-Admiral Robert Swinburne Lowry to com- 
mand the Royal Naval War College, Portsmouth, this appointment 
to date from to-day. 

Tue Admiralty notice declaring Dover dangerous for 
large ships to enter, owing to the naval harbour works, has been 
withdrawn. The ‘‘ danger” notice had led to the withdrawal of 
Atlantic liners and other shipping. 

Tue first shipment of Tongaland and Zululand rubber 
has been dispatched to London from Durban. A large tract of 
rubber country is being worked under a concession granted by the 
Natal Government, and regular shipments are expected. 


Tue Admiralty have issued detailed instructions regard- 
ing precautions to be observed in vessels carrying liquid oil fuel, 
and special care is to be taken to ensure that every man in the 
respective ships is made acquainted with these instructions. 


*“ No one passing over a road subject to much motor 
trattic,” says a contemporary, ‘‘can fail to see the enormous 
damage done to the surface by steel-studded tires. There is really 
no need for their use, and motorists must discontinue them if they 
wish to obtain concessions from the public.” 


A THiRD ‘steel caisson has been lowered into the bed 
of the river in connection with the widening of Blackfriars Bridge. 
The construction of the fourth and last caisson has been com- 
menced by the contractors for the widening on one of the huge 
stages erected on piles driven into the river. 


Tue Mersey Docks and Harbour Board have decided 
to expend a further £24,000 on the deepening of the foreshore 
opposite the river entrances to the Brunswick Dock, which is at 
the south end of the dock estate. Though the board’s dredgers 
have removed 16,000,000 tons of sand, there is still a large amount 
of work to be done. 

American fiy-wheel insurance rates have been 
decreased 20 per cent. by one of the casualty companies in case the 
power plants are equipped with an approved engine stop and 
speed limit system. The company has found that such apparatus 
affords such a degree of protection from accidents that its use in 
any plant should be recognised by the reduced rate mentioned. 


THERE was recently on view in the quadrangle of the 
City Chambers an improved cart for use by the cleansing depart- 
ment. The body of the cart is similar in design to that at present 
in use, but by the adoption of a crank axle the cart has been 
lowered by about 6in. The effect is to lighten the labour of the 
workpeople, and to mitigate the dust arising when refuse is tipped 
into the cart. 

Tue engineer’s report of Peterhead harbour of refuge 
states that during the past year the, breakwater was extended 
180 lineal feet of widened section. The rubble mound has been 
extended, widened, and, for the most part, levelled up for a length 
of 620ft. ahead of the foundation course. In the work-yard, blocks 
containing 19,469 cubic yards of concrete and 32,193 cubic feet of 
ashlar were made. -The output of good stone from the quarries 
reached a total of 72,800 tons. 


In a review of the metal trade, the Torg. Prom. Gazeta 
observes that the importatiun of aluminium into Russia fell to 
7000 poods in the first half of this year, against 24,000 poods in 
the corresponding period of 1906. ‘The tendency on the part of 
platinum, according to advices from the Urals, says the same 
authority, is distinctly downward. The exportation of this metal, 
according to Customs returns, has fallen from the level of 156 poods 
in 1906—the first six months—to 90 poods in the first six months of 
this year. 

We hear that the remarkable performance of the 
steamer Lusitania has caused the American Navy Department to 
consider whether it would not be well to designate one or two naval 
engineer officers to make a round trip across the Atlantic on that 
vessel in the near future to gather information relating to the 
workirg of the turbine machinery that cannot be obtained in 
official reports. The navy is already fitting turbine engines in 
some of the scout ships, and has contracted to have them placed 
in two of the new torpedo boat destroyers about to be constructed. 


Tue Admiralty, having had under consideration the 
present position as regards diving in the Navy, have decided that 
the arrangements for instruction in this important subject shall be 
placed on a more definite basis. With this object, they have 
created the post of Inspector of Diving, who will have his head- 
quarters in the Excellent, and will have sole charge of the instruc- 
tional duties and of all questions that may arise in regard to diving, 
under the general directions of the captain of the Excellent. The 
intention is that the officer holding this appointment, while still 
borne for gunnery duties, shall be looked upon as the diving expert 
in the Navy, to whom all questions may be referred through the 
usual official channels. 

In a type of gas engine developed by the Allis- 
Chalmers Company, Milwaukee, Wis., for the power-houses of the 
Indiana Steel Company, at Gary, Ind., 44in. gas engine cylinders 
for 54in, stroke are being built. These are claimed to be the 
largest cylinder dimeters of any engines built in the United 
States. The engines are four-cycle, twin-tandem, direct-acting 
types designed to give 4000 horse-power on blast furnace gas 
and up to 5000 horse-power on richer gases. They are intended 
for direct connetion to alternating-current generaters. The crank 
0 are 20in. in diameter, the shaft 30in., and the fly-wheel 23ft. 

he fiy-wheel weighs approximately 90 tons, and the entire 
engine, roughly, 670 tons. 

A CONVERSION from steam to electric driving was made 
recently in the Droylsden cotton mills, at Fairfield, under the 
difficult necessity of keeping the mill in operation during the 
change. The mull is now driven by twenty-four motorsaggregating 
over 1000 horse-power, and is also electrically lighted. The engine- 
room of the generating plant formerly contained an old beam 
engine, erected in 183i, to drive the mill, and later converted 
into a pumping engine. In its place a 1000-kilowatt steam turbo- 
generator forms a striking contrast. The old engine weighed 
about 100 tons, and ran at 234 revolutions per minute, the new one 
weighs 20 tons, and runs at 1500 revolutions. The old engine 
oceupied 38,500 cubic feet, the new one only 24,000 cubic feet, or 
five-eighths as much. 


Tue Rodah Bridge at Caixo is practically finished as 
far as the structural work itself is concerned. This bridge is now 
undergoing the official tests, but it will not be publicly opened to 
traffic until the terminals of the structure are finally completed, 
together with the approaches at one end. This is a work that will 
probably take some time to accomplish. The tests are of a severe 
character, dead weights of sand and steel rails being piled up on 
each pier in succession, exerting a pressure of 1000 tons. Subse- 
quently live weights of steam rollers and tramcars loaded with 
sand and water carts filled with water are to be run on the bridge, 
with a total pressure of 460 tons on the main girders. The tests 
so far have been, so we gather, satisfactory in their results. No 
fault or strain has been revealed in the material. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. BRocKHAUS, Beilergasse 4, Vienna. 

CHINA.—KSLLY AND Waxsu, Limirep, Shanghai and Hong Kong. : 
eGYPT.—F. Diemer, Finck & Buyvvaunpur, Shepheard’s-buildings, Cairo. 
FRANOE.—Boyvaau & OnEvILuet, Rue de la Banque, Paris. 

Cuarstot & Cre., Rue Dauphine, 80, Paris 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

F, A. Brocxnaus, Leipsic; A. TwuiTmuyagr, Leipsic. 
INDIA.—A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
ITALY.—LOmSCHER AND Co., 807, Corso, Rome; Bocoa Frurus, Turin’ 

Uxrico Horpii, Milan. 

JAPAN.—Kgty anp Watsu, Tumirmp, Yokohama. 
Zz. P. Marvy AND Co., Tokyo and Yokohama. 
RUSSIA.—C. RickgR, 14, Nevsky Prospect, St. Petersburg. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 88 and 

85, Duane-street, New York; Susscription Nuws Oo., Chicago. 
g, AFRIJA.—Wa. Dawson & Sons, Lrmirep, 7, 8ea-st. (Box 489), Capetown. 

CunTraL News Acency, Limirsp, Joh burg, Capetown, 

Durban, &c., and at all their Bookstalls. 
J. O. Jora anv Co., Capetown, Port Blizabeth, Johannesburg, 
Bast London, Grahamstown. 
AUSTRALIA.—GorDon anp Gotou, Melbourne, Sydney, and Queen-street, 
Brisbane, de. 

MELVILLE AND MULLEN, Melbourne. 

TURNER AND HenpeRson, Hunt-street, Sydney. 

NEW ZEALAND.—Gorpon anv Gorton, Cuba-street Bxtension, Wellington, 
and Bedford-road, Christchurch. 

Upton anv Oo., Auckland; Ornate, J. W., Napier. 
CANADA.—MonTreat News Co., 886 and 888, St. James-street, Montreal 
Toronto News Oo., 42, Yonge-street, Toronto. 

UEYLON.—W1JAYARTNA AND Co., 
JAMAICA.—SoLLEs AnD Cock1Na, Kingston. 
STRAITS SETTLEMENTS.—Ka&LLy anv Watsu, Liurrup, Singapore. 
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SUBSCRIPTIONS. 


Tux Enornggr can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. .. £1 9%. Od. 


Crorn Rgapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 


Foreign Subscriptions will, until further notice, be received at the rates 
ven below. Foreign Subscribers pa: in advance at these rates 
will receive Taz EncingeR weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Taz ENGINEER, and 
accompanied by letter of advice to the Publisher. 


Tuick Papgr Coprss. 
Half-yearly .. .. £1 0s. 8d. 
TO. «ks ew oe OO SS 
e difference to cover extra postage). 


Tun Parer Coprms. 
Half-yearly.. .. £0 188. Od. 
Yearly . = . &1 16s, 02 


ADVERTISEMENTS. 


@@ The charge for advertisements of four lines and under is three 
shillings, for every twe lines afterwards one and sixpence ; odd 
lines are churged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Five o’clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 


TO CORRESPONDENTS. 


&@ In order to avoid trouble and confusion we find it necessary to inform 
corre lents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

sa All letters intended jor insertion in Taz Encinegn, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

tar We cannot wndertake to return drawings or manuscrepts; we must, 

fore, request correspondents to keep copies. 


REPLIES. 


WELDLEss —You can obtain what you require from Weldless Chains, 
Limited, Ga: tsherrie, Coatbridge. 

D. pg R. (Prockenhust).—We fear your suggestion is hardly practicable. 
Have you thought out the details of the apparatus required to magnetise 
effectively 209 or 30C yards of rails? 

J. H. (East Ham).—To give you the average weight of the locomotives in 
use on the railway you mention would entail iderable calculati 
We may say, however, that the weight in working order of the last 
locomotive on this line which we described was 63 tons 8 cwt. 

C. W. (New York).—The drawings were, we believe, passed by Sir 
Benjamin Baker, a week or two before his death. An apron is to be 
built in front of the dam for the full augmented height. It will be 
tied to the existing +tructure by ste 1 rods, but separated by a space 
which at the minimum wi be abut 8in. When the apron is complete 
it will be joinea to the dam by concrete and cement grout. 

Vis Ingrt1“.—There is no reason why the drum you d-scribe shou'd not 
be revolved at 500U revo'utiuns per minute if it is properly designe i 
and balanced for that speed. ‘The very greatest care would have to be 
used in balancing it, aud the blades would have to be at ached strongly 
enough to resis the centrifugal force. The highest speeds have b en 
obtained with Laval tur! ines, 50 horse-puwer, at 15,000 revulutiuns, 

but the drums do not weigh 14 cwt. 

Faiction (Radcliffe).—If you employ Darcy’s fermula and use the coeffi- 
cient 0-0106, sv as to allow for extra friction lhkely to occur with 
ordinary oir.y water and unclean pipes, you will find that the extra 
head to »Jlow f. r friction works out at 8-4ft. This, together with the 
4.ft. left. repres nts a total head of 56-4ft. The work to be done 
therefore is 58§,000ft.-Ib. per minute, which repres-nts 17-8 effective 
hi rse-powe1 at the ;}ump deliveries. In arranging for the engine you 
must of course, take into account the efficiencies both of it and of the 
pumps. 











MEETINGS NEXT WEEK. 





GEroLocists’ Association.—This evening, Friday, November Ist, at 
8 p.m., in the Library of University College, Gower-street, W.C. Con- 
versazione. 

LiveERPOOL ENGINEERING Socrety.—Wednesday, November 6th, at 
8 p.m. Opening meeting. Opening address by the President-Elect, Mr. 
Thomas Duncanson, M. Inst. C.E. 

Tae InstiTuTIon or Crvi ENGIngERS.—Tuesday, November 5th, at 
8pm., at Great George-street, Westminster, 8.W. Ordinary meeting. 
Address by Sir William Matthews, K.C.M.G., the President. 

Society or ENGINEERS.—Monday, November 4th, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Ordinary meeting. Paper, 
‘‘ Bridle Ruads in the West Indies,” by Mr. Horatio U. Huggins, M.S E. 

RontcEN Socrety.—Thursday, November 7th, at 8'5 p.m., at 20» 
Hanover rquare. Ord nary general meet‘ng. The Presidential Address: 
“The Production of High frequency Oscillations,” with Demonstrations, 
by Mr. William Duddell, F.R.8. 

Tae INstTIruTION oF Civil ENGINEERS: ASSOCIATION OF YORKSHIRE 
StrupENnts.—Friday, November &th, at 7.30 p.m., in the Library, Phlo- 
sophical Hall, Leeds. Opening meeting President:al Address, “ archo- 
logical Engineermg,” by Mr. E. Kitson Clark, M. Inst. C.E. 

PuysicaL Society or Lonpon.—Friday, November 8th, at 8 p.m., in the 
Physics Laboratory of the Royal College of Science, Imperial Institute- 
road, South Ke sington. Discussion on Mr Campbell's paper on “‘ The 
Use of Variable Mutual Inc uctances.” Papers: ‘ A Graphic Method for 
Stream-lines and Equip-tential Surfaces,” by Mr. L. F. Richardson. 
**On the Lateral Vib:ations of Burs Supported at Two Points with One 
End Overhanging,” by Dr. J. Morrow. 





edition ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 


Letters relating to Advertisements and the Publishing 
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Power Estimating for Turbine Steamers. 


Tue fact that the marine turbine cannot be 
“indicated ”’ in the ordinary sense, and that nearly 
three-quarters of a million turbine ‘ equivalent 
horse-power” have been, and are being, built for 
merchant vessels alone, makes us ask what is going 
to become of the Admiralty coefficient? It is 
unlikely to die out for many years, but for long 
enough it has been notoriously untrustworthy, 
especially for fast vessels, and now that “ indicated ” 
horse-power bids fair to become a thing of the past 
for every steamer of 19 knots and upwards, its use 
may become Jess frequent, and will certainly entail 
more caution than ever. Or will it gradually com- 
mence a fresh spell of useful existence in a more 
modern form ? 

There is one great feature about the adoption of 
marine turbines, whicb is that they have made 
naval architects and marine engineers think on new 
lines. Empirical methods of design, and a discreet 
copying of the last similar job, sufficed for the vast 
majority of work done for the mercantile marine 
when the comparatively slow running engine and 
propeller were adopted. In their case the margins 
were large in all directions; the propeller was— 
generally—nowhere near its breaking-down point, 
the link motion enabled a greater mean pressure to 
be used if the required power was more than the 
estimate, analyses of component losses were almost 
invariably ignored, and, with one or two exceptions, 
shipbuilders were content to trust the indicator, 
and base everything thereon. Consequently vital 
variables remained undisturbed for want of in- 
vestigation that the turbine has since enforced, 
and lest anyone should be unduly assisted by 


with indicated horse-power and speed should also 
extend to the stokehold, and that the coal consump- 
tion should be measured while the water evaporated 
—and hence boiler efficiency as well—should be left 
undetermined. Consequently there arose a term— 
pounds of coal per indicated horse-power hour—that, 
while based on good experience with innumerable ves- 
sels, was absolutely useless for scientific comparison 
of results. For the moment we are not so much con- 
cerned with the boiler end of estimating as with 
the term indicated horse-power. For up-to-date 
fast steamers it is as useless as nominal horse- 
power, as Kirk’s analysis or Rankin’s augmented 
surface method—excellent as they may have been 
in their day. Times change, and what we have to 
face now is the problem of foretelling the effective 
thrust needed to propel a hull of given dimen- 
sions at a given speed. The term that marine 
engineers will not only have to get into the 
way of using, but also of estimating, will be 
effective horse-power, and mot indicated horse- 
power. Now, the horse-power actually required to 
propel a given hull has to overcome the (1) fric- 
tional resistance of the hull; (2) the wave making 
resistance ; (3) the eddy resistance. The first of 
these can be calculated with considerable accuracy, 
though it is customary, by taking a higher value for 
the coefficient of friction than that originally found 
by Froude, to include eddy resistance with it, owing 
to the impossibility of separately determining 
the resistance due to this cause. Wave-making 
resistance is hard to determine without a tank, 
though some empirical coefficients do exist that 
give a close approximation for certain types of 
vessel, and careful analytical estimates from similar 
ships help us to determine the per-centage of the 
total that it represents. In the case of tanks, when 
the resistance of the naked model has been de- 
termined, the effective horse-powor is first calcu- 
lated and the probable indicated horse-power 
arrived at by means of propulsive coefficients 
made up as follows :—About 5 per cent. is added 
to the E.H.P. of the naked hull for resist- 
ance due to appendages—rudder, bossing, shaft 
brackets, &c.—and the figure thus found is multi- 


plied by about a for engine efficiency, and about 


1 
*65 
small corrective for hull efficiency—that is, for the 
difference between wake gain and thrust augmenta- 
tion due to the action of the screw. The net result 


is that the ratio of BHP. i, about 50 per cent., but 


a! A 

varies very considerably. For most vessels the 
value is between 48 per cent. and 56 per cent. at 
full speed, but instances of greater and lesser values 
could easily be quoted. It is an interesting question 
as to how accurate tank horse-power is. Models 
of the same ship tried in different tanks give 
amazingly variable results, but with care and ex- 
perience the resistance can be determined very 
closely. 

Consider for the moment the analysis of power 
from the engine end. The indicated horse-power 
as given by the indicator is considerably in excess 
of that delivered to the propeller boss on account of 
friction in the moving parts. Until the genesis of 
the torsion-meter about four years ago it was very 
difficult to say what this loss was, as the testing of 
large marine engines against a brake was prohibi- 
tively costly. It was generally assumed — largely 
on the basis of trials of land engines against brakes 
or generators—to vary from 10 to 16 per cent., and 
it came as a considerable surprise to many when 
the Vulcan Company proved the mechanical effici- 
ciency of the main engines of the Kaiser Wilhelm IT. 
to be as high as 94 per cent. in service. LEven 
assuming the accuracy of tank trials, it was there- 
fore impossible to determine propeller efficiency 
correctly owing to the uncertainty as to the power 
actually delivered to the screw. Now that this can 
be done with comparative accuracy, it is so far only 
attempted on turbine steamers, and we find our- 
selves in the position of gradually commencing to 
accumulate isdlated facts on the subject, but 
without any means of comparing them with 
reciprocating practice, as torsion meters are 
very rarely applied to piston ,engines. When, 
therefore, it becomes necessary to estimate 
the power required for a turbine steamer, and con- 
sequently revolutions of shafts, weight of turbines, 
&c., there is no guide established yet by past 
practice enabling us to decide exactly what brake 
horse-power is required. If a tank is available, or 
rather if a store of tank data is at hand to estimate 
from, the matter is simplified at once. If not, the 
procedure is guesswork. An Admiralty coefficient 
for indicated horse-power is taken as if piston 
engines were to be used, and an equally approxi- 


for propeller efficiency, aud by a very 





the work of his predecessors, providence seems to 
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arrive at the E.H.P. Consequently we find some 
cases of large margins, and others cut very fine 
indeed. 

With the improvement in steamship performance 
the value of the coefficient should be rising in ships 
of all types ; but as far as Channel steamers are con- 
cerned, there is now no indicated horse-power, and 
hence no trustworthy coefficient. The solution 
seems to be to substitute E.H.P. for I.H.P. 
wherever it can be done. It applies equally 
to both types of engine, and obviates the 
inclusion of undetermined losses in important 
estimates. The known propulsive efficiencies can 
be used, but the absolute values will change. 
Instead of taking, say, 240 as a suitable Channel 
steamer coefficient whose propulsive efficiency is 
known to be 54 per cent., our value in future will 
be 444. Unless some step like this is taken, and a 
new series of values compiled for a most useful 
formula, we are afraid that for all fast steamers its 
use and value for power estimating will rapidly wane. 
The same arguments apply equally well to pro- 
portions of boilers, to fuel consumption or relative 
weights; but at the present time we are in a 
transitory state on this question, and it is by no 
means easy to change over from the old-established 
symbols. 


The Royal Commission on Coast Erosion, 


Tuer first volume of the evidence taken by the 
Royal Commission on Coast Erosion and Reclama- 
tion of Tidal Lands has just been issued in the 
form of a Blue-book containing over one thousand 
pages. The Commission was appointed in 1906, 
under the chairmanship of the Hon. Ivor C. Guest, 
and included representatives of all interests 
involved, besides several professional members, 
whose knowledge and experience are calculated to 
lend considerable weight to the report of the Com- 
mission when it is issued. The law is represented 
by Mr. W. P. Beale, K.C., and Mr. R. B. Nicholson, 
the town clerk of Lowestoft, one of the seaside 
boroughs most interested in the question of fore- 
shore protection. Sir William Matthews, K.C.M.G., 
is the only engineer serving on the Commission, 
and Commander G. C. Frederick, R.N., the pro- 
fessional officer of the Board of Trade, who advises 
that department on matters concerning foreshores 
and navigational interests, is also a member. Dr. 
T. J. Jehu represents geology, and Mr. H. Rider 
Haggard is one of the representatives of the agri- 
cultural interest. Among themembers of Parliament 
whose names figure in the Commission is that of 
Mr. A. S. Wilson, the member for the Holderness 
Division of Yorkshire. It is expected that the final 
report of the Commission will not be issued until 
next year, and the interim report accompanying the 
volume now issued is merely a covering letter pre- 
senting the evidence taken up to April of this year. 
The Commission held their first sitting to take 
evidence on July 24th, 1906, and between that date 
and April, 1907, twenty-three days were devoted to 
public sittings and fifty-eight witnesses were 
examined. During the summer vacation of the 
present year Sub-committees of the Commission 
visited many localities on the coasts of England 
aud Ireland where erosion is taking place or where 
reclamation works are, or have been, in progress. 

The evidence received so far may be divided 
roughly into four ciasses. First came the official 
witnesses representing Government departments; 
then the testimony of numerous geologists who 
have made a special study of the physical changes 
in the coast line and their causes was taken; and 
after them engineers who may be regarded as 
specialists in foreshore protection and reclamation, 
and a number of town surveyors representing sea- 
side authorities were heard. Finally, the evidence 
of several non-professional gentlemen representing 
local and other interests was taken. A cursory 
glance through the huge mass of evidence and the 
appendices at once shows that the labours of the 
Commission, so far, have resulted in the accumula- 
tion of a valuable collection of data and information 
which will be of great assistance to engineers and 
others whose duties or interests lead them seriously 
to consider the difficult problems of erosion 
and reclamation. On the other hand, there is a 
lamentable lack of unanimity about the opinions 
expressed by the majority of the witnesses, 
especially those of a professional or technical 
character. Geologists differ with geologists, and 
engineers with their professional brethren. Then, 
again, the geologists cannot see eye to eye with the 
engineers. In fact, the old proverb, “ In the multi- 


tude of councillors there is wisdom,” although no 
doubt true in the abstract, seems hardly applicable 
to the present case, and we fear that the members 
of the Commission may experience some diffi- 
culty in reconciling conflicting opinions when 


important ints, happily, conclusive evidence 
is aaa Sli laa described in 
detail the erosion on various parts of the coast 
line, and gave figures detailing the amount of loss 
over certain periods of time. Although there is 
naturally some divergence in the data furnished by 
different witnesses, the facts and figures presented 
afford the means of forming a fair approximation to 
the amount of loss in many instances. But when 
these witnesses, or at any rate most of them, begin 
to generalise and to offer opinions as to the total 
loss or gain on the coast line as a whole, there is a 
decided lack of authentic information. Most people 
who have considered the subject at all seem to hold 
the view that an enormous loss of land is takin 

place annually over the coast line as a whole, an 

that this loss far exceeds the gain by reclamation 
and natural accretion in certain localities. In the 
last of a series of articles on ‘Coast Erosion and 
Reclamation,” which we published on June 22nd, 
1906, we gave tables setting forth the estimated 
total loss and gain of land on the coast of England 
and Wales in the last thousand years. This table 
showed that the net gain of land in this period was 
about 753 square miles. Of course, the figures we 
gave form an approximation only, and are based, in 
part, on insufficient data. A very large proportion 
of the gain is due to artificial reclamation, and 
without such reclamation there is no doubt that the 
natural accretion in places would have been quite 
insuflicient to compensate the great loss on certain 
parts of the coast line. The general evidence, 
much of which is of an irresponsible nature, 
given before the Commission on the question 
of net loss or gain in recent years, must un- 
doubtedly be passed over in favour of the remarkable 
testimony of Colonel R. C. Hellard, C.B., the Direc- 
tor-General of the Ordnance Survey. The Survey 
Department prepared for the purpose of the inquiry 
a series of Ordnance maps showing the coast line as 
now existing, and as it was at various dates since 
the early years of the last century. The average of 
the intervals between the earlier authentic surveys 
and the latest is about twenty-five years. The areas 
of gain and loss have been calculated, and are tabu- 
lated in an appendix to the evidence. In the case 
of England and Wales it appears that during an 
average of about twenty-five years a total area of 
4692 acres of dry land—that is, land above high- 
water mark—has been lost to the sea. On the 
other hand, no less than 35,444 acres of dry land 
have been gained from the sea and from fore- 
shore, leaving a balance in favour of the gains of 
30,752 acres. Taking the coast line by counties, 
Colonel Hellard finds that only three counties 
have suffered a net loss during the periods repre- 
sented in the tables. These counties are Suffolk, 
Kent, and Cheshire, and the total net loss in the 
three is 419 acres. All other counties show a net 
yain. Turning to the areas of foreshore—that is, 
the surface between the lines of high and low-water 
—there appears to be a curious anomaly in the 
figures when compared with those referring to the 
loss and gain of dry land. The total decrease in 
the foreshore area during the average of twenty-five 
years, measured by the encroachment of the low- 
water line, is stated to be 44,629 acres, and the 
increase in the foreshore, due to the recession of 
the low-water line, 13,397 acres, a net total loss 
of 31,232 acres. Thus, while we have gained 
a large area of dry land, we have lost an 
almost equivalent tract of foreshore. A large 
proportion of the dry land gain has, no doubt, 
been brought about by reclamation of foreshore, so 
that the latter, taking it generally, would appear to 
have been eaten into on both sides ; attacked by the 
devouring sea in front,and appropriated by energetic 
reclaimers in rear. Thesituation is certainly curious, 
and is somewhat difficult to account for. We do 
not propose to refer to the reasons, such as they are, 
at the present moment, but we hope in future issues 
to review some of the more important evidence 
adduced on this and other matters of interest. The 
figures presented by Colonel Hellard for Scotland 
and Ireland are on a par with those given for 
England and Wales, but the totals in both cases 
are much smaller. Colonel Hellard is of opinion 
that no reliance can be placed on the acreage 
figures compiled for the census of 1871 and that 
of 1881. 


The limits of our space allow us to touch only on 
two other matters as to which there seems to be 
some consensus of opinion on the part of trustworthy 
witnesses. The first of these is the practical 
impossibility of protecting agricultural and other 
land of low value subject to crosion from the inroads 
of the sea at. a cost which will be commensurate 
with the value of the land saved. It is only in the 
case of land of considerable value, as in seaside 
towns and well-populated districts, that the heavy 
cost of protection is warranted by the benefit 





On certain 


they come to draft their report. 


derived. The other point is the effect of protection 


works of the nature of groynes on adjoinin 
stretches of coast unprotected and subject to 
erosion. The construction of groynes almost 
invariably results in increased erosion on the 
stretch of coast to leeward, due to the trapping of 
beach material by the groynes which would other. 
wise go to take the place of some part of the 
material washed away from the lee foreshore. In 
short, he who would protect his own property does 
so, to a partial extent, at the expense of some 
of his neighbours whose coast-line he starves. 
There is nothing very new in either of these 
statements, and they have long been accepted as 
truisms by competent authorities, but it is difficult 
to impress upon the minds of many of those who 
call for national protection of those parts of our 
coast-line which are gradually shrinking, the facts 
that universal protection is an impossibility, and 
that the remedy is generally of too costly a nature 
to be attempted. 


Pig Iron Production. 


Tue production of pig iron in the three principal 
countries during the present year indicates certain 
variations which are worthy of consideration, not 
only in themselves but also because the output of 
pig iron may be accepted as reflecting the course of 
the manufacture of steel in the same period. It is 
now a matter of history that the United Kingdom 
has long since been outstripped by the United 
States and Germany in the production of pig iron 
and steel, but gloomy forebodings regarding the 
future of the British industry, as expressed in some 
quarters both at home and abroad, are of more 
recent date. Yet there cannot be said to be any 
foundation for real apprehension concerning the 
future, judging from a comparison of the progress 
made in the three chief countries of production in 
recent times. The fighting speeches, if they may 
be termed so, of the chairmen of some of tho 
British iron and steel companies in the past few 
years are apparently in process of realisation by the 
acceptance of the challenge thrown down by foreign 
rivals. The principal foundation of foreign com- 
petition, particularly that from the Kuropean Con- 
tinent, is production on a large scale, so as to reduce 
the working cost per ton of iron and steei turned 
out. This system has been pursued with a con- 
siderable amount of success abroad, where it has 
been assumed that Great Britain Had reached the 
limit of her capacity, and would be unable to make 
any further progress. In considering the question 
foreign critics frequently overlook the relative size, 
population, and extent of the inland markets of the 
United States, Germany, and the United Kingdom ; 
but if due allowance is made for these natural 
advantages possessed by the former two countries, 
it will be found that the third position occupied by 
the United Kingdom is a very good third indeed, 
and also a progressive third at the present time. 

The current year promises to create a fresh record 
in the manufacture of pig iron and steel throughout 
the world. In the United States, which may bo 
taken into consideration first on account of the mag- 
nitude of the production in that country, the returns 
issued by the American Iron and Steel Association 
show an output of 13,478,000 tons of pig iron in 
round figures in the first half of the present year, as 
compared with 12,582,000 tons in the corresponding 
period of 1906. This represents an increase of 
896,000 tons, or 7 per cent., for the term of this 
year, and it contrasts with an augmentation of 12 
per cent. in the first half of 1906 as against the 
equivalent six months of 1905. The position of 
Germany, which ranks second from the quantita- 
tive point of view, is reflected in the statistics pub- 
lished by the Association of German Iron and Steel 
Producers. These figures indicate an output of 
6,356,000 tons of pig iron in the first half of 1907, 
as compared with 6,117,000 tons in the same period 
of 1906 and 5,098,000 tons in the same term of 
1905. It will be observed that the advance in the 
first six months of this year amounts to 239,000 
tons, or nearly 4 per cent., whilst the increase of 
1,019,000 tons in the first half of 1906 over the equi- 
valent period of 1905 was no less than 19 per cent. 
The production of pig iron in Great Britain, ac- 
cording to the returns collected by the British Iron 
Trade Association, reached 5,194,000 tons in the 
first half of 1907 as contrasted with 4,905,000 tons 
in the corresponding months of 1906 and 4,621,000 
tons in the same months of 1905. An augmenta- 
tion of 289,000 tons is evidenced by these figures 
for the first half of this year, as compared with an 
increase of 284,000 tons in the equivalent period of 
1906 over that of 1905, or an advance of nearly 
6 per cent., and of fully 6 per cent. in the same 
terms respectively. 

The ora of prosperity which has prevailed in the 
iron and steel trades during the past two years 
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in tho leading countries would undergo a consider- 
able development. This fact was set forth in these 
columns several months ago for the year 1906, and 
the figures given above for the first six months of 
1907 show a continuation of the upward movement, 
whilst a further expansion has taken place in the 
third quarter of the present year both in the United 
States and in Germany, and presumably also in 
the United Kingdom. As far, however, as concerns 
the international stabistics for the first six months 
of this year, an examination reveals one or two 
interesting facts in which the British output shows 
to considerable advantage. We find, for instance, 
that the American expansion of 12 per cent. in the 
first half of 1906 over that of 1905 was not main- 
tained in the equivalent period of 1907, but that the 
advance was 5 per cent. less. In a similar way, 
the progress of Germany, which amounted to 19 per 
cent. in the first half of 1906 as contrasted with the 
corresponding period of 1905, scarcely reached 
4 per cent. in the first six months of the present 
year. Thus the increase in the augmentation for 
the period of this year has been both quantitatively 
and relatively less for the United States and Ger- 
many. On the other hand, the extra tonnage of 
pig iron made in Great Britain in the first half of 
this year has been slightly greater than the advance 
which took place in the equivalent half of 1906, 
whilst at the same time the relative progress has 
continued practically unchanged at 6 per cent. 
This is an exceedingly gratifying result, which 
demonstrates that British pig iron producers are 
abie to rise to the occasion when necessary, and 
meet the requirements of the market. It would be 
both unwise and difficult to predict the future 
course of the iron and steel trade, having regard to 
the unfavourable news from the United States, and 
the less satisfactory information from Germany ; 
but having again started the upward movement in 
the production of pig iron, and thus been enabled 
to work on a more economical basis, British makers 
should endeavour to continue in the same path, with 
the knowledge that a larger output means a pro- 
portionate reduction in the cost of manufacture, 
and an additional weapon with which to meet 
foreign competition. If, then, the external demand 
for pig iron is on the decline it will be necessary to 
tind a substitute, and this should be sought in the 
exportation of steel manufactures in place of a 
large portion of the pig iron hitherto sent out of 
the country. 





Premiums or No Premiums. 


_ We have recently had the opportunity of reviv- 
ing once again with two exponents of opposite 
opinions the question of the training of apprentices. 
We shall mention no names ; suffice it to say that 
hoth men are of eminence in their profession, and 
that each had nothing but ill to say of the prac- 
tices of the other, and said it with a directness— 
even a warmth of language which left no doubt as 
to the firmness of his own convictions, and lent an 
additional attraction to a subject which is naturally 
of wholly inexhaustible interest. One man was the 
stout advocate of free education. In the works 
over which he has control a school of apprentices 
has been established, with a master whose sole duty 
is to keep watch and ward over, and direct the studies 
of the youngsters put under him. The youths are 
taken on sound recommendation only, and they are 
taught simultaneously the practical and the theore- 
tical foundation of mechanical engineering. For 
all this not a penny is charged ; the boys are bound 
apprentice by a simple form of contract, but they 
pay no premiums, and from the first hour of 
service they earn wages. The other man is enraged 
at the thought of this wholesale donation of valu- 
able education, and reviles his opponent for giving 
away what he sells at a profit. He also takes 
apprentices, but he makes them pay handsomely, 
and he asserts that the instruction he gives them, 
und the care with which he watches over their 
welfare, is well worth the few hundred pounds he 
accepts for their indentures. Moreover, he finds 
no difficulty in finding parents who are anxious to 
send their sons to him on these conditions. 

The two men whose views we have thus very 
briefly outlined are at the exactly opposite poles of 
thought. Neither can tolerate the practice of the 
other. In this both are wrong, and for the same 
reason. The no-premium man is a leveller; he 
wishes to see no distinction in classes; all are to 
have perfectly equal chances and perfectly equal 
treatment, and since all cannot afford to pay two 
or three hundred pounds for their education, none 
shall be allowed to pay it; there must be no 
distinction between those that can and those that 
cannot pay. This idea is similar in kind to the 
Labour candidates scheme of a five shillings a-week 
pension for all—pauper and millionaire alike, The 





premium man holds a different view. The men 
he trains can afford, are even anxious to pay 
him for teaching them. Why then should he 
not accept their money? The contract is a per- 
fectly fair one. He offers for a certain fee to give 
them the practical education becoming a mechanical 
engineer; they recognise the training as being 
worth the sum they pay for it, and they pay 
willingly. He is, we know, absolutely honest. 
He says he wants their money, but he does sell 
them something that both he and they deem worth 
the sum paid for it. It is true they might go to 
the works of the no-pay man and get the same 
training for nothing, but they elect to do otherwise. 
The reason is not far to seek, and in it will be found 
the justification of both systems. At the risk of 
offending some tender susceptibilities, we say that 
this justification will be rs in quite irrepressible 
class distinctions. It does not require long con- 
sideration to see that the result of a no-pay system 
is to keep out of the works the youth who could 
pay. It is natural—and it is the practice—for the 
sons of the servants of the company to have the 
first opportunity of Alling vacancies in the roll of 
apprentices. The bulk of the lads are the sons of 
workmen, and although the rich man’s son might be 
willing enough to work on the same terms, he rarely or 
never finds the opening. This is the weak spot in the 
no-pay system. It makes no provision at all for 
the practical training of young men drawn from a 
station in life more afiluent than that of artisans. 
Now, it must be conceded that such men have as 
much right to learn the trade of mechanical 
engineering as their poorer brethren, and on this 
point there is much to be said in favour of premium 
apprenticeship. [t would be as unfair if the son of 
the well-to do man were to be barred from practical 
training on account of his money as that the son of 
the poor man should be debarred by his lack of it. 
Both systems are required—both exist simul- 
taneously in hundreds of works—and it shows a 
failure to grasp two sides of a question when each 
party to the dispute condemns the views of the 
other. Our leveller may wish to see only one class 
of railway compartment, but the general sense of 
the country is that at least two classes are required, 
and, in the same way, it seems to us that at least 
two classes of education for mechanical engineers 
are needed. The man who can pay must be pro- 
vided for, as well as the man who cannot, and if the 
former prefers to associate with fellows who have 
similar interests with himself, and can also pay, no 
derogation should attach to him for so doing, or to 
the employers who give him the opportunity of 
doing so. On the other hand, it is generally 
accepted that the training of the no-pay class— 
trade-lads, as they are very conveniently called in 
the Government factories—must be improved, and 
the highest praise is due to every firm that watches 
over their education and gives them opportunities 
which were unknown in days gone by. 

Upon this point we have recently instituted an 
inquiry which, so far, we must confess has proved 
disappointing. It has been so frequently asserted 
at scientific meetings that the works and schools 
were operating in harmony, and that the training of 
apprentices was being put in better order, that one 
had come to think that, at any rate, a good beginning 
had been made; but whilst it is true that thre are 
here and there some signs of an attempt to improve 
existing conditions, there is nothing approaching a 
general movement in that direction, and one is reluc- 
tantly thrown back on the conviction that the apparent 
large number of instances is like the march of a stage 
army, where each soldier appears again and again. 
We are still pursuing our inquiries, and as our in- 
vestigations spread into other districts we may find 
more hopeful signs of advance; but, so far, as we 
have said, the results have been both surprising and 
disappointing. 


The Engineers of Manchester. 


In his inaugural address to the Manchester 
Association of Engineers last Saturday, Mr. Joseph 
Adamson, the president, expressed himself pessi- 
mistically concerning the inventiveness of members 
of the engineering profession in the Manchester 
district. He stated that Manchester to-day is not 
as important a centre of progressive engineering as 
it was fifty years ago when Roberts, Sharp, Fair- 
bairn, Beyer and Whitworth were all leaders of 
engineering firms in that locality. He asked. why 
this was so, and argued that it could not be a 
matter of finance, for there was a much larger 
amount of money invested in the trade than 
formerly. 
Manchester engineers, instead of devoting proper 
attention to new fields, had been directing all their 
energies to the reduction of cost of accepted articles, 
and what was originally engineering had, in his 
opinion, deteriorated into “ mere manufacturing.” 


He saw also with regret that the|& 





We cannot fall in with Mr. Adamson’s pessimistic 
views on the Manchester engineers, nor are we able 
to agree with his argument concerning finance. 
The native talent still remains, although still more 
widely diffused than formerly, but the conditions 
under which it is employed are immensely different. 
With the growth of limited liability companies and 
frequent over-capitalisation, the heads of large 
engineering firms require above all to be first-class 
business men who have to appease the longings of 
boards of directors for dividends. Individual 
research does not meet with encouragement ; 
experiments are frequently costly, not always 
encouraging, and, if they meet with a measure of 
success, involve expense to put into practice, which 
directors are generally slow to sanction. Never- 
theless we w ild recommend Mr. Adamson to take 
a walk round his works and compare the machine 
tools which are now being used with those which 
he used when an apprentice, or to pay a visit to a 
modern cotton spinning mill, or again to compare the 
railway locomotive with its prototype of fifty years 
back, and we venture to think that in these 
branches of engineering, all of which are largely 
typical of Lancashire enterprise, he will be bound 
to admit that Manchester engineers are fairly 
abreast of the times. 








INTERNATIONAL EXHIBITIONS. 


Tux report of the Departmental Committee appointed 
by the Board of Trade to inquire concerning the par- 
ticipation of Great Britain in International Exhibitions 
has recently been issued in the form of a White Paper. 
The Committee was appointed in October, 1906, under 
the chairmanship of Sir Alfred Bateman, K.C.M.G. The 
terms of reference to the Committee were :—“ To inquire 
and report as to the natvre and extent of the benefit 
accruing to British Arts, Industries, and Trade, from the 
participation of this country in great International 
Exhibitions ; whether the results have been such as to 
warrant his Majesty’s Government in giving financial 
support to similar Exhibitions in the future; and if so, 
what steps, if any, are desirable in order to secure the 
maximum advantage from any public money expended 
on this object.” The Committee examined a number of 
witnesses and obtained written statements in reply to 
certain specific questions addressed to representative 
manufacturing and industrial firms, Chambers of Com- 
merce, and to British representatives abroad. The 
Committee remark that, generally speaking, International 
Exhibitions are not universally regarded with favour by 
manufacturers in this country ; there has been a growing 
reluctance on the part of many manufacturers to exhibit 
at recent exhibitions, due to the fact that the novelty of 
such undertakings has to a large extent worn off. Other 
means of advertisement have improved since the date of 
the great Exhibition of 1851, and the unbusinesslike and 
undignified manner in which exhibits are apt to be 
mixed up with popular amusement and paltry dealers in 
cheap ornaments has had the effect of diminishing the 
value of exhibitions as a means of obtaining extension of 
trade. 

The indiscriminate and lavish bestowal of awards at 
exhibitions has also had the effect of diminishing the 
value of such distinctions. Other arguments against 
exhibitions brought before the Committee by manufactur- 
ing witnesses include the great trouble and expense 
involved by so doing, and the fact that large sums of 
capital are often locked up in unsaleable exhibits. The 
danger of exhibits being copied by foreign competitors is 
also mentioned as another difficulty. 

The unwillingness of the majority of manufacturers in 
almost every branch of the textile industries to take part 
in exhibitions is particularly marked, and the special 
reasons for this condition are dealt with fully in the 
report. 

It has been very difficult to obtain evidence as to the 
actual sales effected through exhibitions and the increase 
in trade resulting therefrom. The benefits appear to be 
more marked in the case of the machinery and engineer- — 
ing trades, and the necessity of employing capable agents 
as representatives of manufacturing firms is strongly 
insisted upon by the members of the Committee. Far 
greater attention appears to have been paid to this 
matter in the past by foreign than by British exhibitors. 

Turning to the question of the indirect advantage of 
exhibitions, as opposed to that of direct pecuniary gair 
resulting from increased orders, the Committee find that 
the evidence as a whole is strongly in favour of the con- 
tinued participation of this country in all really important 
exhibitions. 

Summarising the conclusions of the Committee as to 
the effect of exhibitions on British trade, the report 
states :—“ If we regard exhibitions solely as a means of 
directly increasing the trade of individuals, there are 
serious objections to the expenditure on this object of 
large sums of money from public funds. . . . . On 
the other hand, it has been shown that there are several 
considerations other than that of the direct pecuniary 
gain to individuals which have to be taken into account 
before it is possible to decide how far the official partici- 
pation of this country has been justified by the results 
obtained. These considerations, which involve the 
encral benefit of the country as a whole, point to the 
conclusion that the expenditure of public money on 
exhibitions has not been without warrant, and that it 
cannot be discontinued. . . . There seems little 
doubt as to the part which is likely to be. played in all 
future exhibitions by the principal commercial com- 
petitors of this country. At all recent exhibitions the 
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arts and industries will remain a national necessity.” 
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effort, and no Government department has been perma- 
nently responsible for exhibition work. Royal Commis- 
sions or special Committees have usually been appointed 
to deal with particular exhibitions, but considerable delay 
has often taken place in appointing such authorities, and 
there has been no continuity either between one Com- 
mission and another or in the appointment of executive 
officers. Great Britain has undoubtedly been inadequately 
represented at past exhibitions, and insufficient attention 
has been paid by Royal Commissions to securing exhibits 
from the best and most representative firms. Collective 
exhibits of representative goods in particular branches of 
industry, contributed by a number of firms, are most 
desirable, but, except in the case of the St. Louis Exhibi- 


displays made by France, Germany, and other foreign 
countries have been of increasing importance, and so long 
as this policy is continued the representation of British 


In the past there has been a lamentable lack of definite 
policy with regard to exhibitions; participation on the part 
of this country has been mainly dependent on voluntary 


Commerce and other trade organisations. The Committee | 
recommend that the permanent official should be attached | 
tothe Board of Trade, but that the officer in question 
should be primarily responsible for the proper manage- | 


— 

We are enabled to give drawings of this engine in oy, 
two-page Supplement and other engravings on page 449, ang 
| in Figs. 1, 2, and 3. It will be seen that the winding drums 
| are arranged tandem fashion. The reason for this wag to 
avoid excessive angling of the rope. Not more than two 


ment of any exhibition, and that his standing should | layers of rope were allowed for the complete wind, and this 


therefore be such as to eliminate any danger of his being | necessitated a width of drum of 7ft. 
The formation | 


placed in an unduly subordinate position. 


Scale of Feet. 








Fig. 1i—-TANDEM DRUM WINDING ENGINE 


of a permanent sub-committee of the Advisory Committee 
to the Board of Trade on Commercial Intelligence is 
suggested to deal with exhibition work and to consult 
with the permanent official. 

The appointment of Royal Commissions to deal with 
important exhibitions is recommended as desirable, but 
these bodies in the future should be smaller than has been 
usual in the past, and should contain a larger proportion 
of commercial men. The permanent official should—in 
the opinion of the Committee—be the expert executive 
officer of such Commissions, and act as secretary and 
Commissioner-General. 

It is interesting to note that the total expenditure from 
public funds in respect of International Exhibitions 
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Fig. 2—VALVE GEAR 


tion, this system has never been tried on an extensive 
scale in this country. 

The Committee make several recommendations with 
the view to the constitution of an improved machinery 
which in the future will secure, first, a more prompt con- 
sideration of invitations to participate in exhibitions ; 
and, secondly, a more effective representation of this 
country at any exhibition in which his Majesty’s Govern- 
ment may decide to take part. To obtain these objects 
it is essential that, before everything else, the Govern- 
ment should provide in future for continuity of organisa- 
tion from exhibition to exhibition. The principal recom- 
inendation concerns the appointment of a permanent 
official whose duty it should be to collect full information 
respecting past exhibitions, and to evolve a proper system 
for application in the future. He would take an active 
part in the organisation and management of the British 
Section at any exhibition in which this country is offici- 
ally represented, and keep in touch with the principal 
manufacturers and traders, and also with Chambers of 





OF WINDING ENGINE 


abroad between 1853 and 1907 has amounted to £638,785. 
The largest individual expenditure—about £128,000— was 
in the case of the St. Louis Exhibition in 1904. 








WINDING ENGINE WITH TANDEM DRUMS 


A FINE direct-acting Corliss winding engine, with tandem 
drums, has recertly been constructed for a mine abroad by 
the Sandycroft Foundry Company, Limited, of Chester. The 
engine has to wind from a shaft inclined at 62 deg. 30 sec. 
with the horizontal. The depth is 5000ft. on the incline 
The maximum load is 21,600 lb.—say, 9°64 tons—made 
up as follows :— 


Weight ofoneskip.. .. .. «2 «1 «+ «2  3&00Ib. 
Weight of rock raised each trip.. .. .. .«. 5600 Ib, 
Weight of 5000ft. of Ijin. diameter rope.. .. 12,500Ib. 

21,600 Ib. 


The maximum speed of winding is 1500f{t. per minute, and 
the boiler pressure employed 120 1b. on the square inch, 





Had the two drums 
therefore, been arranged side by side the angle made by the 


Swain Sc 


ropes between them and? the ‘headgear ‘pulleys would have 
been too great. 

We understand that the engine is powerful enough to deal 
with the load, even if the loaded sxip be unbalanced, as is 
the case if only one skip be used. The cylinders are cach 
30in. diameter and 72in. stroke; the Hiners are separate, 
being forced into the cylinders and made tight at each 
end by means of copper wire caulking, the space between 
liner and body being used as a steam jacket. The Corliss 














Fig. 3-DEPTH INDICATOR 


valve chambers are formed in separate castings, and arc 
bolted to each end of the cylinder body. The cylinder covers 
are then bolted on to these valve chamber castings, and pro- 
vided with United States metallic packing, through which 
the piston-rods work. The valves are of the double-ported 
type, the valve spindles having T ends fitting into slots in 
the ends of the valves. They are made steam-tight by means 
of metallic packing. Valves are arranged to relieve any 
undue pressure due to presence of water, &c. The cylinders 
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TANDEM DRUM WINDING ENGINE 
THE SANDYCROF? FOUNDRY COMPANY, LIMITED, CHESTER, ENGINEERS 


(For description see page 448) 
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THE DRUMS SHOWING BRAKE AND CLUTCH 
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are coated with asbestos non-conducting material and lagged 
with planished sheet steel. j } 

The pistons are of cast iron, and are fitted with rings of 
the Lancaster type. The starting valve is of the single-beat 
balanced type, the balancing being done by a steam piston, 
and a pilot valve is provided for putting steam on to the 
balancing piston or for admitting a small supply of steam 
to the engines. 

The main frames are strong and heavy, and have girders 
of circular form. The main bearings are about 2 diameters 
long, having four part brasses lined with Babbitt metal. They 
have both vertical and horizontal adjustment. The brasses are 
arranged so as to be removable with the drum shaft in place. 
The piston-rods are of mild steel, and they are screwed into 
the crossheads and secured with lock nuts. The rods are 
prolonged through the back covers of the cylinders and pro- 
vided with cast iron slippers which work in cast iron slides. 
The crosshead pins and all the crank pins are lubricated 
through the centre by means of centrifugal oilers. The 
cranks, which are of the disc type, are shrunk on to the 
shafts and keyed. The balancing is brought about by means 
of separate pieces machined to fit into the discs. The drum 
shafts are of Siemens-Martin forged steel, and a 3in. hole is 
bored up the centre throughout the whole length. The 
drums are 12ft. in diameter and 7ft. wide. They have cast 
iron sides in halves, and are lagged with jin. steel plates with 
oak lagging on the top. Both drums run loose on the shaft, 
and are fitted with steam-operated band friction clutches of 
the Wellman-Seaver-Morgan pattern. 

The valve gear is of the Reynolds-Corliss type, combined 
with Allan’s straight link reversing motion, operated by steam 
gear controlled by an oil cataract cylinder. The gear is so 
arranged that the link always takes up a definite position rela- 
tive to the reversing lever on the driver’s platform. The 
valves themselves are worked in the usual way by means of 
excentrics, rocking arms, and wrist plates, the speed of the 
engine being controlled by means of a high-speed governor of 
the spring-loaded type, which operates on the trip gear and 
adjusts the power of the engine to suit the load. Spring 
dashpots are provided for rapidiy closing the valves when 
tripping takes place. 

Two depth indicators of the dial type, with dials 5ft. in 
diameter, are arranged in such a position that they are readily 
seen by the driver. They are each driven from one of the 
drums by means of roller chain gearing. The main brakes 
are of the post type, built up of mild steel joists lined with 
wood blocks, and having heavy cast iron ends. A brake of 
this type is arranged for each drum. They are worked by 
steam gear controlled by oil cataract cylinders The braking 
force consists of heavy steel weights, which, when not 
operating, are held off by the steam gear, and when required 
to work are released, or partly released, according to the 
amount of pressure required. ‘I'he operations are controlled 
by the driver from his platform. An overwinding gear is 
provided, with the object of making overwinding practically 
an impossibility. It operates the brakes, shuts off steam, and 
stops the engine if the speed be too great when nearing the 
end of a wind. It also does the same thing should the 
engine start to wind in the wrong direction. 

The driver’s platform is between the two cylinders, and is 
6ft. 6in. above the engine floor level. All the operating 
levers, including those for the starting valve, reversing gear, 
brakes, clutches, &c., are arranged cluse together and within 
easy reach of the driver. The overall sizes of the engine 
are :—Length, 63ft.; width, 28ft.; and its total weight is, we 
understand, over 200 tons. The various engravings which 
appear on pages 448 and 449 and in our Supplement, give an 
excellent idea of this fine engine. They speak for them- 
selves, and do not call for detailed description. 








DOCKYARD NOTES. 


Orpers have recently been placed by the German naval 
authorities that indicate not only a remarkable change in 
their extremely antagonistic views of recent years on the 
subject of marine turbines, but also a genuine desire for 
definite information as to the relative values of different 
types of turbine. Cruiser ‘‘F,’’ which is the first real 
continental reply to the British ‘‘ Inflexible”’ class, has just 
been definitely ordered from Messrs. Blohm and Voss, of 
Hamburg, who have recently completed a splendid new 
machine shop for the construction of marine turbines. This 
vessel is to be completed within two years from now, and 
will prove a valuable addition to the German navy. Her 
designed displacement is practically 20,000 tons, and her 
speed of 244 knots will require about 44,000 indicated horse- 
power, which will be provided by turbines of the Parsons 
type. Exceptional care is being taken to keep the details of 
construction confidential; the main dimensions, however, 
appear to be as follows:—Length on water line 560ft., beam 
85ft., draught 27ft. 





Two small cruisers of 4300 tons have also been ordered 
from the Vulkan yard at Stettin and from Messrs. Schichau, 
at Dantzig. The former will be fitted with a modified form 
of Curtis turbine supplied by the Allgemeine Elektrizitiits 
Gesellschaft, and the latter with turbines of the type intro- 
duced by Melms and Pfenniger. The latter turbine is a 
modified Parsons, embracing many features of the Westing- 
house combination system. The Krupp Germania works are 
also reported to have the order fora similar vessel which is to 
be fitted with Zoelly turbines. Thespeed in the case of these 
small cruisers is to be 25-5 knots. 


Tue orders for the new torpedo boat destroyers for the 
United States navy have been placed as follows:—Two will 
be built by Messrs. William Cramp and Sons, two by the 
Bath Ironworks, and one by the New York Shipbuilding Com- 
pany. They will be of 750 tons displacement and about 
284 knots speed. Neither Cramps nor the New York Ship- 
building Company have ever previously undertaken torpedo 
craft construction. 





One of the three new torpedo boat destroyers of 450 tons 
and 28 knots speed have been ordered by the French Marine 
from Messrs. Normand, the Forges et Chantiers de la Médi- 
terranée at Havre, and the Chantiers de St. Nazaire et 
Penhcét respectively. They will carry six 9-pounder quick- 
firing guns, and three 18in. torpedo tubes, and will be the first 
French destroyers to be fitted with oil fuel. 





THE recent ambitious naval programmes of Spain and 


Practically every shipbuilding firm of any importance in 
Europe tendered for the torpedo craft for the latter country. 





Tue Laird-built destroyer Cossack iscompleting her official 
trials on the Clyde. On her full speed trial she averaged 
33141 knots, and, like all of her class, was displacing con- 
siderably more than was originally intended. 


The recent overhaul of the cruiser Amethyst has beeu ex- 
tremely satisfactory as far as the turbines are concerned, the 
work involved being extremely small compared with that 
required by her sister ships fitted with piston engines. 





THE following officers have been selected for appointment 
to commands in the Home Fleet, when the respective 
vacancies occur :—Rear-Admiral John Donison to relieve 
Rear-Admiral Harry 8. F, Niblett, C.V.O., in command of the 
Devonport Division. Rear-Admiral the Honourable Stanley 
Cecil James Cclville, C.V.O., C B., to relieve Rear-Admiral 
Frank Finnis, C.V.O., in command of the Chatham Division. 
Rear-Admiral Arthur Murray Farquhar, C.V.O., to relieve 
Rear-Admiral Spencer H. M. Login, C.V.O., in command of 
the Portsmouth Division. 








THE WEST HAMPSTEAD COLLISION. 


On Saturday morning last, the 26th ult., a down train 
from Baker-street to Willesden-green was standing at West 
Hampstead station when it was run into by a train from 
Baker-street to Neasden at about 7.52. Three passengers 
were killed and eleven injured. A dense fog prevailed at the 
time. The signal-box in the rear of West Hampstead is 
Finchley-road, and that in advance is Kilburn. The train for 
Willesden-green arrived at West Hampstead in ordinary 
course. It was recorded by the signalman as having arrived 
at 7.46, and as leaving at 7.463. The man could not see the 
train leave the station owing to the dense fog, and it may be 
assumed that he put his starting signal to danger before the 
train had left. Because that signal remained at danger the 
Willesden train remained in the station. The next train 
that was due was that for Neasden, which, the signalman 
assuming that the Willesden train had left, was admitted 
into the station whilst the latter was still there, and'so the 
collision occurred. 

It must now be explained that this line, like the whole of 
the Metropolitan, is controlled by Spagnoletti’s ‘‘ lock-and- 
block ’’ signalling, whereby the out-door signals and the 
block telegraph instruments are interlocked and the train 
movements themselves control the block signals. The 
objects aimed at are that tbe signals cannot be lowered for a 
train to enter a section unless permission has been given on 
the block instruments by the signalman at the box in advance, 
also that the block signal intimating that a train has arrived 
cannot be sent unless the train has actually arrived. This 
latter result is generally obtained by means of a treadle fixed 
under one of the rails at a certain point in advance of the 
section controlled, which, being deflected by the wheels of 
the train, causes an electrical circuit to be completed, and so 
frees the block instrument and allows the block signal to be 
sent to the box in the rear intimating that the train has 
arrived. Such an intimation opens the way for a second 
train to be sent into the section. 

An electrical treadle is placed in the down line at West 
Hampstead a short distance on the station side of No. 3 home 
signal. This controls the signal No. 1 for leaving Finchley- 
road. As the Willesden train had passed over this treadle, 
the signal for leaving Finchley-road could be lowered for the 
Neasden train, and this was done. The next signal to be 
reached by that train was the home signal, No. 3, which 
should have been at danger, seeing that the Willesden train 
was in the station, and that it had not passed over the elec- 
trical treadle, No.6, which controls No.3 signal. There is no 
doubt, however, that No. 3 signal was ‘‘ off’? when the motor- 
man of the Neasden train sighted it, and that he was, there- 
fore, justified in entering the station, the fog preventing his 
seeing the Willesden train standing there. 

Why the signal could be lowered is not yet clear. The 
man said that the locking failed. Whilst this is possible, it 
is an unusual failure, and one that neither the telegraph 
engineer nor Major Pringle—who visited the scene the same 
afternoon—could discover. 

It should be borne in mind that the Metropolitan differs 
from its neighbour, the District, in that there are no auto- 
matic signals on the former. Had automatic signalling beea 
in use at West Hampstead, such as is found all over the 
District Railway, this collision could not have occurred, as 
track circuits would have kept the signals at danger against 
the Neasden train, and the automatic train control would 
have pulled it up had it attempted to have passed the home 
signal at danger, in case the arm could not be seen in the 
fog. It is true that automatic signalling costs a lot of 
money to install, but great economies can be effected thereby, 
besides greatly increasing the carrying capacity of the line. 
The subject has been under the consideration of the Metro- 
politan officers, and was mentioned by the chairman at the 
half-yearly meeting at the beginning of this year. No 
doubt this accident will hasten matters, especially as it is 
not the first such mishap, although it is the first fatal acci- 
dent since the line was opened. 











A NEW PIPE JOINT. 


On Wednesday last we were invited to visit the works of 
Messrs. Doulton and Co., at Lambeth, 8.E., for the purpose 
of viewing the formation of this firm’s new grouted composite 
joint for stoneware pipes. This joint has been put upon the 
market with the object of reducing*the amount of skill and 
care required on the part of the workmen, and also for 
ensuring a sound joint under the mos‘ adverse conditions. 

It is well knowa by sanitary engineers and others that in 
water-logged ground, where sound joints are essential for the 
purpose of excluding sub-soil water from the sewer, the con- 
ditions at the bottom of the trench are frequently such as to 
render it difficult for the joint to be made in the ordinary 
manner, and it is equally difficult to ascertain whether the 
joint when made is perfectly sound. Messrs. Doulton point 
out that, generally speaking, the joints employing cement 
grout which have previously been introduced have been 
alike, in that the grout has been poured into a closed cavity 
within the socket, this cavity having small area and 
insufficient provision for the escape of air and water. In 
consequence, the formation of a good ring of cement has 
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round a small channel inside the socket without choking ang 
without confining the air or water. A characteristic of 
cement grout is that, unless the proportions of cement ang 
water are correct, the particles of cement settle at the 
bottom. The firm point out that in consequence of this, if 9 
thin grout be poured into a closed annular cavity in the Pipe 
socket, the upper portion of the joint is weak and unsoung 
It may be argued that the remedy is found ‘in using a thick 
cement, but Messrs, Doulton claim that this is liable to choke 
the cavity. without filling it. 

This new joint, which is shown in the accompanying illys. 
trations, Figs. 1 and 2, combines two distinct joints—ap 
inner seal, formed by the contact of two bands of composition 
and an outer seal of Portland cement applied in the form of 
agrout. The inner seal consists of the firm’s self-adjusting 
joint, which is a development of the Stanford joint. The 


grout is received in an annularchamber formed of a bind of 
canvas, enclosi:g a space between the end of the socket of 
one pipe and a collar on the spigot of the adjoining pipe, 
This canvas band is fastened to th 


e pipes by means of binding 


CANVAS 








~ \ WIRE 


SELF-ADJUSTING “Titties 
JOINT ud 
x eae 





COLLAR 
CEMENT 
Fig. 1 


wires, the canvas and wires being leosely attached to the 
pipes before despatch. The spigot is fitted into the socket in 
the usual manner, and the free edge of the canvas band is 
secured behind the collar on the spigot by means of the 
binding wire. (Cement grout is then poured into the opening 
at the top of the canvas band shown in the figures. When 
the cavity is filled with cement it simply remains for it 
to set, when the joint is ready for use. It is obvious that 
since the cement is held in a canvas cavity any excess of 
water automatically filters away through the pores of the 
canvas. Inthe same manner the air is expelled through the 
canvas, and blowholes in the cement are avoided, thus ensur- 
ing a perfect ring of cement around each joint, and its 
presence is indicated on the outside of the canvas. Another 
advantage claimed is that the seating chamber is of ample 
sectional area, offering no hindrance to the passage of the 
grout. During our visit to Messrs. Doulton’s works several 
demonstrations in joint making were given. The demonstra- 
tions included the jointing of pipes immersed in water. The 
advantage of canvas for retaining cement under water until 
set is demonstrated in the well-known.method of sinking 
bags filled with concrete for the construction of retaining 
walls, &c. The adoption of this principle in this new joint 





Fig. 2 


has, we understand, been attended with considerable success 
in practice, and promises to obviate much of the trouble 
hitherto associated with the construction of pipe sewers in 
water-logged ground. We also witnessed a hydraulic pressure 
test on these joints, which proved quite satisfactory, in spite 
of the joints being subjected to an internal pressure of 25 1b. 
to the square inch, which is, of course, a greater pressure 
than any stoneware pipe would be subjected to in ordinary 
practice. 








H.M.S, Supers.—On Thursday, November 7th, there will be 
launched from the Elswick Shipyard of Sir W. G. Armstrong, 
Whitworth and Co., Limited, his Majesty’s first-class battleship 
Superb, the largest and heaviest vessel yet constructed at Elswick. 
She is of the Dreadnought type, though her dimensions and dis- 
sta are slightly larger than those of the Dreadnought. The 
Superb is a sister ship to the Bellerophon and Temeraire, recently 
launched from the dockyards at Portsmouth and Devonport respec 
tively. Her keel was laid on the 6th February last. and her 
launching weight will be about 9000 tons; thus it will be seen that 
her construction, measured by the weight worked in, has proceeded 
at the rate of 1000 tons per month. This rate of progress probably 
constitutes a record so far as the construction of vessels of this 
class by private firms is concerned. The launch will take place 
about three o'clock in the afternoon, and the ceremony of naming 
the vessel will be performed by the Lady Anne Lambton, sister of 
the Earl of Durham, 








Portugal have not as yet resulted in orders being placed. 


been contingent upon the grout flowing in one direction only 
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LARGE DONKEY BOILERS 


COCHRAN AND CO. (ANNAN), LIMITED, ANNAN, N.B., 


INGINEERS 

















A LARGE DONKEY BOILER PLANT. 


A LARGE boiler plant has just been completed by Cochran 
and Co., Limited, of Annan. The boilers, of which an illus- 
tration is given herewith, are of the firm’s patented M.I.P, 
type, and the arrangement shown in the illustration has been 
adopted so as to get the largest possible heating surface and 
grate area in the minimum of floor space. The total width 
occupied by the two boilers is only 9ft. 10in., and the total 
length 16ft. These boilers are to be put to work in a large 
cargo vessel, and will be placed on the main deck in a very 





limited space. The following are the leading dimensions of 
the boilers :— 


Wiameterofeach boiler .. .. .. .. .. .. Tit. 


Height of each boiler F 14ft. 6in. 

Grate arca of ea h bo ler ¥é 26-75 square feet 
Heating surface of each boiler 500» quare feet 
Working pressure .. .. . 100 1b. 


The combined heating surface of the two is, therefore, 
1000 square feet, and the total grate area 53-5 square feet. 








LETTERS TO THE EDITOR. 
(We do not hold rm responsible _ the opinions oy our 





THE SHREWSBURY ACCIDENT. 

Sik,—This is the third of a terribly fatal type of accident due 
to trains or engines jamping the curves at high speeds. It will 
never be humavly possible to ascertain what led to these high 
speeds at places where low speed is specifically required. But it is 
fairly well ascertained that at Salisbury the driver was flurried at 
starting, and nervous about being able to keep time on the run, 
which was his first with that train. Hence it is quite fair to infer 
that he lost his bearings, and was thinking only of keeping time ; 
at Grantham the cause is still more puzzling, as the train was due 
to stop, so the only inferences possible are, either both men on the 
footplate were engaged in attending to something that had gone 
wrong, gauge glasses or injectors, or were both asleep, and so 
overran their signals, Butit is clear that in this last accident 
at Shrewsbury the driver was not asleep, as he not only 
blew his whistle, but shut off steam, reversed his engine, 
and sanded the rails, also applying the vacuum brake. 
Whether the brake was defective, and did not act efficiently, 
may come out in the inquiry. At all events, it was applied by the 
driver, as testified to by the rear guard. The inference is 
undoubtedly that it was working inefficiently, as everyone who 
travels much by rail knows the effect of an emergency stop: so the 
rear guard need have had no doubt of its application without 
trying to put it on, had it been all right. As to the engine 
jumping the curve in all three cases, are the causes to be put down 
to ‘unexplained derailments,” or may some light be thrown on 
them by reference to an article under that heading which 
uppeared in your issue of November 3rd, 1905’ 

_ Why did the driver in this last terrible accident run past his 
‘ignals’ It is clear he was wide awake ; he was making up time ; 
he had a very heavy train behind him ; he was on a down grade, 
and had wet rails. Was his attention engaged, till too late, by 
attending to some slight failure on the footplate, and did his 
vacuum brake fail him at the critical time? There used to be 
probably is still—a rule in the ‘‘ Working Rule-book for English 
Railways,” approved by the Board of Trade, that an automatic 
brake is not solely to be relied on to stop a train entering a 
terminal station, but that speed is to be such that hand brakes 
will be sufficient for the purpose in the event of failure of the 
automatic brake. pAewunlt on is a terminal station to all intents 
and purposes; it has bay or dock platforms, and all trains are 
remarshalled or made up here, and it has notoriously the worst 
approaches on all sides of any station in England. It is clear 
speed was not under such control that hand brakes were of any 
use. The driver was evidently running it out to the ‘last inch,” 
ard his vacuum brake failed him, or the wheels skidded on the 
wet rails, 

_ Putting aside the Grantham accident, which is most mysterious, 
it appears clear that both Salisbury and Shrewsbury are due to the 

‘demon of speed.” The public are to blame, the speed mania has 


obsessed all, both on rail and road. Railway companies vie with 
each other for speed so as to attract the public to their trains. 
What does it matter if an extra quarter or half an hour was given 
on a run of 400 miles’? In times of pressure trains are often this 
much late, and nothing is said ; if the little extra time was given 
always, trains would keep better time, and there would be fewer 
risks, Where such sharp curves exist in, or entering, stations, 
special means should be taken to ensure trains entering them 
slowly. A special stop might be made—the old ticket platform 
outside important stations was a perfect safety arrangement of this 
nature—or an audible signal should be given in the case of over- 
running signals; in this case, had such a signal been given at 
Crewe Bank distant signal, the train certainly could have been 
pulled up sufficiently to prevent the derailment. It is the insane 
desire for speed that has led, and will continue to lead, to 
these and similar accidents. A driver or a guard has to think of 
keeping time, and it is cut very fine, else both at Salisbury or 
Grantham, and possibly at Shrewsbury, had the leading guard 
used his jadgment, and applied the brakes to steady the train, he 
would not only have saved it, but called the driver's attention to 
the risk he was running. But as soon as the travelling public 
make it clear that safety is more to them than speed, and that a 
quarter of an hour more between, say, London and Manchester, is 
of no account to them, then these accidents will cease. 
G. H. L. 


CAUSE OF THE CREEPING OF PERMANENT WAY RAILS OF 
RAILWAYS. 


Srr,—By those having charge of the maintenance of permanent 
way, the movement of the rails called ‘‘creeping” has frequently 
been spoken of with a view of ascertaining the direct cause of it. 
Nodoubt it is in great measure owing to the wooden keys shrink- 
ing in dry weather and thereby becoming loose and gradually 
drawing back, owing to the effect of vibration and insufficient 
attention to the work of hammering them up tight and inserting 
thin wood packing when necessary. But there is one feature in 
this creeping movement that is puzzling, namely, why does the 
rail next the 6ft. go more than the other rail ’ 

During twenty-seven years’ experience of railway permanent 
way maintenance I have, I may say, almost invariably found this 
difference in the creeping of the rails to be constantly going on. 
There must be a cause for it, but hitherto, so far as I know, no 
clear or quite satisfactory expl«nation of one has been given. 
According to the English custom trains run from left to right when 
passing anyone standing in the 6ft. and facing either of the two 
roads, and when walking along the road, in the direction the 
trains run, it is the rail on the right that creeps more than that on 
the left. If, as I believe is the case on some continental railways, 
the trains run in the reverse way, it would be the left-hand rail 
that would creep more than the right-hand rail. 

The question is, What is the cause’ A train going, say, forty 
miles an hour pushes before it a volume of air which probably 
flows all around it and presses equally on all parts of the engine, 
but as the engine of another train coming along the other road 
passes some of the air over the 6ft. is displaced, creating, more or 
less, a vacuum which allows the pressure of the air on the left- 
hand sides of the engines to force them towards the 6ft., thus 
making the wheel flanges impinge with greater force on the rails 
next the 6ft., causing them to move forward more than the rails on 
the left-hand side. Therefore, it appears that the engines of the 
trains passing each other have a tendency to twist towards the 6ft. 
space, 

7 merely submit this theory, thinking if you could find room in 
your valuable paper for this letter it might bring out some criticism 
from your correspondents, and so throw additional light upon the 
subjecs, J. DRAGE. 

Southampton, October 25th. 


EAST INDIAN RAILWAY CONTRACTS, 


Str,—We should like to call the attention of the authorities— 
and we voice the opinion of many firms—to the apparent uawisdom 
of not making the result of tenders public; indeed, we think it 
is unjust, and most certainly the system causes considerable 
suspicion. 

Tenderers have to pay for particulars, not as a returnable 
deposit, and often it is a considerable labour to get out estimates 
in the required method. 





We think, in common fairness to tenderers and to the public at 
large, all secrecy should be given up. 

We do hope this matter will be seriously considered by the 
responsible parties. 

October oth. FREQUENT TENDERERS. 


THE STRENGTH OF RINGS, 


Sir,—I should like to have your readers’ opinion as to the 
correct method to be adopted in calculating the breaking strength 
of a large wrought iron ring, as per sketch. I have looked for 
information in several of the standard engineering works, such as 


Trautwine, Rankine, Molesworth, Xc., but cannot find any 
reference. 
> B-< 
| 
D, 
Z 
? X tons 2 Xtons 
<----KKK PF --—— > 


A = diameter of inside of ring. 

B = diameter of iron forming the ring. 

C = modulus of elasticity of metal. 

D = ultimate breaking strength of a straight length of corres- 
ponding “‘B” diameter of wrought iron, as shown by a 
direct tensile test. 

X = required ultimate breaking strength of wrought iron ring, 
assuming the weld to be not inferior in strength to the 
origina! bar. 

October 29th. A. H.@. 





WIND PRESSURE. 


Sirn,—In your last impression appeared a note relating to 
increased wind pressure on large surfaces as compared with models. 
Could any reader give the rise in percentage of pressure— for 100 
syuare feet given as 18 per cent.—for, say, every increasing 50 
square feet, based, say, on experiments, with rises in area of from 
10 to 30 square feet, so that the increased percentage for an area 
of, say, 300 square feet could be calculated’ From such experi- 
ments a formula could no doubt be deduced. 

Further, does not this clash with the experiments on the Forth 
Bridge, which showed that for large surfaces there will, on certain 
small areas, be a high pressure—say, 50 1b. per square foot—but 
on the rest of the surface only a pressure of from 201b. to 30 Ib. 
per square foot ’ 


Melksham, 29th October. PUZZLED. 








A GERMAN TESTING-HOUSE. 


WE have received from the Secretary of Lloyd's 
Register of British and Foreign Shipping the following 
note :— 


The Chief Engineer Surveyor of Lloyd’s Register of Shippirg 
has reported to the Committee of that Institution the result of a 
visit he has recently paid to the Government testing establishment 
at Gross Lichterfelde, near Berlin, and to the Borsigwerke in 
Upper Silesia, and the observations contained in his report are 
of sufficient interest to call for public attention. 

The Government testing establishment, it appears, is on a very 
extensive scale, and is partly self-supporting and partly maintained 
by the State. Any German manufacturer or user of material can 
have systematic testing carried out for commercial purposes in an 
impartial manner at reasonable chargss, whilst inventors or manu- 
facturers who desire complete and careful research into new ideas 
or processes can, if there is a reasonable prospect of the investiga- 
tion leading to a development of industry, have the full assistance 
of the resources of the establishment, and the advantage of 
trained testers to help them. Further, many investigations are 
made by the staff for purely public use, and the results of these 
are periodically published. Asan example of the usefulness of the 
Institution, it may be stated that the cement industry, which has 
recently enormously developed in Germany, owes much of its suc 
cess to researches made in this establishment. 

We have nothing like this establishment in this country. The 
National Physical Laboratory at Teddington, useful though it is, 
cannot approach the German establishment in results, owing to its 
small size and its limited resources. There is no doubt that much 
of the expansion of certain German industries is due to the assist- 
ance given by this national institution. This establishment is 
equipped with a very powerful testing machine for making tensile 
or compre:sive tests up to 500 tons, and there are, in addition, a 
very large number of testing m:chines in constant use, each 
designed for some special purpose. Amongst them isa set of twenty 
similar machines, each being used for testing the effect of ‘‘ fatigue,” 
or oft-repeated stresses on different materials; in some of these 
machines as many as three separate samples are being simul- 
taneously tested. In most of them the tests are made at the 
normal temperature, but in others the test pieces are enclosed in 
asbestos-lined chambers electrically heated to definite tempera- 
tures to ascertain the effect of high temperatures upon the 
mechanical qualities of the materials under iavestigation. The 
speed at which the stresses are applied and released is controlled 
by electrical appliances. The machines are arranged in four 
groups of five each, and for each group an automatic record of the 
application of the stresses in each machine is made on a continuous 
roll of paper worked by electric mechanism. 

At the Borsigwerke two large chain-testing machines which the 
firm of A. Borsig have installed for chain testing purposes were 
inspected and tested. The largest machines used for the testing 
of chains in the United Kingdom only test up to 350 tons, whereas 
the largest of the German wachines is constructed to test up to 
550 tons. The machines at the Borsigwerke and most of those 
at the Government testing establishment have been made on a new 
principle. the loads being ascertained by means of what is called a 
‘measuring box ” instead of by levers and weights. 








AN air cannon scheme has been proposed by M. 
Demetrio Maggiora by which he says he can disperse the densest 
fog in twenty minutes and bring sunshine by scattering the clouds. 
It is, we understand, shortly to come up for consideration on the 

of the Public Control Committee cf the London County 
Council. It is anticipated that a resolution authorising an official 
experiment to be made at a cost of £7090 will be adopted. A plot 
of waste land at Barking has been selec ed as the probable site for 
the erection of the first cannon. Twenty or thirty explosions, 
costing 7d. each, M. Maggiora says, will be sufficient to demon- 
strate how the air ‘‘ projections,” or concussions, shooting over the 
metropolis will quickly clear the sk 
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H.M.S. GHURKA. 


THE torpedo boat destroyer Ghurka has recently been springs are supported in ball bearings, which allow them to 


completed by Messrs. Hawthorn, Leslie and Co , Limited, 


These springs also prevent the joint being opened in th 
event of a vacuum occurring in the pipe. Both ends of th 


accommodate themselves to the various movements. Th 


e | 
e 


of the steam in the piping is taken up by the counter bearing 
mounted on the upper elbow. The longitudinal variations 
| are taken up by the rotation of the bend around its axis, 
e | Two such joints coupled together and provided with bends 


of Hebburn-on-Tyne, and will shortly undergo her official upper part of the pipe must 2bviously be coupled by means | bolted to the lower flanges, and pointing in the opposite 


trials. The Ghurka, a view of which is shown above, is of bends of suitable shape, so that the expansion and contrac- 


255ft. in length by 25ft. Gin. in width, and 16ft. 6in. in depth 
amicships. She is fitted with turbine engines, built 
under Messrs. Parsons’ patent, arranged on three shafts and 
developing between 14,000 and 15,000 horse-power in the 
aggregate. There is one high-pressure turbine on the centre 
shaft exhausting into two low-pressure turbines on the wing 
shafts, the astern turbines being incorporated with the 
latter. Ahead of the low-pressure turbines on the wing 
shafts isa high-pressure and low-pressure cruising turbine, 
each turbine driving a shaft with one propeller. Steam is 
supplied by five water-tube boilers of the latest Yarrow type, 
working at a pressure of 220 lb. per square inch, and fired 
with oi fuel. The only coal carried on the vessel is that 
for heating and cooking purposes. The whole of the 
machinery, which is arranged for forced lubrication, is inter- 
changeable with the sister vessels, the contracts for the con- 
struction of which were placed by the Admiralty with 
J. I. Thornycroft and Co., Limited; J. S. White and 
Co., Limited; Cammell, Laird and Co., Limited; and 
Sir W. G. Armstrong, Whitworth and Co., Limited. The 
Ghurka is armed wich three 12-pounder quick-firing guns, 
two beu g placed on the forecastle and one aft, whilst she will 
also have two deck torpedo tubes. 

In preliminary trials the vessel attained the speed of over 
33 knots, and after certain minor modifications are carried 
out it is believed that this speed will be substantially in- 
creased. We understand that during the builders’ trials the 
vessel showed herself exceptionally free from vibration, and 
that her form is favourable for propulsion is evidenced by the 
smail amount of wave making, as seen in the engraving. 








EXPANSION JOINTS. 


SomME new ball-and-socket expansion joints have recently 
been put upon the market by the firm of O. N. Beck, 11, 
Queen Victoria-street, EC. They are illustrated in the 
accompanying engravings. The joint shown in Fig. 1 con- 











Fig. 1 














Fig. 2 


tion of the main ; team pipe turns the spherical ring on its 
seat. We are informed that the spherical surface of the 
nickel bronze ring is of such dimensions as to give an 
absolutely steam-tight joint. 


of accommodating any amount of expansion. This joint, 








Fig. 3 


The joint is said to be capable | 


directions, can conveniently be used on a straight length of 


pipe. 
The joint shown in Fig. 3 is a through-way ball-and-socket 
expansion joint. This joint consists of a cast steel pipe and 
a spherical counter bearing cast with the pipe. - On the 
lower end of this steel pipe there is a nickel bronze spherical 
ring which is ground into a seat in the lower half of the steel 

| housing. The axial steam pressure in the piping is taken up 
by the counter bearing, thereby releasing the joint surfaces, 
while the rotation of the pipe permits of variations in the 
| length of the steam main. One of the principal advantages 


| Claimed for these joints is that they are ngt packed. 








A MOUNTAIN WATER-POWER STATION. 


One of the latest of the many hydro-electric plants in the 
United States is that for furnishing electric current to the 
| city of Los Angeles. It is situated in the valley of the Kern 
| River, near the mouth of a canyon. About nine miles above 
| the power station are the headworks for diverting the water 
| from the river ; these consist of a large tunnel mouth fitted 
| with regulating gates operated by hydraulic cylinders. Below 
| this point is the main dam, built of concrete, in which great 
| rocks are embedded, while steel bars let into holes drilled in 
| the rock bottom anchor it in place. It is an overflow dam, 
| 205ft. long on top, 35ft. high, 6ft. wide on top, and 53ft. on 
| the bottom. The upstream face has a slight batter, while the 
lower face has a slope of 1 in 1, ending in a curve of 100ft. 
| radius. The hydraulic conduit from the headworks is nine 
| miles long, andisalmost entirely in tunne's lined with con- 
| crete. A few timber and concrete flumes are used to 
| cross ravines. The tunnels are 9ft. wide, 9ft. high at the 
| centre, and 7ft 6in. high at the sides. The gradient is 8ft. 
| per mile, and the water will be 6ft 6in. to 7ft.deep. This 
| conduit ends in a small forebay, as the steep slope of the 
mountain side prevented the provision of any large basin. 
| This is fitted with controlling gates and a waste weir. The 
| pressure main is a tunnel 1700ft. long, and atan angle of 
| 45 deg.; sections of steel pipe 7ft. 6in. diameter were lowered 
into this and riveted up, the space around the pipe being 
filled with concrete, and then grouted through holes in the 
pipe. At the lower end is a taper reducing the diameter to 
6ft. Jet or impulse water wheels are used, of 20,000 kilowatts 
output. The transmission line is 120 miles long, carrying 
current at 75 000 volts. 
There are four generators, each having its shaft extended 
at each side to carry a jet or impulse wheel. The 
‘wheels are 10ft. diameter, each having eighteen bronze 
buckets 28in. wide. They run at 250 revolutions, and each 
pair will deliver 10,750 horse-power to the generator shaft. 
A 28in. main is led to the wheels, and fitted with a nozzle 
and needle valve, delivering a solid jet of water 74in. diameter, 
with a velocity of 225ft. persecond at the nozzle. The size 
of jet can be regulated by the needle valve, but the power 
delivered to the wheel is varied automatically by deflecting 
the jet, this being under thecontrol of the Lombard governor. 
By thus deflecting the jet, instead of regulating its discharge 
| by adjusting the needle by means of the governor, it is possible 
to secure a constant velocity in the pressure pipe, as well as a 
constant discharge into the tail race, even when the plant is 
operating with heavy fluctuations of theload. The enormous 
| force of the jet is absorbed by a deflecting system ; it first 
| strikes a curved roof at the end of the chamber which diverts 
| is downward almost vertically upon a curved floor, which dis- 
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however, involves the use of fixed abutments, for, owing to | charges it into the tail race, the water thus forming an 
the steam pressing the joint surfaces together, a certain | S-curve. The wheels are guaranteed for an efficiency cf 
amount of resistance is offered to the movement of the joint. | 824 per cent. at the rated load, and to bave speed variati ns 
Another type of jont which is said to offer very little | not exceeding 1} per cent., 34 per cent., and 7? per cent. for 
resistance, and which is designed for use where the anchorage | sudden changes of Joad amounting to 25, 50, and 100 per cert. 
of fixed points in the pipe is impracticable, is shown in | Each exciter unit has an impulse wheel at one end, and a 
Fig. 2. Upon the shorter branch of a cast steel bend a | fly-wheel at the other end of the shaft. 
nickel bronze spherical ring is fixed which is ground into the EEE 
seat in the connecting nozzle or casing. The axial pressure = = — = 











sists of an elbow, on the upper widened branch of which a 
flanged nozzle is bolted, and in this latter a nickel bronze 
spherical ring is fitted which is ground in to form a steam- 
tight joint. The steam pipe is screwed into the nickel 
bronze ring and secured with set screws. It will be seen 
from the illustrations that the joint is kept tight by means 
of springs which act upon a collar attached to the steam pipe. 
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ON THE INDICATED POWER AND MECHANICAL 
EFFICIENCY OF THE GAS ENGINE." 


By Professor BERTRAM HOPKINSON, Member, of Cambridge 
University. 


(Coucluded from page 428), 


‘Yin following table gives the mechanical loss in this engine 
observed under different conditions. The lubrication is in each 
case normal, and the loss is the difference between the observed 
brake power and the indicated power. The engine was nearly 
fully loaded in every case, the proportion of idle cycles varying 
from 0-17 to 0-20. 

TABLE IV, 


Date. Jacket temperature. Lots (H.P.). 





joth August, 1906 


C) 


120-10y" F. (65°74 6-0 
dond August, 1906 184° F. (85° C.) 5-0 
nd ‘August, 1906 | 385 F. (85° C.) 4-9 
gist January, 1907 1 ov F, (20° C.) 7-1 
sist January, 167 oT 150-160" F. (65°-74° C.) 5-5 
gist January, 1907 | 203° F. (95° C.) 4-5 


The results show the effect of jacket temperature. The slight 
reduction in loss as between the Augu-t und January experiments 
isto be expected because the engine was run a good deal in the 
interval. ; 

The following is a summary of the various efficiency figures 
relating to this engine :— 


TABLE V, 


83} . to 37 ., according to 
strength of mixture.* 
85 to 9, according to 
jacket temperature. 

§2-2%. 


Thermal efficiency .. 
Mechanical efficiency for medium charge 


Air-cycleetticiency.. .. «- 2 ss o 
Efficiency relative toair-cycle .. .. .. .. (-64to0-71. 
lhe weaker mixtures give the higher efficiency. Full details of the 
tests establishing this fact will be given in «a further communication. 
it may be interesting in this connection to give the results of a 
series of tests for mechanical efficiency which were made upon a 
gas engine of a very different type—that is, a four-cylinder petrol 
moter running up to 1200 revolutions per minute. The engine 
was kindly lent to the author by the manufacturers, the Daimler 
Company, Limited, and has cylinders 3-5tin. diameter with a 
stroke of 5-Jlin. The mechanical losses were determined by the 
method described by the author in a paper in Lagineeriny, 
February 8th, 1907. ‘The method consists in running one cylinder 
only of the engine and of indicating that cylinder, there being no 
joad on the engine. ‘The indicated power of the single cylinder is 
then equal to the mechanical friction of the engine plus the nega- 
tive work shown on the diagrams of all the four cylinders. When 
the engine is running fully loaded at the same speed the loss by 
mechanical friction will be substantially unaltered, but the suc- 
tion losses will not be quite the same owing to the same causes 
that operate in the case of the large gas engine. The suction 
loops in the three idle cylinders are different from that in the 
tiring cylinder, and there is, moreover, the negative work done in 
the compression and expansion. The pumping losses, however, in 
the Daimler engine bear a very much smaller proportion to the 
whole than in the large gas engine, owing to the relatively great 
size of the ports, so that no serious error is involved in neglecting 
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the difference in these losses as between firing and not firing. 
Fig. 3 shows the relation between the power indicated by the 
single cylinder and the speed for three differant temperatures. 
In curve A the outlet temperature of the jacket water was 65 deg. 
Fah. (18 deg. Cent.), in curve B about 150 deg. Fah. (65 deg. 
Cent.), and in curve C the water was just boiling. The dotted 
curve D shows the power absorbed in pumping, estimated from 
light spring indicator diagrams, so that the difference between this 
curve and any one of the others gives an approximation to the 
loss by mechanical friction. These curves show that the frictional 
losses at a temperature of 65 deg. Fah. are nearly double those 
when the jacket water is boiling. They also show that the lo-ses 
increase very much more rapidly than in proportion to the speed, 
as is to be expected from the fact that they are due to fluid friction. 
(hese experiments were done for the author by Mr. L. G. E. 
Morse, of King’s College, Cambridge. 

Mr. Morse devised another method of getting the mechanical 
efficiency of a multi-cylinder motor, which, as it is very simple and 
appears to be quite accurate, is worth giving here. {t consists in 
running the engine loaded with ali the cylinders working. ‘The 
load is put on by means of a Prony brake clamped to the fly-wheel, 
carrying a dead weight which is partially supported by a spring 
balance having an open scale, ne spring balance reads the ex- 
cess of the dead weight over the brake load in the usual manner, 
und smali changes in the brake load may be very accurately read. 
In making a test one cylinder is stopped from tiring by cutting 
off the current, and the pressure on the brake blocks is reduced 
until the speed has come up to its old value. The reduction in 
brake load is then read off, and is approximately that corresponding 
‘o the indicated power of the cylinder which has been cut out. The 
tour cylinders are treated in succession in this way, and by adding 
the results the indicated power of the engine is determined. 
Points obtained by this method with the corresponding jacket 
‘emperatures are shown by crosses (x ) on Fig. 3, and it will be seen 
that they agree very well with those obtained by indicating only 
one cylinder, z 

"he mechanical efficiency of this engine is remarkarly high for its 
‘ze. With boiling jacket water the mechanical efficiency is 90 per 
cent. at a speed of 400 revolutions per minute. It falls off to 75 
por cent. at a speed of about 1300 revolutions per minute. The 
thermal efficiency is also high, reaching over 26 per cent. under 
the most favourable conditions, The air cycle efficiency corre- 
sponding to the compression ratio 3-85 is 41-) per cent. so that the 
relative efficiency is 0-625, 


* The Institution of Mechanical Engineers. 





The paper is illustrated by one plate and two figures in the letter- 
press, and is accompanied by three appendices, 


APPENDIX I;—DESORIPTION OF INDICATOR. 

_ Fig. 4, Plate 1, is a full-sized drawing of the instrument, partly 
in section. The block A is screwed into the ordinary indicator 
hole of the engine. The frame B fits over the block, sufficient clear- 
ance being left to provide for unequal expansion. The frame is 
held up by a spring into engagement with the lower face of the 
nut C—screwed to the top of A—a ball race being interposed so as 
to admit of easy rotation of the frame about the axis of A. 

The spring D is a piece of steel strip resting in grooves at the 
end of the frame B, and held by the screws E E. The spring is 
slightly bowed before insertion in the frame, so that when the 
screws E E are screwed home, the spring is held straight with 
slight pressure on the four points of support. 

he piston F slides in a bore in the block A. It is made 
hollow, but a plate closes its lower end. At the top it is pro- 
vided with a hookG, the opening of which is slightly larger than 
the thickness of the spring. The piston is thus free to move 
laterally, and no binding action is possible between it and the 
sides of the bore such as would occur if the piston were rigidly 
attached tothe spring. 

The mirror H is clamped to a steel spindle I, the ends of which 
are pivoted in small holes in the vertical spring cheeks JJ. The 
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motion of the spring D is communicated to the spindle and 
mirror by means of the piece of vertical spring K. The lower 
end of this piece of spring is held firmly on the face of the main 
spring D by means of the jaws L ; the upper end is firmly clamped 
to the arm M, which projects at right angles from the mirror 
spindle.—See Fig. 5, which is a section in a plane at right angles 
to Fig. 4. 

The spring K, while sufficiently rigid to transmit the motion of 
the main spring to the end of the arm M without buckling, is 
flexible enough to allow for the angular motion of that arm. The 
mirror is thus turned about the axis of the spindle by an amount 
which is proportional to the displacement of the main spring D, 
and therefore to the pressure under the piston. 

In order to give the other motion to the mirror the frame B is 
positively connected by linkage to a reciprocating part of the 
engine, and is thus caused to rock as a whole about the axis of the 
block A. The motion thus given to the frame B must be in phase 
with and proportional] to the piston motion. In consequence of 
the smallness of the angular motion—about ,';th of a radian—of 
the frame B, it is easy to secure this result with simple gearing, 
the effect of the curvature of the paths of the joint in the linkage 
being negligible. Aconvenient arrangement is that shown diagram- 
matically in Fig. 6, in which S is an excentric fixed to the crank 











Fig. 6 


shaft, and such that the diameter is to the throw as the crank 
radius is to the length of the connecting-rod. The lever W is 
jointed at one end to the rod V, which takes its motion from one 
end of a lever pivoted at the other end T,, and engaging with the 
excentric by a roller J. At the other end W is fixed to a clamping 
ring X, which fits over the turned portion of the frame of the indi- 
cator—Fig. 4. 

The manner in which the diagrams are made visible is apparent 
from the diagram, Fig. 7. 

The source of light is a tine hole P illuminated by an ordinary 
four-volt incandescent lamp. The rays from this, after retiection 
from the plane mirror of the indicator Q, fall upon the convex lens 
R!, which is placed about [8in. from the mirror and is 4in. in 
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diameter. ‘The focal length of this lens is about equal to its dis- 


tance trom the mirror, and the beam of retlected light is therefore 
refracted to a direction about parallel with the axis of the lens. 
The beam comes to a focus in the plane R°, and traces out in that 
plane the indicator diagram of the engine, the vertical displace- 
ments of the spot—corresponding to the tilting of the mirror about 
the spindle—being proportional to the pressure, and the horizontal 
displacements—curresponding to the rocking of the indicator frame 
—to the piston motion. With a sufficiently powerful source of 
light this diagram could be made visible by a ground glass screen 
placed in the plane R?, but in order to render it visible with a small 
lamp a transparent screen is used and a second lens R® is inter- 
posed about 10in. from R?. This lens is of equal diameter with R!, 
and refracts the beam of light—which before striking it is parallel 
to the axis—to its principal focus R* where theeye is placed. ‘I'he 
beam is at the same time converted into a parallel beam, and the 
spot is seen sharply defined on the screen. The diagram traced 
by the spot is seen asa bright line of light. The screen is engraved 
with horizontal and vertical lines, on which the diagram 1s pro- 
jected. ‘he pressure at any point can thus be easily read off, or 
the diagram can be plotted down on squared paper. 

Three pistons are used, the areas being in the ratio of 1, 2, and 





4, There are two springs, which are ground so that the stiffnesses 
are in the ratio of | to 5. A wide range of sensibility is thus 
obtained. The smaller pistons fit inside liners which are inserted 
in the bore of the block A—Fig. 4. The spring is very easily 
changed by slacking the screws EE and slipping the springs out 
together with the spindle and mirror, the spring cheeks J J being 
slightly separated to allow of the spindle being taken out. When 
the spring has been removed the piston can also easily be taken out 
by removing the cap N—Fig. 4—which serves also as a stop to pre- 
vent excessive bending of the spring. 

The indicator is very easily calibrated by deadweights. The 
calibration is found to remain constant within 1 or 2 per cent. 
when the spring is removed and replaced. Suction pressures are 
registered on the same scale as those above atmosphere, on account 
of the slight initial set in the spring. 


APPENDIX I].—CONDITIONS DETERMINING THE GAS AND AIR 
TAKEN PER SUCTION. 

The total quantity of mixture drawn into the engine per suction 
is determined mainiy by the temperature of the cyiinder walls and 
piston, and is not affected much by the temperature of the gas left 
in the compression space from the previous stroke. This is most 
easily seeu by supposing the incuming charge to be kept adia- 
batically separate from the residual gus. Tne total charge then 
drawn 1n will obviously be independent of the temperature of that 
gas. If now at the end of the suction stroke, when all valves are 
closed, the incoming charge and the residual gas are mixed the 
pressure will not change. For the internal energy of a given 
volume of gas having constant specific heat is a function of its 
pressure, and is independent of its temperature or of the distribu- 
tion of temperature init. It can make little difference whether 
the mixing takes place at the end of the stroke, as supposed, or 
during the stroke, as in fact it does. In either case the quantity 
of gas drawn in is nearly independent of the temperature of that 
with which it mixes. The author believes that this was first 
pointed out by Mr. Dagald Clerk, in the appendix to his paper on 
the ‘‘Limits of ‘thermal Efficiency in Internal Combustion 
Eagines.”’ 

it follows that in an engine governing by hit-and-miss the 
amount of gas and air drawn in wiil be substantially the same after 
a miss as after an explosion. The ratio of gas to air in the charge 
taken in, and the quantity of gas, will also be much the same, pro- 
vided that the opening of the gas cock and the pressure outside be 
the same. Since, however, the incoming charge mixes with cold 
air instead of hot products the weight of the total charge present 
in the cylinder at end of suction will be greater, its temperature 
will be 1ower, and the percentage of gas present in it will be less. 
The diagram should, therefore, be unaffected except in so far as 
the weakening of the mixture improves the efficiency, and so 
enlargesthearea. This should cause anenlargementof from 4 to 5 per 
cent., or considerably more than has usually been observed in the 
engine used for the tests described in this paper. The inference 
is that the gas supply is, in fact, rather less after a miss than after 
an explosion. 

Fuller investigation of the matter shows that this must be so, 
Let— 

¢ = quantity of gas left in compression space ; 
¢ = temperature of gas left in compression space ; 

V = quantity of gas and air taken in ; 

‘t = temperature of gas and air taken in before entering ; 

cy = volume of cylinder contents at completion of suction ; 

‘, = temperature of cylinder contents at completion of suction ; 
the quantities of gas being expressed in standard cubic feet* and 
the temperature on the absolute Centigrade scale. 

‘Then at the commencement of suction we have V standard cubic 
feet of air and gas outside the engine at temperature T, and v in- 
side at temperature /, allat atmospheric pressure p,. Thus the stuff 
which is ultimately to form the total charge has at this point the 
energy &(V T + et), where £ is the thermal capacity at constant 
volume, or 19 ft.-lb. 

When suction is finished the stuff is all inside the engine, and it 
then has the energy £(V + +) t. 

Daring suction wor!r is done by the engine to an amount W, 
which can be calculated from the light spring diagram. Some heat 
H is also received from the cylinder walls. Some of this work 
goes to increasing the internal energy, and some is done against 
the atmospheric pressure. The latter item is equal to the 
pressure multiplied by the increase of volume of the stuff, that 
1s to 

(V(t ie i. 
TE i 
p. being the atmospheric pressure in lb. per sq. feet. 


Equating the net work done on the stuff plus the gain of heat 
to the increase of energy, we get 


. V (¢ YT) , v(@ - @)\ 
W - * +e 
\ zis wis 5” 
=k(V +2 k(V T + ed) 
Or, since & + — = &, the specific heat at constant pres- 
Zé 
sure: 
W+H=8, 1 V - T)+ «(4 - 0); 
Now, \\ +e oy, 
273 
whence, substituting for ¢ 
aS +H sa, 


If V’ be the actual volume—before entering—of the gas and air 
T 


taken in, so that V’= —. V, and if c, be the stroke volume 
«iv 
(= % - = : ). the last equation may ve written :— 
215 
T 
Vv = W + H 
ky X 213 
or the actual volume taken is less than the stroke volume by the 
quantity = a , 
& 215 


The hotter the contents of the compression space, the less heat 
will be taken in from the cylinder walls during suction. The charge 
taken in after an explosion will therefore exceed that taken in after 
a scavenging stroke, the cylinder and piston temperatures being 
the same. 

It is assumed in this calculation that the pressure is atmospheric 
at the beginning and end of the suction stroke. With good valve 
action this is sufficiently nearly the case ; and when it is not so it is 
easy to make the necessary correction. A further assumption is that 
the whole entering charge comes in from the air and gas pipes. 
This is not quite true, since in most engines the exhaust valve 
remains open for some time after the suction stroke has begun and 
some stuff may back in from the exhaust pipe. 

In the engine on which these experiments were made the mean 
pressure in the suction stroke when taking both gas and air is 2 lb. 
Thus — Ww — 2 x14 x “| = 0-04 7, . The 
&. x 43 26-75 x 2/3 
volume drawn inis therefore reduced to 4 per cent. below the 
stroke volume on avcount of the work done on the charge in 
drawing itin. The substantial correctness of this result has been 
verified by actual measurement of the cylinder contents at the 
beginning and end of the suction stroke, the engine being motored 


per sq. in. 


‘Lhat is, cubic feet reckoned under the standard pressure of 7€0 mm. 
of mercury (14-7lb. per square inch) and the standard temperature of 
0 dog. Cent, 
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round and sucking air only, so that there was but little exchange of 
heat between the gas and cylinder walls. The temperature of the 
charge at each end of the suction stroke was measured by a platinum 
thermometer.+ 

The value of H cannot, of course, be calculated, but it is not 
difficult to measure the actual volume of air taken by means of an 
anemometer. Tests of this kind under various conditions were 
made on the Crossley engine, of which the’ following are the most 
important. In each vaseA is the ratio of the total volume of gas 
and air taken in per suction (V’) to the stroke volume (vv, ). The 
stroke volume is 1-26 cubic feet. 

(, Engine motored round without firing, gas cock shut, 
A = 0-3). 

(2) ae motored round without firing, gas-cock open, A 
= 0-90. 

(3) Engine firing 80 per 100 cycles. Jacket 62 deg. to 69 deg. 
Fah. (16 deg. to 20 deg. Cent.), A = 0-85. 

(4) Engine firing 87 per 100 cycles. Jacket 173 deg. to 200 deg. 
Fah. (78 deg. to 93 deg. Cent.), A = 0-87. 

In No. 2 H cannot have amounted to much, as the jacket and 
piston were both cold. About half of the 10 per cent. loss of 
volume is to be ascribed to the work done (W) as already 
explained ; the other half is due to gas coming in from the 
exhaust pipe during the first portion of the suction stroke. In 
No. 3 the piston was hot because of the continual firing ; it would 
have a temperature of at least 350 deg. Cent. (662 deg. Fah.). 
Thus H is considerable, and the result is seen in a reduced charge 
as compared with (2). In (4) H is further increased, and the 
charge is further reduced, by the hot jacket. It was found in 
these tests that the ratio of gas to air taken in varied somewhat 
though the opening of the gas valve and the gas pressure were 
always the same. ‘I'he range of variation amounted to about 5 per 
cent. on the ratio, and it could not be correlated definitely with 
any change in conditions, It takes place slowly, however, and 
does not affect the conclusion stated above as to the effect of a 
missed ignition on the charge of gas taken. It is probably due to 
changes in the temperature distribution in the engine, which 
would alter the relative amount by which the gas and air streams 
are warmed in coming in. 

The anemometer was calibrated by motoring the engine round, 
the setting of the exhaust valve being altered so that it opened at 
the vut-centre and closed a little before the in-centre. The over- 
lap of the exhaust and inlet valves was thus reduced to about 
7 deg. only, and the error due to air coming in from the exhaust 
pipe was practically eliminated. Measurements of temperature (by 
platinum thermometer) and of pressure were made at the 
opening and closing of the inlet valve, and the cylinder contents at 
these points were thus determined. The calibration so made was 
accurate within 2 or 3 per cent. A somewhat similar method was 
used by the Institution of Civil Engineers Committee ; but they 
did not make any measurement of temperature. On this account 
their calibration was probably somewhat too high ; perhaps as 
much as 5 per cent. For their purpose this was near enough, 
since they only required the total volume of air passed through 
the engine for the purpose of estimating ths amount of a small 
correction in their heat quantities, 


APPENDIX III.—ON THE Loss OF HEAT IN COMPRESSION. 

In this engine the pressure reached at the end of the compre:- 
sion stroke, when compressing air only, is 173 lb. per square inch 
absolute, with a normal barometer. ‘lhe pressure at the closing of 
the inlet valve under the same circumstances is 0-15 1b. per square 
inch above atmosphere, or 14-85 lb. per square inch absolute. The 
ratio in which the volume is reduced between the closing of the tnlet 
valve and the completion of compression is 6-17. Assuming that 
there is no leakage, it follows that the absolute temperature is in- 
creased by the compression in the ratio whe, ———or 1-89. The 

a4-SD x O-1/ 
rise of temperature is, therefore, 0-89 @,, where @ is the tempera- 
ture at the beginning ot compression. Assuming that the compression 
curve is of the form pv” = constant, the index a has the vaiue 1-35. 
As a matter of fact n 1s less at the beginning of compression than at 
the end. The work done in compressing air according to the law 
pe*® = constant, so that the volume changes in the ratio 6-17 would 
ve sutticient (if there were no loss of heat) to raise its temperature 
in the rativz-14. This is most easily seen by noting that the curve 
pe’ = constant is the adiabatic compression curve of a gas whose 


specific heat is — 22.2 foot-pounds per standard cubic foot, 





The temperature rise corresponding to compression in the ratio 6-17 
is, as already seen, 0-896,; and this is the rise of temperature 
produced in a gas of specitic heat 22-2 by the work under the 
compression curve. The same amount of work, applied to heating 


air, would therefore raise its temperature by = x 0-89 = 1-04 


times 6,, since the specitic heat of air is 19 foot-pounds. Since the 
actua! rise of temperature of the air is 0-89 @,, 1t follows that the 
heat lost in compression is such as would raise the temperature of 
the air by 1-04 — 0-89 = 0-15 times 6). ‘Thus about 14 per cent. 
of the work done in compression in this engine is lost to the 
cylinder walls. ‘This resuit depends on the assumption that the 
compression curve has the form pv" = constant, but the result 
will not be greatly different it » varies somewhat during the com- 
pression stroke, provided that the pressure and volume at the 
beginning and end of compression are the same. 

‘the mean absolute pressure of the compression curve — still 
assumed to be » v! = constant—is 3-03 times the initial pressure, 
or 45 lb. per square inch, 

We have now to consider the expansion curve. If the expan- 
sion be assumed to be adiabatic, the pressure after expanding 

173 Thi 
as , is 
(6-17) teat 
is not far from the value actually observed by the indicator, and it 
is probable that very little heat is lost in the expansion. The 
mean pressure under the assumed adiabatic expansion curve 
is, starting at 173 lb. per syuare inch and finishing at 13-5 Ib., 
just over 431b, per square inch, The mean pressure in the loop 
rormed by the compression and expansion curves is therefore 
about 2 lb. per square inch, 


6-17 times will be or 13-51b, per square inch. 








THE INSTITUTION OF Civil. ENGINEERS: ASSOCIATION OF YORK- 
SHIRE STUDENTS.—By permission of Messrs. Taylor Brothers and 
Company, Limited, a visit will be paid to the Ularence Iron and 
Stee! Works, Leeds, on Tuesday, November 5th. It has been 
arranged to meet at the works at 2.45 p.m. 

THE FRANCO-BRITISH EXHIBITION.—Extensive preparations are 
now actively being carried on at Shepherd’s Bush in view of the 
Exhibi:ion which will open there on May Ist. It is claimed by 
the organisers that it will be the largest Exhibition ever held in 
thiscountry. ‘he staple industries of Britain and France will no 
doubt form the chief attraction ; but the exhibits which are being 
prepared to illustrate the produce and manufacture of the older 
of Great Britain’s oversea dominions will also be of particular 
interest, A feature will be the establishment of a series of Com- 
mercial Bureaux, in which exhibitors and visitors will be brought 
together, so that those taking part in the Exhibition may derive 
the greatest possible advantage, and those visiting the Exhibition 
for business purposes will be able to obtain all the information 
they require at a minimum of time and trouble. Local Com- 
mittees have been organised throughout the United Kingdom to 
facilitate the collection of suitable exhibits, of which the various 
districts make a special feature. All the preparations are now 
nearly complete, and no application for space can be considered 
after November 11th. 

; t * Onthe Measurement of Gas Engine Temperatures,” Phil. Mag., Jan., 
Yui, 


BRITISH AND FOREIGN SHIPPING. 


THE annual report of Lloyd’s Register of Shipping has just 
reached us. This deals with the year ending 30th June last, 
and from it we learn that 10,285 merchant vessels, registering 
about 19} million tons gross, held classes assigned by the 
Committee of Lloyd's Register. Both in numbers and in 
tonnage the British vessels were nearly double those of other 
nations, the actual figures being :-—British, 6825 vessels and 
12,855,245 tons; and foreign, 3460 vessels and 6,869,483 tons. 

During the year 789 new vessels were classed by the Com- 
mittee, and their registered tonnage was 1,484,722. Of these 
no less than 747, with a tonnage of 1,470,312, were steamers, 
while only 42, with a tonnage of 14,410, were sailing ships. 
Seventy per cent. of the total tonnage was built for the 
United Kingdom, and 30 per cent. for foreign countries and 
British Colonies. It is added that this figure of nearly 
14 million tons represents the greatest amount of tonnage 
classed during any one year in the history of the society. 
The previous year had produced the highest tonnage up to 
then recorded, but the 1906-07 figures show an increase of 
61,733 as regards steamers, and 10,344 for sailing vessels. 
This increase is due in part, po doubt, to the Lusitania and 
Mauretania. 

It is interesting to note that since the issue of the last 
report no less than 43 steamers of over 5000 tons each have 
been classed by the society, while the average size of the 
steamers was nearly 2000 tons, and of the sailing vessels 343. 
At the present time there are under construction seven vessels 
intended for specially fast Channel service, viz., three twin- 
screw stea.ners for the London and North-Western Railway 
Company, one turbine steamer for the Great Western Rail- 
way Company, one turbine steamer of nearly 3000 tons for 
the Isle of Man Steam Packet Company, and two turbine 
steamers to be employed in the Tsugaru Strait, Japan. 

As a further indication of the applicability of the society’s 
rules to different types of vessels, it may be said that plans 
have recently been passed by the Committee for the new 
suction dredger which is now being built at Birkenhead fr 
the Mersey Docks and Harbour Board, for the 100 Al class. 
This will be the largest dredger in the world, with an approxi- 
mate gross tonnage of 8300 tons; length, 463ft.; breadth, 
69ft.; depth, 32ft. It is understood that this dredger will be 
able to pump 10,000 tons of sand in fifty minutes. Another 
big dredger of 2979 tons gross, for the Thames Conservancy, 
is under construction at Port Glasgow, for the same class. 

In the course of the year the plans of 769 vessels intended 
to be built of steel, 36 of wood, and two composite, making a 
total of 807 vessels, were submitted for the Committee’s con- 
sideration, while the tonnage in course of construction under 
the inspection of the society’s surveyors at home and abroad, 
on 30th June last, was 1,045,944, which was 146,000 tons less 
than the total reported twelve months previously. During 
the year 867,000 tons of ship and boiler steel were tested by 
the society’s surveyors. Wemay add that at present there are 
67 steel manufacturing firms in the United Kingdom, and 
137 abroad, recognised by the Committee for the production 
of steel for use in the construction of vessels and machinery 
intended for classification in Lloyd’s Register Book. The 
total length of chain cable tested during the year at the 
public proving houses in the United Kingdom, which are 
all under the superintendence of the society, was 431,382 
fathoms, being an increase of nearly 17,000 fathoms on the 
quantity tested in the previous year. The number of anchors 
tested was 9196, being more than 500 in excess of the 1905-06 
figures. 








LAUNCHES AND TRIAL TRIPS. 





ARDANMHOR, steel screw cargo steamer ; built by Messrs. David 
and William Henderson; to the order of Messrs. Clark and 
Service ; dimensions, 400ft. by 50ft. by 28ft. 8in.; to carry 4400 
tons ; engines, triple-expansion, 25in., 4lin., 67in. by 4ft. stroke, 
pressure 180 lb.; constructed by the builders ; launch, October 18th. 

CuBATAO, twin-screw steamer; built by Messrs. Craig, Taylor 
and Co.; to the order of the Lloyd Brazileiro ; dimensions, 2S6ft. 
by 44ft. Yin. by 17ft. 6in.; engines, triple-expansion, 14in., 22in., 
37in. by 24in. stroke, pressure 1851b.; constructed by Messrs. 
Blair and Co.; launch, October 21st. 

REINA VICTORIA, steel screw steamer; built by Messrs. Swan, 
Hunter and Wigham Richardson ; t» the order of the Sociedad 
Navegacion and Industria, Barcelona ; dimensions, /60ft. in length 
by 32ft. beam; engines, triple-expansion, constructed by the 
builders ; launch, October 21st. 

WESTERWALD, passenger steamer; built by Messrs. Furness, 
Withy and Co.; to the order of the Hamburg Amerika Line ; 
dimensions, 366ft. in length; engines, triple-expansion, 25}in., 
43in., 72in. by 48in. stroke, pressure 2001b,; constructed by Messrs, 
Richardsons, Westgarth and Co.; launch, October 22nd. 

1z0, steel screw steamer ; built by Sir Raylton Dixon and Co., 
Limited ; to the order of Messrs. Empréza Nacional de Nave- 
gacao, of Lisbon ; dimensions, 210ft. by 30ft. by 15ft. 7in.; to 
carry 700 tons; engines, triple-expansion, 13in., 2lin., 35in. by 
24in. stroke, pressure 1801b.; constructed by the North-Eastern 
Marine Engineering Company ; launch, October 23rd. 

Newrort News, steel screw steamer ; built by Irvine’s Ship- 
building and Dry Dock Company ; to the order of the Furness 
Line ; dimensions, 336ft. by 47ft. by 24ft.; engines, triple-expan- 
sion, 24in., 38in., 64in. by 42in. stroke, pressure 1601b.; con- 
structed by Messrs, Richardsons, Westgarth and Co.; trial trip, 
October 24th. 

URILLA, cantilever steamer; built by Sir Raylton Dixon and 
Co.; to the order of the Adelaide Steamship Company, South 
Australia ; dimensions, 286ft. din. by 40ft. 74in. by 20ft. llin.; to 
carry 3300 tons (net register 1069 tons) ; engines, triple-expansion, 
20kin., 33in., 54in. by 36in. stroke, pressure 1801b.; constructed 
by Messrs, Richardsons, Westgarth and Co.; trial trip, Uctober 26th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





THE Stirling Boiler Company, Limited, head office has been 
removed from Motherwell to 23, Victoria-street, Westminster, 
8.W. 

THE Lawrence Patent Water Softener and Sterilizer Company, 
Limited, 34, Victoria-street, Westminster, informs us that its 
patented plant and apparatus is now being manufactured at works 
in the Midlands, and its office has been transferred to the address 
just mentioned, 

Mr. E. S. WooLtarp Moors, Assoc. M. Inst. C.E., associated 
with the Electric Construction Company, Limited, for many years 
as chief engineer and as joint manager, has taken offices at 
Central House, New-street, Birmingham, where he is carrying on 





business as consulting engineer. 





CATALOGUES. 





PLUTTE SCHEELE AND Co., 18 and 19, Queenhithe, London 
E.C.—A new list dealing with portable electric circular saws’ 
These saws, we are informed, are quite new. One of the main 
advantages claimed is that there is no danger to the workman, as 
the saw is drawn through the wood, and the necessity for the 
workman to put his hand near the saw thereby obviated. 

THE BaLpwin LocomoTivE Works, Philadelphia, Pa —!ocorg 
No. 63. ‘This little booklet, like many others issued by 
the same firm, contains much of interest to locomotive and other 
engineers. It contains information pertaining toa great variety 
of locomotives of different gauges, and for different kinds of 
service, representing current requirements. The pages are also 
used te present other matters of interest in conne2tion with Juco. 
motive work. 

LipGERWOOD MANUFACTURING ComPaNy, 96, Liberty-street, 
New York City.—An interesting pamphlet dealing with the 
Lidgerwood-Miller marine cableway. This cableway is intended 
for transporting coal or other loads between a towing and towed 
ship. It consists of wire ropes, aload carriage, especially desij:ned 
blocks, sea anchors, &c., weighing feria de, 7 tons. The 
cableway is operated by the ship’s winches. The pamphlet con- 
tains a quantity of interesting illustrations showing these cai)le- 
ways in operation. 

J. W. ano C, J. Putiutps, 23, College-hill, Cannon-street, |).(. 
—A new catalogue to hand from this tirin deals with all forms of 
foundry equipment, including transverse and tensile bar testing 
machines, cupolas, blowers, moulding machines, air compres-ors, 
pneumatic fettling hammers, portable mould dryers, pneumatic 
sand riddlers, rotary sand sifters and mixers, cranes of many ty jes, 
and a large number of other appliances requisite in the founiry, 
There are numerous illustrations, and each envraving is accom- 
panied by a concise description. 

THE ELECTRIC AND ORDNANCE ACCESSORIES COMPANY, Limited: 
Birmingham.—A recently issued catalogue which has been seit to 
us: by this firm deals with electric motor starters and switchear 
panels, &c. A speciality described in this catalogue is the tirm’s 
combined Q B lever switch and fuse. In this device the switch 
blades and fuses are enclosed ina cast iron box lined with asbestos, 
while the handle for operating the switch is on the front of the 
box, A notewortby point in connection with these switches is that 
the box cannot be opened unless the switch is in the off position, 
A large number of motorstarters of various designs is also illustrated 
and described in this catalogue. 








THE ASSOCIATION OF ENGINEERS-IN CHARGE.—The Association 
will inspect the works of Koaak, Limited, at Harrow, on Thursday, 
November 7th, at 2.30 p.m., assembling at the works gates at 
2.20 p.m. It has been arranged for members to meet at Euston 
Station (London and North-Western Railway), and travel by the 
1.40 train, arriving at Harrow at 2.9 p.m. 


MANCHESTER ASSOCIATION OF ENGINEERS,—On Saturday last 
Mr. Joseph Adamson, the president, delivered his opening 
address to the members of the above Association, Mr. Adamson’s 
remarks were somewhat pessimistic.. He wants to see imore 
original work by the engineering profession in Manchester. 
‘* Kngineers have been intimately connected with the progress of 
civilisation, and my own theory is that the continuance of 
our civilisation can only be rendered possible by our improving 
the effect of man’s labour faster than his burdens increase. 
Pioneer work must receive more attention. As engineering 
increases in importance in the life of the World further oppor- 
tunities continually arise for new developments. LEvery delay in 
taking advantage of an improvement, whe-her due to the couser- 
vatism of an employer or the suspicion of employés, is as 
dangerous to the weltare of that part of the world that is guilty 
of it as interference with the circulation of an artery is dangerous 
to a limb of the human body. Employers and employed ought 
to realise more fully than many do at the present time that they 
are yoked together in the presence of a common foe, and that 
while, if they agree, they may continue to live in comfort, starva- 
tion will certainly overtake them if they do not work together in 
their common interest.” The remainder of the address was 
chiefly concerned with the affairs of the Association, the member- 
ship of which, Mr. Adamson thinks, is not showing sufficient 
increase. He would like to see the members taking more active 
interest in research work, and suggested some lines of research 
which call for investigation—the working of bearings under 
ditferent conditions of load, speed, and lubrication, fur instance. 
Or, again, the conditions of evaporation in steam boilers, or the 
conductivity of heat in surface condensers, He said engineers in 
Lancashire ought to be abie to decide whether a turbine or a 


‘reciprocating engine is the more suitable for driving textile 


machinery. Mr, Adamson would also like to see more papers on 
shop practice, 


PLUMBERS’ REGISTRATIVN.—The first meeting of the new 
Geoeral Council for the National Registration of Plumbers was 
held on Monday, the 21st ult., at the Guildhall, London, under 
the presidency of Mr. W. D. Caroe, M.A., F.S.A., Master of the 
Worshipful Company of Piumbers. Representatives of the chief 
Master and Operative Plumbers’ Societies and Associations attended 
from Aberdeen, Bradford, Dundee, Edinburgh, Glasgow, Hull, 
Leeds, Liverpool, Manchester, Newcastle-on-Tyne, Norwich, 
Nottingham, Preston, and Southampton ; also representatives of 
the oyal Institute of British Architects, the Association of 
Water Engineers, the Society of Medical Officers of Health, the 
Association of Municipal and County Engineers, the London 
Society of Associated Master Plumbers, and the United Operative 
Plumbers’ Association of Great Britain and Ireland. The chair- 
man referred to the principle of co-operation, which had 
united the official and professional representatives of the 
public with tke representatives of the plumbing trade in the 
effort to raise the qualification and status of plumbers, and 
safeguard the public health. It was now, he said, generally 
recognised that there should be, in the interest of the community, 
a recognisable qualification for plumbers, and a definite responsi- 
bility resting upon them. The public service required a body of 
registered plumbers, and such a body was now in existence, and 
it was for the General Council to strengthen that body, and 
establish it in the confidence of the authorities and the public. 
Until plumbers had a recognisable qualification known by public 
registration, he added, it was impossible for them or for the 
public to be protected against unqualified men, The subjects 
discussed by the General Council included an extension of the 
functions of the Council, the desirability of urging on local 
authorities, by means of deputations, the advantages of the regis- 
tration of plumbers, in the interests of the public, and the esta- 
blishment of a benevolent scheme for aged and incapacitated 
plumbers in connection with the registration movement. A 
management committee to conduct the administration and finance 
of the movement was appointed, the following members being 
elected to serve for the ensuing year:—Mr. John Knight, Rh |’. 
(London), Alderman Braithwaite, J.P. (Leeds), Mr. Archibald 
Craig, LL.B, (Glasgow), Alderman Coe, J.P. (Halifax), Mr. Easton 
Devonshire, A.M. Inst. C.E. (Association of Water Engineers), 
Mr. H. D. Searles Wood, F.R.{.B.A. (Royal Institute of British 
Architects), Mr. C. Thomerson, R.P. (London), Mr. J. Skir- 
row, R.P. (Leeds), Mr. C. King, R.P. (Norwich), Mr. J. ). 
Wilkinson, R.P. (Sunderland), Mr. F, Randall, R.P. (London), 
Mr. A. E. Hudson, R.P. (Cheltenham), Mr. J. H. Edmiston, R,!’. 
(Manchester), and Mr. & KE. Buras, KP. (United Operative 
Plumbers’ Association of Great Britain and Ireland). 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Spurt in Merchant Iron. 

THE best reports this week are again those from the 
makers of merchant bar iron. These people are very busy ; some 
of them, indeed, were never busier, and so urgent are customers’ 
needs for delivery that certain of the works cannot fill their speci- 
fications. ‘The occasion of the pressure seems to be that customers 
have let their stocks get down to zero before ordering, and now all 
is push and hurry. Prices for this class of iron are consequently 
very strong, and sellers are quoting £7 5s. to £7 10s. at works, 
while North Staffordshire ‘crown ” bars, which share the pressure 
of demand, are £8 per ton f.o.b, Best marked bars keep at £9 per 
ton, and second grade marked bars £8. 


Remarkable Sheet Iron Conditions. 


Sheets show no revival, and the dull state of this branch, 
ecn:iloring the large volume of business being done by | hegalvanisers, 
is rewarkable, It is evidence that the increased manner in which 
galvanisers are rolling their own block sheets, and also of the ease 
with which now-a-days sheets can be rolled out of steel bars and 
billets, which have nearly universally supplanted puddled bars. 
Doubles are quoted £8 10s. to £8 15s., and lattens £9 2-. 6d. to 
£9 7s, 6d., while corrugated and galvanised doubles are still 
£10 2s. 6d. per ton at outports, 


Fall in Pig Iron. 

Pig iron is not much sought after. The chief difficulties 
in the way of contracting are the uncertainty as to the future 
course of the market and the expectation that prices will further 
fall. While these expectations remain operative there is not likely 
to be avy large amount of business recorded. Current consump- 
tion appears to be well covered. Compared with the prices of a 
fortnight ago, values of forge irons are fully 1s. to ls. 6d. down, 
but further reduction is checked by the complete absence of stocks, 
whether at Staffordshire or Midland furnaces. Staffordshire cinder 
iron is quoted 56s. 6d., and part-mine 59s, to 60s. For the better 
sorts of all-mine prices are steady at 87s. 6d. to 92s. 6d. per ton, 
and 115s. for cold blast iron. Northampton forge pigs are priced 
at 57s. to 58s. per ton, and Derbyshire forge 58s. 6d. to 59s, 6d. 
per ton. 


Steel Market. 

The steel market in Birmingham this (Thursday) after- 
noon did not exhibit much activity. Both Beigian and French 
material was offered, though not in larger quantities than during 
the last few weeks. The effect on native steel was very apparent, 
and where business was done it had to be on easier terms. Besse- 
mer and Siemens billets could be bought at £5 123. 6d. to £5 15s, 
per ton. Mild steel bars ranged from £7 15s. to £8. For struc- 
tural steel there was a fair inquiry. Joists were £6 15s. to £7, and 
angles £7 5s, to £7 10s, 


Increased Make of Steel. 

It is satisfactory that Staffordshire is taking its right 
position in association with the other steelmaking centres of the 
kingdom as an increased steel producer. I'he returns of the 
British Iron Trades Association just made known for the first half 
of this year show that the output of open-hearth ingots in the 
Staffordshire and Cheshire districts was 183,300 tons. This figure 
compares with 161,600 tons a year ago, and 144,300 tons two years 
since. The Staffordshire make of what are classed as “ finished 
products ”’—but including blooms and billets—is given as 157,600 
tons for the half year. Turning to Bessemer material, the 
Staffordshire ingot output is returned as 115,900 tons, which 
contrasts with scarcely more than 100,000 tons for the first six 
months of last year, and 108,600 tons in the opening half of 1905. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
Pessimistic Tone in Pig Iron. 


THE attendance on the Iron Change on Tuesday was, if 
anything, above the average, but the tone throughout lacked the 
confidence in the future which was the case some few months ago. 
It was thought in well-informed circles that the autumn would see 
a revival, in pig iron especially, but so far as this centre is con- 
cerned this has not been realised, and buyers are acting more 
cautiously than ever. There was a week or two ago more inquiry 
for prompt delivery, but then, as now, it was for only very smail 
quantities. The drop of 2s. per ton in the official price of Lincoln- 
shire had been discounted to some extent here, but, on the other 
hand, Middlesbrough brands were the turn dearer for prompt 
delivery. In Scotch makes, Glengarnock is almost off the market. 
Gartsherrie was steady at full rates, but both Eglinton and Dai- 
mellington were about 6d. per ton lower on the week. ‘There is 
no doubt that Derbyshire is a popular iron here, and the price has 
had some attraction for local So. For prompt there was no 
change, but makers’ representatives are now keener about taking 
orders than has been the case for some time past. For forward 
delivery, the figures are generally a shilling under current rates, 
and even 2s. has been talked of by some merchants. Staffordshire 
was quiet and unchanged. Hematite continues on the down 
grade, and was fully 1s. per ton lower as compared with last week. 
Forge iron registered about 6d. per ton lower. 


Finished Iron. 
Trade is rather dull, but official prices show no change. 


Steel. 


_ _ _ There is apparent weakness in most materials. Plates of 
all kinds could be bought 5s. to 10s. per ton under official prices, 
and it was reported that there were more foreign billets on offer. 
‘Juotations were in buyers’ favour, but Lancashire billets showed 
no change. 


Copper. 

Asa result probably of the better position in American 
copper, both raw and manufactured has become firmer. Copper 
sheets were advanced £3 per ton, and tubes of all kinds about 4d. 
per lb, Tough ingot was £10 to £12 per ton dearer on the week. 


English Tin Ingots. 
Had also a sharp rise. 


Quotations. 


. Pig iron: Lincolnshire No. 3 foundry (official), 60s. 6d.; 
 taffordshire, 60s.; Derbyshire, 61s. 6d.; Middlesbrough open 
Ser 63s, Seotch: Gartsherrie, 71s. 6d.; Glengarnock, 71s.; 
Eglinton, 67s. 6d.; Dalmellington, 67s,, delivered Manchester. 
Vest Coast hematite, 72s, 6d.; East Coast ditto, 74s,; both 
f.0.t. Seotch, delivered Heysham: Gartsherrie, 693. 3d.; Glen- 
re, 9" 68s, 9d.; Eglinton, 65s, 3d.; Dalmellington, 64s. 9d.; 
polivered Preston: Gartsherrie, 70s. 6d.; Glengarnock, 70s.; 
‘glinton, 66s. 6d.; Dalmellington, 66s. Finished iron: Bars, £8 ; 
hoops, £8 7s, 6d.; sheets, £8 15s. Steel: Bars, £7 15s,; hoops, 
= 7s, 6d.; sheets, £8 15s.; boiler plates, £8 12s. 6d.; plates 
or tank, girder and bridge work, £7 5s.; English billets, 
£5 12s, 6d. to £5 15s.; foreign ditto, £5 2s, 6d. to £5 5s. 
Sheets, £79; tough ingot, £70; best selected, £71 per ton; 








copper tubes, 10d.; brass tubes, 7#d.; condenser, 8#d.; rolled 
brass, 7d.; brass wire, 7}d.; brass turning rods, 6d.; yellow 
metal, 6d. per lb. Sheet lead unchanged at £23 10s. per ton. 
English tin ingots, £151 per ton. 


The Lancashire Coal Trade. 


The attendance on the Coal Exchange was about as usual, 
but business was not active. The demand for house coal has fallen 
off considerably, but owners in Lancashire adhere to list rates. 
There were offers of Yorkshire and Derbyshire coal at less money, 
but buyers appeared indisposed to operate. The demand for 
bunkering coal continues good, and this helps materially to keep 
up general prices, Slack and manufacturing coal is steady. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

Further indications of depression have presented them- 
selves in the hematite iron trade of this district. The demand is 
not much more than a shadow of what it was some short time ago, 
and buyers are only ordering smail parcels for immediate 
consumption. Little or no trade is being done in forward 
deliveries, owing to the uncertainty of the market, and the 
probability that prices will soon be lower. The price of makers’ 
iron is given officially at 763. per ton net f.o.b., but no business 
is being done at within-4s. of this figure, except in special 
classes of iron which are not generally quoted. Warrant 
iron is at 71s. per ton net cash sellers, buyers Is. less. 
There has been a further curtailment in the output of the 
furnaces during the week, and it is probable that additional 
furnaces will be blown out shortly, if the demand does not 
improve, as smelters do not believe in a policy of accumulating 
stocks when the chance of selling the same at an early 
date is so problematical, There is a smaller demand for special 
classes of hematite, and a smaller business is being done in ferro- 
manganese and spiegeleisen. Charcoal iron is still in good 
demand, and sales are still being made of scrap iron, although not 
on the scale which obtained a short time ago. The stocks of 
iron held in the district are, strange to say, decreasing at a time 
when, in ordinary circumstances, they are usually accumulating. 
The stock now held totals in warrant stores at 8089 tons. Makers’ 
stocks are very small. Iron ore is in lessened demand, and good 
ordinary sorts are quoted at 15s. 6d. to 16s. net at mines. There 
a e very much smaller imports of foreign ores. 


Steel. 
The demand for steel is very quiet, but the mills at 
Barrow have had a steady run of activity for three weeks past on 
the heavy classes of production. How long this will be maintained 
remains to be seen, but the outlook is not promising. In mer- 
chant steel the trade being done is quiet, but steel foundries have 
lately been very busy in work for shipbailders and engineers. 


Shipbuilding and Engineering. 

There are very few orders in the market for new ships, 
and most builders are anxious to secure the few vessels which are 
in the market at present. As a consequence prices are very much 
lower than they have been for some time past. The outlook for 


| the winter is not encouraging, and it Jooks as though the amount 


of employment will be less than‘it has been for some time past in 
the winter months ensuing. Engineers are busy, but new orders 
are not coming in well. 


Shipping and Coal, 

The shipping trade is rather busier. The exports of iron 
during the past week were 9896 tons, and of steel 11,670 tons, a 
total of 21,566 tons, compared with 17,250 tons in the correspond- 
ing week of last year, making an increase of 4316 tons. The total 
exports for the year to date have reached 731,286 tons, compared 
with 682 988 tons in the corresponding period of last year, an 
increase of 48,298 tons. The coal and coke trades are quieter, and 
prices show a slight reduction. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
The Tradé Position. 

‘| HERE are no signs of any weakening in the steam coal 
trade, and other qualities are in good request. House coal is 
stated to be in less demand for some markets, but there is little 
evidence of any decline yet, and quotations are firmly maintained. 
The iron and s:eel trades continue fairly active, but new business 
is not coming forward as freely as could be wished. Orders for 
forward delivery are sought for. Another reduction in certain 
numbers of Lincolnshire irons has taken place since last report. 
The general trades of the city and district are steady, but further 
work in the military and general shipbuilding material depart- 
ments is much needed. 


Steam Coal Very Firm. 


Business for home and foreign marketsis fully maintained, 
the export requirements being exceptionally heavy. For the week 
ending October 22nd, there was exported from Hull a weight 
amounting to 91,180 tons, as compared with 55,302 tons for the 
corresponding week of last year. Rotterdam retained first place 
with 12 229 tons, Cronstadt being second with 10,811 tons. From 
Grimsby the exports for the week ending October 28th amounted 
to 33,549 tons, compared with 26,807 tons for the similar period of 
last year. The Baltic navigation must soon close, and every effort 
is being made to get supplies through while the ports are open. 
The district collieries are full of orders, there being a ready market 
for all the fuel that can be raised. Steam coal in the open market 
easily commands from 12s, to 12s. 6d. and 13s. perton. Contracts 
for railway purposes rule at 12s. per ton. 


Gas Coal. 

Heavy deliveries are being made to corporation gas 
departments and gas companies. A large tonnage is being for- 
warded to the metropolitan gas companies, coastwise by Hull. A 
portion of the Paris Gas Company’s contract is reported to have 
been placed with local collieries, Prices are firm, and advances 
on last year’s rates, ranging from 2s, 3d. to 2s. 9d. per ton, are 
being paid by buyers. 


House Coal. ‘ 

Though household fuel is reported to be weaker, we can 
find no falling off in either lccal or general demand. The wet 
weather helps consumption, and the season is too far advanced to 
affect quotations, which are easily maintained. A good business is 
still reported for London and the Southern and Eastern Counties 
markets. Barnsley, first qualities, are from 13s. 6d. to 14s, 6d. per 
ton; secondary sorts, from about 12s. 6d. to 13s. per ton ; other 
qualities, from 11s. 6d. per ton, all at the pits. In West York- 
shire, although the house coal trade is reported to be somewhat 
quieter, the demand is brisk enough to maintain current rates, 
which are 2s. per ton more than twelve months ago. With the 
advent of cold weather, it is expected prices will rise in West 
Yorkshire. 


Coke and Coking Fuel, &c. 

The firmer tone noted last week in coke has not been 
maintained, At the present time a few furnaces are out of blast 
for repairs, and a large quantity of coke is now being made by all 
the new collieries erecting coking appliances as part of their 
equipment. Best washed coke is now at lis. to 15s. 6d. per ton ; 
unwashed, 12s. 6d. to 13s. 6d. per ton. Engine fuel keeps in good 
request at 6s. to 7s. per ton; coking fuel, 6s. 6d. to 7s. per ton. 





Hematite Irons. 


Quotations for delivery in Sheffield and Rotherham remain 
at 87s. to 893. per ton for West Coast, and 83s. to 85s. per ton for 
Kast Coast, the latter subject to 24 per cent. Makers are falling 
short of orders for forward delivery, and are rather anxious to sell 
on that account, but the prices of raw material are suck as to leave 
very little profit at the present quotations. 


Lincolnshire lron again Reduced, 

The Lincolnshire Ironmasters’ Association, at their fort- 
nightly meeting on the 25th October, decided to make reductions 
in prices, making current quotations for delivery in Sheffield and 
Rotherham as follows :—No. 3 foundry, 583. 6d. per ton; No 4 
foundry, 583. 6d. per ton; No. 4 forge 58s. 6d. per ton; No. 5, 
mottled, white, and basic, 603. 6d. per ton. These figures, com- 
pared with those given in last week’s report, show a reduction of 
23. a ton on the first three numbers, and of 3s. a ton on No. 5, 
mottled, white, and basic. A reference to the values about twelve 
months ago is interesting. Then No. 3 foundry stood at 58s. 6d. 
—the same price it is to-day—No. 4 foundry at 563. 6d.; No. 4 
forge at 55s. 6d.; and No. 5, mottled, white, and basic, at 59s. 


Derbyshire Jrons, &c. 

Quotations remain as last reported—No. 3 foundry, 61s. 
per ton; No. 4 forge, 593. per ton. Irons are scarce, the make 
being sold forward to the end of the year. Substantial supplies 
of pig iron are being drawn by Lancashire and the Midiands, 
principally on contract account. ‘T'he second of the three furnaces 
erected by the Staveley Coal and Iron Company at {its new 
Devonshire works has been put into blast. 


Military, Marine, and Railway Material. 

The scarcity of Government work is keenly felt in the 
military material departments. Few orders are being given out 
for shot, and nothing at all for armour. Inquiries should be in 
the hands of makers about this time, and probably cannot be long 
delayed. The orders looked for are on account of armour for the 
two battleships and three cruisers to be laid down, and for the 
forgings and castings for these, as well as for the destroyers to be 
built. A few months ago there were rumours about probable 
military and naval work on Chinese account, but no orders have, 
as yet, been received. Marine forgings for turbine work 
are in request. Very little is coming forward on account of the 
mercantile marine, builders holding back owing to the relatively 
high prices and no excessive freight demands. Railway material 
manufacture keeps steady, mainly on foreign ana colonial 
account, the home companies restricting their orders to current 
requirements. 


Information for Manufacturers. 

Mr. A. P. Bennett, Commercial Attaché for Austria- 
Hungary, Italy, and Greece, from the Fcreign-office, is to attend 
at the Chamber of Commerce Room at the Cutlers’ Hall on Monday 
next for the purpose of giving information to all persons interested 
in trade with Austria-Hungary, Italy, and Greece. 


Ivory Sales. 

Following the Liverpool sales, at which there were only 
about 44 tons catalogued, and the Sheffield trade bought very 
little, came those of London, where the catalogues contained 
574 tons, as compared with 634 tons at the corresponding anctions 
last year. Sheffield houses were well represented. The demand 
proved sufficient to keep values well up to the level of the 
best prices ruling in July, with the excepsion of ball ivory, which 
declined on the average £10 to £20 per cwt. for the larger sizes, 
suitable for the American market. France bought to a larger 
extent, but Germany, although always an important buyer, was 
less prominent than usual. ‘I'he Snetiield demand was redneed, 
and the London trade was. of average dimensions. Bombay, Zan- 
zibar, and Mozambique large and medium teeth sold firmly, also 
hard. Abyssinian large and medium tusks firm. Egyptian soft, 
large and medium tusks firm to £2 dearer; hard steady. 
Gaboon, Ambriz, Congo, &c., large and medium -tusks sold 
steadily, but £1 and £2 easier. Serivilloes firm. Bangle lath 
generally firm ; smali sizes rather dearer. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Shipbuilding Industry. 

AT present the position and prospects of the shipbuilding - 
industry occupy a large amount of the attention of business men, 
the more so because the continuation of work at so many of the 
iron and steel making establishments depends a good deal upon it, 
and already some of the mills are running very irregularly. Ship- 
owners have not had a good time lately, because, notwithstandiug 
that there has been plenty of work for steamers, and there have 
been none laid up, the rates of freight have been low, while the 
cost of running the vessels has been high, chietly on account of the 
dearness of bunker coal. The dividends paid to shareholders ia 
shipping have consequently been poor, and it is difficult to get 
from those who invest their money in shipping any further supplies 
for new tonnage, especially when shipbuilders keep quotations 
for this almost as great as ever. Before there is any real improve- 
ment in shipbuilding, plates, angles, and other materials will have 
to come down substantially in price. Up to the present there has 
been not the slightest reduction ; indeed, steel plates to-day 
are at exactly the same figure as they have been since 
the middle of iast December, and that has been £7 10s., less 24 
per cent. f.o.b., the highest rate that has been ruling since 1900. 
Manufacturers of steel plates seem to prefer running their mills 
short time to taking less money for their production, but then it 
is to be borne in mind that plate makers are not themselves able to 
get cheaper materials, or have not been till within the last two or 
three weeks. This week more inquiries for new shipping have been 
in circulation, most of them being regarded as feelers, Several 
were from Swedish and South American traders, 


Cleveland Pig Iron. 


Not the least improvement can be reported in the Cleve~ 
land pig iron market ; but, after all, it is not so much affected by 
depression as the hematite iron market, which is largely influenced 
by the condition of the shipbuiding industry. Consumers are all 
looking for cheaper iron, and therefore hold off from buying 
wherever they can. They donot appear to have contidence innext 
year, and what little iron is bought is for early delivery. There 
have, however, been inquiries for Cleveland iron to be delivered over 
the first quarter of 1908, but they have not resulted in actual 
business, because producers asked considerably more than buyers 
were prepared to give. The consumers expected that the sellers 
of makers would follow the lead of the sellers of Cleveland warrants, 
who have been taking 3s. to 3s. 6d. per ton less for three months’ 
iron than for prompt, and this week 2s. less, But producers have 
not seen their way to do this, as they are not badly off for orders 
yet ; indeed, the output of Cleveland pig iron is stil not equal to 
the requirements, though it has been increased. Such a price as 
consumers are proposing to give for the first quarter of next year 
can hardly be profitable, for ironstone is not likely to be cheaper. The 
present prompt price of No. 3 Cleveland G.M.B. pig iron is 53s. 6d. 
per ton, with No. 1 at 59s, 6d.; No. 4 foundry at 53s.; and No. 4 
forge at 52s. 6d. The quotations for mottled and white iron are 
altogether nominal. On only one day this year has the price of 
Cleveland warrants been lower than that quoted at the close on 
Wednesday, viz.,on March 26th, when 52s, 10$d. cashruled. Makers 
have no stock, and can supply very little iron for prompt delivery ;in 
fact, those who need iron for delivery at once have generally to 
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buy warrants, which can mostly be delivered for shipment much 
more promptly than during the late spring and summer, the 
facilities for loading steamers having lately been improved. 


Cleveland Miners. 

The Cleveland Mineowners’ Association and the repre- 
sentatives of the miners agreed on Monday that wages are not to 
be altered this quarter, but masters would not make any arrange- 
ment beyond that. The employers intimated that, owing to the 
unsettled condition of trade, ihey were afraid to say anything 
about a longer settlement. 


Hematite Pig Iron. 

The price of East Coast hematite pig iron continues to 
fall, but not rapidly, The decline in this branch is not due mainly 
to speculative operations, as it is in the case of Cleveland iron, 
but is brought about by legitimate causes, chietly the depression 
that is overspreading tne shipbuilding industry. Speculators do 
not generally operate in hematite pig iron. ‘ne irregular work- 
ing of the establishments producing shipbuilding material has 
lessened the consumption of hematite pig iron, and the production 
has, therefore, been reduced. In addition to the hematite fur- 
naces that have been blown out, several furnaces heretofore making 
hematite iron have been changed to Cleveland iron, though it 1s 
not easy to get enough local ironstone to supply the turnaces that 
are producing thelatter. The price of :nixed numbers East Cuast 
hematite pig iron has been further reduced to 76s. per too, but 
probably 75s. 6d. would not be refused. It is still 223, 6d. per 
von dearer than Clevelana No. 3 pig iron instead of the usual 10s, 
Naturally, in these circumstances, consumers are not prepared to 
buy much iron for forward delivery. Rubio ore is aown to 19s. 
per ton c.i.f. Tees, or 3s. 6d. per ton less than the best price quoted 
uuring the current half-year, but 5s. 3d. per ton less than the best 
price of the year. Fuenace coke is also cheaper, 20s, per ton 
delivered at Middlesbrough furnaces being readily taken ; but that 
is generally considered too much, for with 53s. 6a. as the price of 
No, 3, the ironmaster thinks he should have his coke at less than 
18s, per ton. 


Stocks of Pig Iron. 

Consumers are still drawing heavily upon the stock of 
Cleveland pig iron in Connal’s store, as the output of Cleveland, 
though increased, is still short of requirements. Makers’ stocks 
are not accumulating. On Wednesday the stock of Cleveland iron 
in Connal’s store was 118,635 tons, a decrease for October to 30th 
of 31,328 tons. The stock consisted of 110,843 tons of No. 3, and 
7792 tons of other Cleveland iron deliverable as standard. 


Exports of Pig Iron. 

October has been an excellent shipping month, almost the 
best of any month on record, and certainly the best October ever 
known. Deliveries have again been extraordinarily heavy to Ger- 
many, consumers there being anxious to get in their winter stocks 
before traffic on the inland waterways 1s interfered with by the 
weather, ‘The total shipments of pig iron during October to 30th 
from the Cleveland district amountea to 139,066 tons, as compared 
with 130,326 tons in September, 132,052 tons in October, 1906, and 
$1,074 tons in October, 1905, all to 30th. 


Manufactured Iron and Steel. 

Little buying is reported in any branch of the finished 
iron and steel industries, as consumers are holding off for reduced 
prices, which manufacturers say they cannot very well make until 
more substantial decreases in the quotations for raw materials are 
forthcoming. In scarcely any branch has there been any change 
in prices this year. Steel ship plates have been at £7 10s., less 
24 per cent., ever since the miadie of lass December. The plate mills 
at the Bolekow-Vauznan works are running only fourdays this week. 
About 1500 men are on short time, or wholly idle. ‘The situation, 
it must be acknowledged is anything but encouraging. It is 
generally conceded that prices must be reduced before anything 
much can be done in securing orders, Steel ship plates are at 
47 10s.; iron ship plates, £7 15s.; packing iron, £6 15s.; steel 
joists, £6 17s. 6d.; steel ship angles, £7 Zs. 6d.; steel sheets, 
£8 15s.; galvanised sheets, £13 2s. 6d.; common iron bars, £8 ; 
vest bars, £8 7s. 6d.; best best bars, £3 15s., all less 24 per cent. 
f.o,t., except corrugated sheets, which are less 4 per cent. f.o.b. 
Heavy steel rails are at £6 10s. net f.o.b. 


Coal and Coke. 

The market for both coal and coke is quieter than it has 
been for several months, and the tendency of prices is downwards, 
‘The demand at home has slackened, as also it has from the 
Continent, and it may be expected that with the close of October 
the deliveries oversea will become even less brisk. Best steam coals 
are down to 14s, 9d. per ton and seconds to 13s, 9d., while best gas 
coals have dropped to 14s. 3d., with seconds at 123. 94, Coking 
coal has also falien to 123, 9d., and Durham unscreened bunkers to 
l2Zs. 3d. The price of coke is likewise declining, as may be 
expected when tne blowing out of so many furnaces 1s taken into 
account. Foundry coke is down to 22s. per ton f.o.b., and furnace 
coke can readily be obtained at 203. per ton, delivered equal to 
Middlesbrough, but a lower figure is expected to rule. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Trade Outlook. 

THE business outlook has not been improving, and there 
are even apprehensions that quieter times may possibly be ahead. 
Labour agitation has done much to unsettle matters, and the posi- 
tion has been aggravated by financial troubles abroad, and the 
consequent stringency and increasing price of money at home. 
Costs of raw material, while decreasing, still appear too high to 
admit of the free arrangement of new contracts, so that in the 
placing of fresh work very little progress is being made. Fortu- 
nately, in most branches, there is fair employment in the mean- 
time. 


The Warrant Market. 

A feeling of depression has characterised the warrant 
market this week, the trouble in financial circles in America and 
e.sewhere having caused speculators to hesitate in their operations. 
Un some days there has been scarcely any business doing. While 
at the end of last week a more hopeful feeling prevailed, and it 
was thought that the strength of the statistical position in iron 
stocks might have a good effect, the tone of the market this week 
has been very dull. There is comparatively little spot demand for 
iron, and transactions for future delivery are at reduced prices. 
The cash price of Cleveland warrants is about 54s., while business 
has been done for one month at 53s. 14d., and for three months at 
523, 3d. to 51s, 44d. per ton. 


The Position and Prices of Makers’ Iron. 


The buying of raw iron at the momentis on a meagre 
cale, there being few new contracts of importance available. Out- 
put has been considerably reduced, there being &? furnaces in 
blast in Scotland, compared with 9] at this time last year. 
Makers report that they have still good orders in course of execu- 
tion. At the worst, and should the demand not improve, tke 
likelihood is that the ironworks might now work for additions to 
the greatly depleted stocks. Prices have naturally, in the circum- 
stances uf the market, had an easier tendency. Monkland, No, 1, 
is quoted at Glasgow 67s.; No. 3, 64s.; Carnbroe, No. 1, 68s.; 
No. 3, 64s.; Ciyde, No. 1, 71s.; No. 3, 68s.; Gartsherrie, No. 1, 
71s. 6d.; No. 3, 6€s. 64.; Calder, No. 1, 72s, 6d.; No. 3, 67s.; 
Summerlee, No. 1, 75s. 6d.; No, 3, 688.; Langloan, No, 1, 78s.; 


No. 3, 74s,; Coltness, No. 1, 90s.; No. 3, 71s. 6d.; Glengarnock, 
at Ardrossan, No, 1, 74s.; No. 3, 68s.; Eglinton, at Ardrossan 
or Troon, No. 1, 66s.; No. 3, 63s.; Dalmellington, at Ayr, No. 1, 
68s.; No. 3, 63s.; Shotts, at Leith, No. 1, 73s.; No. 3, 68s.; 
Carron, at Grangemouth, No, 1, 77s. 6d.; No. 3, 68s, 6d. per ton. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports have been 
rather larger, amounting in the past week to 8031 tons, compared 
with 6786 in the corresponding week of last year, showing an in- 
crease of 1245 tons. The total shipments for the current year to 
date are 324,403 tons, being 71,555 tons more than in the corre- 
sponding week of lass year. he arrivals of Cleveland pig iron at 
Grangemouth have been 9067 tons, against 11,349 in same time 
last year, showing an increase of 5143 tons. 


Finished Iron and Steel. 

New orders are not coming to hand for malleable iron to 
the extent that could be desired, 1t is reported that in some cases 
the fresh work being obtained is not equal to what is being com- 
pleted, so that there are apprehensions of difficulty in keeping 
works fully going. ‘The keenness of competition with the Conti- 
nent is adversely affecting trade, especiaily in the export depart- 
ment. Inthe steel trade the position of affairs does not show 
much change. Home demand is poor, and there is a difticulty in 
obtaining specifications under existing contracts. There is a fair 
export trade in steel, but prices are reported to be barely 
remunerative, owing to the high costs of production and the com- 
paratively low rates at which tnis business has to be done. One of 
the Scotch steelworks had to be closed down for a few days 
through want of specifications, 


The Coal Trade. 

The volume of business in the shipping branch of the coal 
trade is fairly well maintained, but the dewand for future delivery 
has been less active. Shippers are less anxious to place orders for 
forward business in view of the general impression that values are 
likely te go lower. It is reported that 1n one or two cases mer- 
chants have been endeavourirg to get rid of contracts undertaken 
some time ago, but for delivery some time hence, and 1s, a ton is 
said to have been paid to cancel obligations of this character. All 
kinds of coal are now more easily obtainable, and there is a general 
easier tendency in prices. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
State of the Coal Trade. 

My impression that the boom in coal was passing away, 
and that the highest point had been gained, bas had contirmation 
every week of late. A few authorities, while admitting the change 
taking place, yet cling toa belief in a revival. As remarked in 
this column, tne accumulation of stocks at the principal ‘* bays” 
has been a conspicuous feature, and at one time it was estimated 
that fully halt a million tons were ready in wagons awaiting 
shipment. Some improvement in the arrival of tonnage has 
lessened this, but the fact remains that a large quantity 
is still to be seen, and prices have not recovered. Coal- 
owners have had a good time, so far as large shippers are 
concerned. Comparatively a short time ago sales of best steam 
coals were being made at 23s,, and Zls. to 22s, 6d, were ordinary 
figures, and now, as stated in this column, they have dropped into 
the 17s. groove, and common quotations vary from l/s. 6d. to 
18s, This week there was marked activity at the Cardiff docks, 
and a clearance of nearly 70,000 tons; several of the cargoes ex- 
ceeding 500) wns, and a number varying from 3000 to 40U0. At 
Carditt, Newport, and Swansea there was a firmer tone in business, 
and the hope has been generally expressed that the closing months 
will strengthen the re-action. A few days into November will give, 
possibly, better assurance of this, Mid-week, the statement on 
Uhange, Cardiff, was that prices were stationary, but as more ton- 
nage was coming in a busy week was assured. It is stated that the 
Royal Steam Packet Company has accepted the offer of a local 
company for 30,000 tons best steam to be delivered in the next 
three months. Price is rumoured to be under 17s. tid. f.o.b. 


Latest Coal Quotations, Cardiff. 

Best steam, 17s. 6d, to 18s. 6d.; seconds, 17s. to 17s, 6d.; 
ordinary large steam, lbs. 5d. to 16s. 6d.; drys, 18s. to 19s.; 
ordinary, 17s. tol7s. 9d. Best Monmouthshire black vein, 16s. 3d. 
to 16s, 6d.; Western Valleys, 15s. 9d. to 163. 3d.; Eastern Valleys, 
14s. 6d. to 15s. 6d.; best house coal, 19s. 6d. to 203. 6d.; seconds, 
17s. 6d. to 183.; No. 3 Rhondda, 193. 6d. to 20s.; through, 163. 9d. 
to 17s.; No. 3 smalls, 13s. to 13s. 6d.; No. 2 Rhondda, 14s. 6d. 
to 15s,; through, lls. 6d. to 12s,; No. 2 smalls, 9s. to 9s. 6d.; 
best washed nuts, 15s. to 15s, 3d.; seconds, 14s, to 14s. 3d.; peas, 
13s. to 13s, 3d.; seconds, 12s. 6d. to 13s.; best small steams, 11s, 
to 1ls. 6d. ; seconds, 93. 6d. to 10s. 6d.; other smalls, including 
dry, 8s. to 93. Patent fuel, 17s. 9d. to 18s. 3d. Coke, 19s. to 
2l1s., furnace ; ordinary foundry, 22s. 6d. to 24s, 3d.; special, 25s. 
to 28s. Pitwood, 25s. to 2ts, 


Anthracite. 

The best is quoted in Swansea at improved figures :— 
Malting, 293. to 30s.; seconds, 28s. to 29s.; Swansea Valley, 
223. 6d. to 24s.; red vein, 20s. to 2ls.; machine-made cobbles, 
27s. to 28s.;-nuts, 283. 6d. to 303.; peas, 14s. to 16s.; rubbly 
culm, 83. to 8s, 6d.; duff, fs, 6d. to 6s. Other quotations are : 
Best steam, 17s. 94. to 18s. 3d.; seconds, 16s. 3d. to 16s. 9d.; 
ordinary large bunker, 14°. 6d. to 15s.; through, 12s. 3d. to 
123. 6d.; smal], 9s. to 10s. 6d.; No. 3 Rhondda, 20s. 9d. to 
21s, 3d.; small, 13s. 94. to 14s, 3d.; patent fuel, 17s. 6d. to 18s. 


End of a Long Strike. 

After lasting for three years a settlement of a dispute has 
been arrived at, it is stated, at the Main Colliery, Skewen, near 
Neath. On Tuesday a startwasmade. The labour trouble just ended 
was owing to a question of price, the men standing out for similar 
wages tothose paid at Mr. Hedley’s colliery, Cwr-y-Bettws. The 
Main Colliery is a fine property, and £75,000 have been expended 
by them in its develop:nent so far ; coal was won after sinking 250 
yards, 


Price List at Treharris. 

It is now tolerably certain that another long deferred 
arrangement, that of Treharris, in regard to a price list, is on the 
eve of being settled. The matter has been in dispute over two 
years. 


Iron and Steel. 

A fair amount of business continues to be done, both at 
the works and in shipment, though authorities agree that the out- 
look is not a hopetul one, and the prospect of short times is 
regarded by workmen as very probable. Among the importations 
have been :—Pig iron from Bilbao in large bulk ; 2400 tons received 
at Newport, and consigned to Guest and Co.; 358 tons ot rails, 
80 tons of fish-plates, and a quantity of crop ends from Working- 
ton to Swansea ; cargo of scrap from same to Newport; 480 tons 
pig iron from Harrington to Swansea; two cargoes steel bars 
to Newport from Workington ; steel scrap from Preston and from 
Southampton. In the case of exports there have been some 
despatches of heavy rails, and of light, with fish-plates ; 2900 tons 
rails and fish-plates went to Brisbane from Cardiff. In the matter 
of iron ore there has been noslackness in receipts of cargoes, which 
have come in from Bilbao, Benisaf, and Honirillo; some to 








Guest, Keen and Co,, Ebbw Vale and Blaenavon. Large stocks 








remain at several of the works. It will be seen that prices aro 
rather low; one small cargo has come from Gothenburg, 
At the Metal Exchange, Swansea, the following quotations were 
given out :—Bessemer steel bars, £5 103.; Siemens, £5 15s, [iyi] 
quotations not given, but heavy; are understood to be about 
£610s. Pig iron: Hematite, mixed numbers, 71s.; Middlesbrough 
5is,; Scotch, 64s.; Welsh hematite, 80s. Iron ore at Newport and 
Cardiff: Rubio, 17s. 9d, to 183. 3d.; Almeria, 17s. 6d. to 17s. 94, 
A quantity was received by Guest and Co. this week from San- 
tander, 


An Advance in Wages Demanded. 

An application is to be made for a further advance iy 
colliers’ wages to the extent of 24 per cent. Opinions vary as to 
the wisdom of making this demand on a falling market, but the 
contention of the colliers is that it is within their just right. 'I'\is, 
of course, will be impartially discussed, 


The Jubilee of the South Wales Institute. 

An interesting gathering took place this week in Carditt un 
the occasion of the jubilee of this institution. It was founded |, 
Ejiward Williams, of Middlesbrough, as stated in the ‘History of (}\, 
Coul Trade of Wales,” which was compiled by a personal friend and 
coatemporary of his, but the numerous engagementsof Mr Williams, 
and the desirability that the Institute should havea local head, Joc 
to the selection of Mr. Menelaus for its tirst president. There 
are only three survivors of its original members. At the genera! 
meeting this week Mr. Deakin presided, and some interesting s:1})- 
jects were discussed, amongst them the Aérolith patent liquid air 
mining rescue apparatus. Mr. McMurtie referred to the difficulty 
of replenishing when « mile from the shaft. In the evening a 
paper was read on earthquakes, on the gyroscope, ani other 
subjects. 


Tin-plate. 

A degree of slackness has prevailed of late in the tin 
houses, and workmen complain that their average is now only about 
four days a week, Inthe tin mills there is tolerable activity, and 
returns show this: Shipments were 74,711 boxes; receipts from 
works, 68,903 boxes ; present stock, 153,663 boxes, At Llaneliy 
the condition of the trade is rather below expectations. The 
failure of buyers is stated to have told seriously upon local mer- 
chants, and weakened the feeling of confidence which had existe, 
The outlook in the district is not so good. There is a lessened 
demand for plates. In the Swansea district requirements for oil 
sheets for Russia are coming in, consigned to Batoum and Odessa, 
Latest prices are: Ordinary Bessemer plates, 153. 9d. to 11s,; 
Siemens, the same ; big sheets for galvanising, +10 5s, to £10 10s,; 
I.C., 28 by 20, 112 sheets, 27s. 9d. to 283.; Siemens I.C,, 20 by 10, 
225 sheets, 20s. Other quotations: Block tin, £150 10s.; copper, 
£66 15s.; lead, £18 153.; spelter, £21 15s.; silver, 281d. In the 
Swansea valley there was a moderate quantity of smeiting done, 
but not such a vigorous condition shown as in past months. 
degree of depression characterises the copper trade, but as regards 
spelter and nickel, there isa good volume of business being carried 
out. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Uctober 25th, 

THE pig iron market, throughout all sections, is exceptionally 
quiet, and large transactions are of extremely rare occurrence. 
Furnace owners are taking advantage of the present dulness to 
blow out furnaces and repair, and this reduces the production 
materially. At present prices there is butgJittle margin in pig 
iron, and if prices are not improved owners are not particularly 
anxious to biow in. Prices for ore for next year have not been 
tixed, and the consumers are a little nervous in consequence, (re 
producers will supply the actual demand, and keep prices at the 
top notch. The developments of ore in Cuba are attracting a good 
deal of attention, although it is not known at present whether the 
company owning these deposits will appear as a factor in the open 
market. There is a general hesitancy to buy heavily of pig iron 
for the next year’s delivery. A few contracts, ranging from 500 
to 10,000 tons, have been placed ; but in a general way there is a 
disposition to hold back, In finished iron there is only moderate 
activity. Bars, sheets, merchant steel, iron and steel plates, are 
being called for regularly, but in small lots, and only for early 
delivery. The distinctive character between business now and 
twelve months ago is in the dates of forward delivery. There are 
fewer buyers now for remote delivery in comparison to last year. 
This is explained by increased capacity and by more conservative 
buying. Large business is being done in structural material, as 
measured by the number of orders, The North-Western Pacitic 
Railway has purchased 220,000 tie-plates for constructional pur- 
poses. Western railroads have their estimates pretty well made 
up for the material they will want for next year, including rails 
and lesser equipments, 

It is believed that a large amount of this business will present 
itself at the mills not Jater than December. The larger brokers in 
this city, and at inferior points, predict an improving activity 
before the close of the year, and they base their convictions upon 
the fact that supplies are rather low among most. users of mill pro- 
ducts. Much depends upon how the controlling financiers manage 
affairs in this city. The situation is so tense that all-night meet 
ings have been held to plan methods for self-protection, and to 
avert disastrous consequences that would follow a suspension of 
any of the larger hanks. We are skating on very thin ice, but the 
banking interests are confident that they will be able to harmonise 
all contlicting interests. The copper market continues weak, and 
prices are still low—in fact, there seems to be no bottom to copper, 
and prices are made almost every hour. ‘ne trouble lies in the 
inability to finance the large surplus. The demand for finished 
products bas fallen off 50 per cent. ‘I'he frantic efforts which have 
been made have completely demoralised the market. The large 
consumers are not taking advantage of the situation. ‘I'he market 
now rests upon a 12} basis. Lead is quiet and but few sales are 
made, The tin market is without any feature. New business in 
tin-plate is of moderate proportions, 








Contracts.—Messrs. Ed. Bennis and Co., Limited, bave 
racently received orders for eighty-four machine stokers and self- 
cleaning compressed air furnaces, The orders are distributed 
among electric light and power stations, collieries, steel works, 
lead mines, engineering works, brick, pottery, and cement works, 
textile mills, dyeing mills, flour mills, oil mills, and dairy 
companies. In addition to the stokers they have also received 
orders for several sets of complete elevating and conveying 
apparatus. ‘Their automatic steam pressure regulator for 
controlling the damper in flues and also the stokers is in request. 
—The Hudderstield UC .rporation have just placed a contract in the 
hands of Messrs, Willaus and Robinson, Limited, of Rugby, for 
two 2500 K,V.A. turbo-alternators, the plant being required for 
supplying electric power to certain textile mills in the 
neighbourhood which have decided to adopt electric motor 
driving.—'The Auto-controller and Switch Company has recently 
received from the Royal Arsenal, Woolwich, an order for a large 
quantity of its ‘‘fluxite” soldering paste. We understand that 
before this order was placed, the flux was subjected to a prolonged 
test extending over more than three months.—Messrs. Lassen and 
Hjort have secured an order for one of their water softening 
plants, capable of dealing with 15,000 gallons of water per hour, 





from the Wemyss Coal Company, Limited, East Wemyss, Fife. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 
Rheinland-Westphalia, 
THE position of the iron and steel market is unaltered, 
fresh orders have come in during the week, and prices are 
ned to give way here and there. Prospects as well as the 
nt condition of the pig iron business are less favourable than 
a few weeks ago. Exports in p‘g iron have been decreasing per- 
ceptibly. Pig iron dealers complain of a want of orders, and 
imports in English iron continue, though they are less extensive 
than previously. 
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Production of Pig Iron in Germany. 

According to official accounts given by the Union of 
German Iron and Steel Masters, the production of pig iron in 
Germany, ineluding Luxemburg. was, for September of present 
year, 1,091,020 t., against 1,036,753 t. in September, 1905, and 
against 1,117,545 t. in August of present year. Output of the 
different sorts of pig iron was as follows:—Foundry pig, 194,744 t., 
against 176,755 t. last year ; Bessemer, 38,545 t., against 38,118 t.; 
basic, 719.210 t., against 670,687 t.; steel and spiegeleisen, 82.105 t., 
against 81,593 t.; and forge vig, 56.616 t.. as against 69,600 t. 
Total output of pig iron in 1907 was 9,688,484 t . as compared with 
9.272.983 t. for the same period of Jast year. Makers and dealers 
jn manufactured iron are only doing a langnid business, The 
Steel Convention, at a recent, meeting, resolved to grant the long 
desired export bcunty of M. 10 p.t. for semi-finished steel to the 
pure’ rolling mills, which are so keenly affected by the decrease 
in trade, having to pay the former high prices to the Steel 
Convention, 


Sales of the Steel Convention in September. 

Deliveries in semi-finished steel have been 125,291 t., 
against 139,044 t. in August of the present year. and against 
138,280 t. in September last year ; railway material, 176,973 t., 
against 195,718 t. in August, and against 149.480 t. in September 
last year ; sectional iron, 117.359 t., against 186,106 t. in August, 
and against 156,669 t. in September, 1906. Deliveries in semi- 
finished steel thus show a decrease of 14,354 t., railway material 
18,745 t.. and sectional iron 68,747 t. when compared to the 
month before, and against September of last year the decrease in 
sales of semi-finished steel was 12,989 t., in sectional iron 39,310 t., 
while deliveries in railway material were 27,493 t. higher than in 
the same month last year. Inland consumption in semi-finished 
steel was just 10 per cent. higher than in September, 1906, inland 
consumption in semi-finished steel from January to September 
being exactly 84 per cent. higher than in the corresponding period 
of 1906. The Steel Convention is reported to have granted con- 
cessions in price to English export firms for contracts booked 
before November 30th of the present year, 5s. being granted for 
the Balkan district and 10s, for South America. 


The Silesian Iron Industry. 

There was a moderately good business being carried on 
generally in the principal departments, but not much life is stirring, 
and few forward orders can be secured. Output of the Silesian 
blast furnace works inSeptember of the present year was 80,148t., as 
against 76,618 t. in the year before; since the beginning of the year 
704,784 t. have been produced, as compared to 667,119t. in the 
corresponding period the year before. Exports till the end of Sep- 
tember of the present year amounted to 753 t. only. 


Coal in Germany. 
The condition of the coal market is unaltered, only for 
engine fuel an increasing demand was felt. The scarcity in coal 
and in coke continues, demand being higher than output. 


Fair Accounts from Austria-Hungary. 

Activity and demand in the various departments have 
remained satisfactory during the week. The terms of delivery are 
long, as before ; in Austria-Hungary more especially they in many 
cases reach into the second quarter of 1908. Sales of the Austro- 
Hungarian ironworks in September of this year were:—In bars 
and sectional iron, 303,541 q.; girders, 111,904 q.; heavy plates, 
13,418 q.; rails. 42,120q. Since January Ist of the present year 
sales amounted on 2,540,419 q. for bars and sectional iron, 
1,046,244 q. for girders, 378,168 q. for heavy plates, and 512,880 q. 
for rails, Except for girders, which have decreased in consequence 
of the stagnation in the building line, consumption in iron shows 
an increase. The rise in the sales of heavy plates, for instance, is 
inore than 25 per cent. for the last month. In rails also deliveries 
have been more extensive after a period of dulness. Trade on 
the Austro-Hungarian coal market is tirm and increasing. 


The French Iron Business. 
_ Both iron and steel meet with strong request in France, 
and prices are consequently very stiff. 
Slight Improvement in Belgium. 


; The steadiness which prices have been showing during 
this week and the last has caused a rather more hopefal feeling in 
some branches. Average «juotations are :— 


Eap rt trade. Inland t-ade. 
‘ranc3. Fraces. 
Merchant bars, No.2 .. .. 2. 187-50 to 140 167-50 
Merchant hars, No. 3 «eo co 18 170 
Merchant st2el aaah 137 to 149 172-50 


While inland quotations have been pretty well maintained, those 
for export were reduced 10f. to 15f. p.t. Girders are in limited 
request, fetching 148-75f. p.t. for export and 167-50f. p.t. for home 
consumption, A fairly extensive trade is being done in rails, at 
150f. to 160F. p.t., while last year only 130f. p.t. could be obtained. 
Plates continue neglected. asis prices are as under :— 


Export. Inland. 

Francs. Francs. 
Common iron and steel plates.. 162-50 177-50 
Iron plates No.3... .. .. 165 . 180 
Martin plates.. 75 187-50 


(rerman competition is keenly felt in the manufactured iron 
department. Anexceedingly animated business is being carried 
on in fuel of every description in Belgium. There are next to no 
stores, and consumers will find much difficulty in covering demand 
in winter, the present consumption remaining regular and strong, 
and generally higher than the output. Briquettes sell freely at 
23f, to 25f. p.t. 








CLAIM FoR WaGEs.—A test case of peculiar interest recently 
came before the Bench at Stalybridge Police-court. ‘Lhe plaintiff 
was a bricklayer, who claimed the sum of tenpence from a firm of 
mill contractors for wages due to him. It appears that owing to 
the foreman using offensive language to him the plaintiff left his 
work, and his employers kept back the sum mentioned in lieu of 
an hour's notice, The bricksetter based his claim upon the 
custom prevailing in the district, where, according to the evidence 
given by witnesses, a dissatisfied contractor simply orders an un- 
satisfactory bricksetter off the premises, and, on the other hand, 
the bricksetter can at any time go and “ put his coat on.” The 
Bench ruled that these local conditions and custom must prevail 
in the absence of a contract between master and man, and gavea 
verdict for the bricksetter, with costs. It is of interest to note, 
however, that the conditions of employment in this trade vary in 
different localities. For instance, at Bolton one hour’s notice is 
necessary, at Newcastle two hours’, and at South Shields nine 
hours’ notice on either side is required to be given. 





BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.I.Mech. E. 








When an i tion is icated from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the adverti. tof the pt of the yplet 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office 0/ opposition to the grant of a Patent, 

















STEAM ENGINES AND BOILERS. 


6335. March 15th, 1907.—IMPROVEMENTS IN FURNACE SMOKE 
Consumers, The Perfect Simplex Combustion Company, of 1326, 
St. Andre-street, Montreal, Canada. 

This invention relates particularly to furnace smoke consumers 
of the type situated at the rear end of the fire chamber, which are 
provided with means for supplying air through downwardly 
directed transverse slots to the products of combustion as they 
pass to the bridge. There are five figures. Fig. 1 is a longitudinal 
vertical section of the furnace of a tubular boiler. The forward 
face of the bridge wall b, concaved as at c, hasits upper transverse 
edge extended forwardly as at d, and a baffling member is sup- 
ported by a pier ¢ a short distance in advance of the bridge wall, 
and has a rearwardly projecting transverse rib f, with its under 
side concaved as at g. An auxiliary grate ¢, formed of a pair of 
grate sections, and constituting a continuation of the main grate 
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m, is situated beneath the baffling member, and extends from the 
pier to each side of the fire chamber ; and flues are formed in the 
side walls of the ash-pit and communicate with the auxiliary 
grates, and supply air to a tuyere made of a pair of downwardly 
converging transverse plates, / and i—preferably of fire brick— 
disposed with their lower side edges on a level with the top of 
the bridge wall, and their ends built into the side walls of the 
fire chamber, such converging plates constituting a continuous 
transverse tuyere with a discharge opening in its lower end, and 
fed with heated air by flues 4, in the side walls of the furnace 
communicating with the ash-pit by means of the flues. The rib 
f and forward extension d of the bridge wall form a contracted 
passage for the mixed products of combustion and air, and this 
in combination with the effect of the air admitted at this point, 
intensifies the heat there and renders the consumption of the 
volatile products of combustion—including the small particles of 
carbon carried thereby—more parfect.—October 2nd, 1907. 


INTERNAL COMBUSTION ENGINES. 
21,479. Septémber 28th, 1906.—IMPROVEMENTS IN AND RELATING 
TO Prime Movers APPLICABLE AS PUMPS AND AS MEASURING 
Devices, Car? Gause, of Kéniggrdtzerstr., 105 Berlin. S.W. 11, 
Germany, and Philipp Conrady, of Brucken-Allee 9, Berlin. 
N.W. 23, Germany. 

This invention relates to generators of power such as engines and 
motors with rotating pistons or rotating cylinders, in which flips are 
employed which may be revoluble on the piston. These flaps 
effect a rotation of the parts under the action of the propellant. 
On the other hand, if either cylinder or piston is driven, these flaps 
move a liquid or gaseous fluid through the apparatus. There are 
pairs of flaps 4, 5, 41, 5! in the cylinder 1, which rotate the piston 2. 
The admission and emission of the propellant gases takes place 
though the ports 6, 6!,7, and 71. There are seventeen figures. 
Fig. 11 represents a form of engine which works as a gas engine. 
The piston 2 in the illustration moves in the clockwise direction 
from above downwards. The space 8 which is thus enlarged is 
filled with gas mixture through the valve 6. When thespace 8 has 
attained its greatest size the valve 6 is closed. When the piston 
rotates further and the space 8 is again diminished the flap 4 is 
lifted up and the mixture passes into the space 10, it being here still 
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more compressed. When the piston has passed to a point rather 
more than half-way between the upper port 6 and the lower one 6! 
the explosion takes place whereby the piston is driven forwards. 
The expanding gases increase the space 9 and, in the first place, 
still hold back exhaust valve 20! in the space 10 until the expan- 
sion has developed sufficiently and the valve is opened by the tappet 
211, after which the gases can escape through the opening 71. A 
cycle of operations takes place likewise during the return upward 
movement of the piston, when gases are sucked through the valve 
61 into the space 9 ; these gases are then exploded in the space 11, 
and are retained in the first place by means of the valve 20, then 
released, and, lastly, allowed to go into the open air through the 
pipe 7. In the illustration it may be seen that the flaps are pro- 
vided with layers of insalation 22. The interiors of the explosion 
chambers are likewise provided with insulating layers 23. A cool- 





ing jacket 24 surrounds the whole apparatus ; 25! is the spring 


employed in the one admission valve : the spring of the other ad- 
mission valve is not shown ; 26 and 26! are the springs employed 
in the two exhaust valves.—October 2nd, 1907. 


11,889. May 22ad, 1907.—IMPROVEMENTS IN OR RELATING TO 
CarsBurReTTeRS, Léon M. J. U. Levavusseur, of 10, Rue des 
Bas Rogers, Puteaus (Seine), France. Under International Con- 
vention May 22nd, 1906. 

This invention relates to carburetters, There are two figures. 
Fig. 1 shows a carburetter in vertical section. Petrol or other 
hydrocarbon is admitted through a channel « into a chamber / 
communicating with a capillary tube or passage f. The petrol 
escapes therefrom owing to the suction of the engine. Petrol or 
other hydrocarbon is supplied to the conduit a and chamber / 
under the action of the feed pump, while its passage from the 
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chamber / into the chamber « takes place under the influence of 
the suction of the engine. Under the suction of the engine the 
valve ¢ is lowered, air is drawn in through the lateral branch, in 
the direction of the arrow, and meets the petrol passing into the 
chamber ¢ through the conduit f, owing to the suction action. 
The carburetted mixture passes to the engine, around the valve -. 
The supply of hydrecarbon to the chamber / is regulated as 
desired by acting on the feed pump.— October 2nd, 1907. 


TURBINES. 


21,507. September 28th, 1996.—ImMPROVEMENTS IN AND RELATING 
TO THE CONTROL OF THE FLUID SuppLy TO ELastic FLUID 
TURBINES, The Warwick Machinery Company, Limited, of 83, 
Cannon-street, London, E.C. 

This invention relates to the control of the supply of fluid to 
turbines of the type adapted to be operated either with high- 
pressure flaid or with the exhaust fluid from another prime mover, 
or with both, and the object of the invention is to provide a simple 
arrangement of devices for efficiently controlling the turbine. 
There are two figures. Fig. 1 is a vertical section through an 
exhaust steam turbine of the Curtis type, having a combined high 
and low-pressure controlling valve ; A is the turbine shaft carrying 
the bucket wheels B, between which are located the diaphragms C, 
these parts being enclosed by the casing D. The valve casing K 
is secured to the steam casing D by bolts passing through the 
flange F and is preferably substantially cylindrical, and arranged 
vertically with the inlet G for admitting exhaust steam situated at 
its lower extremity. Situated in the wall of the valve casing E are 
a number ot ports H communicating with passages I and K, the 
latter admitting exhaust steam which enters at G and passes 
through the ports and passages into the duct L in the turbine 
casing which supplies the intermediate stage nozzles Li. The 
passage I is an annular duct for conducting the motive fluid from 
the ports [I to passage K ; M is a valve of the piston type carried 
by the valve rod N and having perforations 0, so as to permit of 
balancing the pressure on both sides. This valve controls the 
supply of exhaust steam to the intermediate stage nozzles by 
covering and uncovering the ports H. The low-pressure valve 
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casing E supports a second or high-pressure valve casing P, sub- 
stantiaily cylindrical and having an inlet Q, admitting high- 
pressure steam from the supply main. The body of this high- 
pressure valve casing is provided with ports R, connecting the 
valve cylinder with ducts 8, each of which communicates by means 
of pipes T with an individual inlet nozz!e, or set of nozzles U of the 
first or high-pressure stage of the turbine. Ports R are controlled 
by the piston valve V, secured to the valve-rod N and moving in 
unison with valve M. The lower portion of valve V slides in a 
downwardly extending portion a of the casing P, and is separated 
from the upper part by the annular groove ), which is filled with 
live steam at high pressure entering at Q and passing through the 
passages ¢ formed by the septa in the upper part of the piston. 
The valve-rod N passes through a stuffing-box ¢ in the bottom of 
the low-pressure valve casing E and carries the ram / of an 
hydraulic motor g, the cylinder of which may be conveniently 
bolted to the valve casing. The valve M controls the speed of the 
turbine in the ordinary manner when there is a sufficient supply of 
exhaust steam, but if the requisite quantity of low-pressure steam 
is not supplied to the intermediate stage the speed falls, where- 
upon the turbine governor actuates relay valves / to cause the 
motor g to lift the valves M and V, thus uncovering one or more 
of the high-pressure steam inlet ports R, and admitting high- 
pressure steam to the first stage nozzles U, whence the steam 
passes through the first stage wheel and then into the succeeding 
stages of the turbine, and mixes with the exhaust steam admitted 
to the intermediate stage controlled by the exhaust inlet valve, 
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The turbine row speeds up, and, should the speed be too high, the 
governor causes the relay valves h to act and the ram f to descend 
operating the high-pressure valve V to reduce the supply to the 
first stage nozzles, and the valve M to throttle the supply of 
exhaust steam to the intermediate stage.— October 2nd, 1907. 


25,839. November 15th, 1906.—IMPROVED ConsTRUCTION OF TuR- 
BINE, Joseph Lewthwaite, of horn Cottage, Chiddingly, 
Sussex. 

The object of this invention is the construction of a turbine so 
that by a simple movement of a lever the direction of rotation can 
be reversed, thus enabling the turbine to run in either direction. 

There are two figures. Fig. 1 is a side view of a turbine-with part 

of the casing broken away. Two discs 1 2 are mounted loosely on 

an axle 3, and having projecting rings 4 5 from their inside faces, 
which rings 4 5 are provided with pockets or recesses 6 or the like 
on both faces. The projecting rings 4 5 of each disc 1 2 are in en- 
gagement with each other, and the pockets or recesses are of such 

a construction that the steam can pass along the meeting surfaces 

of the rings 4 5, from one to another, the recesses 6 nearest the 

shaft 3 being preferably smaller than those farthest from the shaft. 

The discs are situate in a casing 7, and the shaft 3 also carries a 

clutch 8, which engages eitber of the discs 1 2, and such clutch 8 is 

in connection by a rod 9 passed through a hollow portion of the 
axle 3, and connected to a rocking lever 10 pivoted on the operating 
lever 11, the other end of the rocking Jever 10 being connected to 

the rod 12, carrying the brakes 13 14, which act on the discs 1 2. 
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The steam 15 is admitted near the axle 3, and exhausted from the 
casing at 16. Each disc 1 2 carries a single series of concentrically 
arranged rings, nesting with each other when in place. The disc 1 
is provided with a boss or hub 17, which encircles the axle 3, and 
is also shaped at 18 to receive the end of the clutch 8, so as to 
hecome engaged therewith, and revolve witb the axle 3. In action, 
the lever 11 operating the clutch 8 and brake 13, is moved to 
start the machine, this action putting the clutch 8 into connection 
with one disc, say 1, and braking the other disc, say 2, so that it can 
torm a resistance to the action of the steam, the disc 1, clutch 8, and 
axle 3 moving as one. The steam now enters the casing at 15, 
and passes to the space 23 around the axle 3 and collar 17, and 
then into the pockets or recesses 6, acting on the walls of the 
pockets of the movable dise 1.—October 2nd, 1907. 


RAILWAYS AND TRAMWAYS. 


7145. March 25th, 1907.—IMPROVEMENTS IN AND APPERTAINING 
TO CHAIRS FOR TRAMWAY AND LIKE RalLs, Wi//iam Strong, 
of Diep Kloof, near Johannesburg, Transvaal. 

This invention consists of improvemen’s in chairs for tramway 
and like rails. The object is to eliminate, as far as possible, the 
vibration set up at the joints of the rails, to prevent excessive 
wear and tearon the joints and chairs, and to obviate the necessity 
for the frequent adjustment necessary with the existing arrange- 
ments. There are five figures. Fig. 1 is a perspective view of the 
rail joint and chair ; 1, 2 represent the contiguous extremities of 
two rails which meet to form the joint 3. The rail shown is a 
girder pattern rail, and comprises the flange 4, web 5, and the 
crown 6 constructed with the groove 7 for the usual flange; 
8 represents the body or case of the anchor chair which is 
beneath and parallel with the rails 1, 2, and in such a position 
that the joint 3is made at or about the centre of the body. The 
chair comprises the base or bottom 9, the two vertical and parallel 
sides 10, and the outwardly and downwardly inclined projections 
12, by or through the medium of which it is bedded and secured ina 
concrete foundation. The vertical sides 10 are constructed with 
inwardly directed longitudinal lugs or projections 13, which are 
adapted to overlap the sides of the flange 4 of the rail; the width 
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of the opening formed between lugs 13 is somewhat less than the 
width of the flange 4. The lug 13 is shown asa continuous lug 
extending the full length of the sides 10. In the space formed 
between the vertical sides and beneath the flange 4 of the rail is 
a block 16 of hard wood adapted to lessen the vibration usually 
set up in the rail joints 3. Transversely of the body 8 and in the 
luwer portion are formed two or more slots17. In these slots 17 
are plates 18, which are approximately of the sime Jength as the 
width of the body 8, and engage the under side of the wood 
block 16. Inthe lugs or projections 13 are formed holes 19 for 
the reception of set screws 20, provided with washers 21, and in 
the supporting plates 18 are tapped coincident holes 22, through 
which the set screws 20 pass. The lower extremities of the set 
screws 20 engage or rest upon the body 8 in the bottom of the 
slots 17, so that when the set screws 20 are rotated in one direc- 
tion they force the plates 18 npward into contact with the under 
side of the block 16. raise the latter into engagement with the 
under side of the flanges 4 of the rails, and firmly secure the 
latter between the block 16 and the lugs or prcjections 13 on the 


MISCELLANEOUS. 

14,079. Jone 18th, 1907.—IMPROVEMENTS IN THE PROPULSION OF 

TRAINS, SHIPS, AND THE LIKE, Felten and Guill:aume-Lahmeu- 

erwerke Actien Gesellschaft, of 45, Hiichsterstrasse, Frankfort- 

on-the-Maine. Germany. — Under International Convention, 
June 18th, 1906. 

Electrical couplings, consisting mainly of a movable armature and 
field, have been used for transmitting power from motors, and 
especially explosion motors, to mechanism requiring rotation. In 
this arrangement, the exciting field is mechanically connected to 
the driving prime mover, while the armature of the dynamo is 
secured to the shaft to be driven. On thesame shaft the armature 
of a motor whose field magnet is stationary is also secured. The 
operation of this method of connection is such that for a given 
relative velocity of the driving and driven shafts, a definite amount 
of the energy is transmitted from the driving motor by thedynamo 
machine acting asan electro-magnetic coupling to the shaft to be 
driven, while the remainder of the energy in the dynamo is trans- 
formed into electric current, which is utilised in the motor to drive 
the shaft to be driven. This invention has for its object the appli- 
cation of this known principle to the working of trains, screw pro- 
pellers, and the like, and, according to this invention, one or more 
vehicles is, or are, fitted with the dynamo electric couplings, while 
another, or second, group of vehicles or shafts is fitted with electru- 
motors, receiving current from the dynamo electric coupling or 
couplings, This invention presents the advantage that in trains, 
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the increase in the number of driving axles permits of increasing 
the adhesive weight without increasing the weight of the train. 
On the shaft a, which is, for instance, driven by an explosion 
motor, are keyed the armatures /, and >. of the dynamo eleetric 
couplings, the field magnet frames c, and ¢, of which are connected 
with the wheels. The axles a, and a, of two vehicles of a train 
are fitted with electro-motors m, and m;, the ar:natures only being 
shown. By means of the leads /, the dynamo electric clutches are 
connected in series with the motors. The currents generated in 
the dynamo couplings by rotation produce, by means of the 
magnetic fields of the magnets c; and cy, a torque through which the 
power of the prime mover is transmitted to the wheels. In addi- 
tion to this, the current thus generated drives the parts m, and sz, 
as motors which operate the axles a, and a,. By varying the ex- 
citation of the dynamo electric couplings, or of the motors, or by 
altering the connections from series to parallel, various rates of 
speed may be obtained. A reversal in the direction of motion can 
be obtained by simply allowing the dynamo electric couplings to 
run as current generators, and by reversing the motors, the field 
magnets c, and c, being in this case disconnected from the wheels, 
and rendered stationary. Under certain conditions, a slight ex- 
citation of the magnetic fields—without disconnection—wi'l suffice. 
— October 2nd, 1907. 


1436 January 19th, 1907,—AN Improved Rotary ENnatng, Mar 
E. Schmidt; on hoard of the hulk Kronprinz in Kiel-Wik, Ger- 
many. 

This invention relates to an improved rotary engine, which runs 

with equal efficiency in either direction. ‘There are five figures. 

Fig. 2 represents a transverse section. The cylindrical casing 1 is 

connected at its top end with the valve chest 2, in which is housed 

a slide 3 for governing the supply of the driving agent in accord- 

ance with the direction of rotation of the engine. This slide valve 

3 is of any well-known and approved construction. Concentric 

within the cylindrical casing 1 is supported, and steam-tightly 

journalled in the cover plates, the shaft 5, which carries keyed 
thereto a piston drum 6. The two end faces of the drum 6 have 
fastened thereto cover discs, the peripheral edges of which move 
steam tight along the internal surface of the casing 1, after suitable 
packing material 8 has been interposed between the bearing sur- 
faces. Piston wings, which assume the shape of a V in cross- 

section, are pivotally mounted on rods 10 parallel with the shaft 5 

at the peripheral surface of the piston 6. The piston wings offer 

one or the other end face as an abutment for the driving agent in 
accordance with the direction of rotation of the engine. Theaxles 

10 of the piston wings 11 and 12 are journalled steam tight in bear- 

ings in the cover discs, and one extremity of the axles is extended 

through one of the cover discs, projecting into the space enclosed 
between the cover disc marked, and the cylinder head plate 
marked. The projecting extremities of the rods 10 carry, firmly 
keyed thereto, governing cams, which serve for the purpose ‘of 
regulating the motion and action of the piston wings during the 
rotation of the engine. 20, 21 are the ports for the supply cf the 
driving medium from the valve chest 2. According to the position 
of the slide 3 either the port 20 or the port 21 isin operation. 

Inside the casing 1 is fixed a transverse wall 22 intermediate 

between the two parts 20 and 21, provided with packing material 

23 in such a manner that a steam-tight joint is obtained on the 

circumference. of the piston drum 6, or on the piston wings 

respectively, when the latter pass the wall. In the position of the 
slide,3 the driving mediuin flows from the valve chest 2 through 





chair body 8.—October 2nd, 1907, 








verse wall 22 to act upon the piston wing marked 11x, thereby 
causing the rotation of the piston drum 6, and with same the rota- 
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tion of the end discs and of the drive shaft 5. The exhanst 


takes p'ace through the port 20.—October 2nd, 1907. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 





867,244. Sarety Device ror Biast Furnaces, W. R. Clifton, 
Sharon, Pa —Filed May Ist, 1907. 
This invention is the combination with a blast furnace, blast 
heating stoves, and cold and hot blast pipes, of a passage leading 
from the cold blast pipe to the atmosphere, a valve in said pipe, 
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end means actuated by excessive pressure in the furnace for 
ovening said valve, substantially as described. There are three 
claims. 
867,333. Pree FLANciInG MacniNe. J. H. Allen and F. M. Patter- 
son, Philadelphia, Pa,-—Filed March 25th, 1907. x 
The drawing very clearly illustrates the machine. The flanging 








is done by a sectional die, the sections being moved outwards by 

a cone driven by a bydraulic press. There are nine claims. 

867,419. TURBINE ADAPTED FOR THE USE OF COMBUSTIBLE 
Gases AT VERY HicH Temperatures. (. Rollin, Newcast!: 
upon-Tyne, England.— Filed Junvary 16th, 1907. 

The invention consists in the use of refractory materials. As 
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centrifugal effort would break it to pieces, an internal rotor is not 
used. The guide plates are inside, the rotatory portion is outside, 
and supported by a strong steel cylinder. Gas and air are burned 
in a combustion chamber at one end, and then pass through the tur- 
bine. There are five claims, 








INSTITUTION OF Civil ENGINEERS.—At the second meeting, on 
Tuesday, the 12ch November, at 8 p.m., the paper to be submitted 
for consideration will be ‘‘The Extension, Widening, and 
Strengthening of Folkestone Pier,” by H. T. Ker, M. Iast. C.F. 
The following paper will be ‘‘The Tranmere Bay Development 





the: pert 21 into the casing 1, and is impelled by the fixed trans- 





Works,” by S. H. Ellis, M. Inst. C E. 
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THE APPLICATION OF HIGHLY SUPERHEATED 
STEAM TO LOCOMOTIVES. 
By KoBeRT GARBE, Privy Councillor, Prussian State Railways. 
No IIl.* 
COMPOUNDING AND SUPERHEATING. 

Ture use of highly superheated steam in the simple 
two-cylinder locomotive in its present state of develop- 
ment gives such a large increase in working capacity that 
the demands for increased hauling power and speed may 
in the immediate future be met, together with increased 
economy, without having recourse to four-cylinder com- 
pounds, which are both complicated in construction and 
costly in maintenance. This, in the author's opinion, is 
one of the most essential advantages of hot steam working 
in locomotive practice, and it has been taken into account 
in the large number—exceeding one thousand—of these 
engines in the Prussian State Railway service, all of 
which are of a simple two-cylinder form with simple 
wheel arrangements without trailing axles, while the 
construction of wet steam four-cylinder compounds 
has been almost entirely given up on that service. This 
example has not, however, been followed to the extent 
that in the interest of simplicity, econcmy, and safety in 
working is to be desired. Many railway administrations, 
for want of experience with superheated steam, adhere 
to the costly and complicated four-cylinder wet steam 
class, while others, taking the first steps in superheating, 
restrict it to moderate superheating in combination with 
compound cylinder arrangement. This question is of such 
importance as regards the future development of the loco- 
motive that it will be more fully discussed on the basis 
of existing experience. 


Losses BY CYLINDER CoNDENSATION IN A ComPpouND 
LocoMoTivE. 

Both compound working with wet steam and high 
superheating have the same object, namely, the diminu- 
tion or prevention of condensation losses in the cylinders, 
which in plain wet steam engines amount to 35 per cent. 
and upwards. By compounding these may be reduced to 
20 or 25 per cent., while with highly superheated steam 
at 600 to 660 deg. Fab. they may be entirely prevented, 
even in the simple two-cylinder engine. 


CompoUND WORKING Wi1TH INITIAL SUPERHEATING. 


Of late years many improvements of the compound 
engine have been sought, in the application of higher 
steam pressures in larger cylinders giving a greater range 
of expansion with a moderate amount of superheat. The 
conditions of the locomotive, unlike those of the stationary 
engine, do not in general allow of the use of high superheat. 
On long adverse gradients, for instance, heavy steam ad- 
mission up to 60 or 70 per cent. of the stroke may be 
required continuously for long periods, and this with high 
superheat would raise the average temperature of the 
cylinder to such an extent as to cause lubrication 
troubles or even endanger its stability. Only by reducing 
the cylinder volume ratio to about 1 ; 2, high degrees of 
superheat could be used even with compound locomo- 
tives, as then the high-pressure cylinder could be worked 
with smaller cut-offs. 

The question whether an initial superheat of about 
100 deg. Fah. is sufficient to prevent deposit of water in 
the cylinder has been elucidated by the numerous ex- 
periments of Schmidt, who has shown that such a 
temperature is sufficient if the cut-off is not reduced 
below 50 per cent. of the stroke. This, however, 
entirely exhausts the extra heat, so that the subse- 
quent expansion in the low-pressure cylinder is conducted 
under disadvantageous conditions. A noticeable steam 
saving by superheated compound as compared with 
superheated simple working could only be realised by 
avoiding low-pressure cylinder condensation too, but this 
involves superheating to 570 deg. Here it is to be borne 
in mind that it is matter of indifference whether the steam 
is expanded in one or two cylinders. For a particular initial, 
and the most suitable exhaust pressure, that is, for a fixed 
expansion range, the superheating must in each case be 
about the same if the dew point is to occur at the same 
place in the expansion curve. For any given initial 
pressure and superheating temperature there is a corre- 
sponding lower pressure where the superheat is expended 
and condensation begins. In the compound engine, in 
consequence of the fall in temperature being less in each 
cylinder, and the retention of some of the heat derived 
from the cylinder wall in the high-pressure exhaust 
steam being still active, the pressure at which precipita- 
tion begins is somewhat lower than in simple engines, 
but only to an unimportant extent. 


Two-staGE SUPERHEATING. 

Assuming the position which must be held to be correct, 
that the compound engine cannot be safely worked with 
steam ata miftimum initial temperature of 570deg.,the ques- 
tion of intermediate superheating remains to be considered ; 
that is, whether it is economical to superheat the live steam 
only to such a point as will prevent loss in the high-pres- 
sure cylinder, and to renew the extra heat by a second super- 
heater to the low-pressure supply. According to the experi- 
ments of Dr. Berner,} the heat requirements of the engine 
are considerably higher with twostage than with single stage 
superheating, and Prof.Gutermuth found that an interme- 
diate superheating of 108 deg. was insufficient to compensate 
fora reduction in superheat of 36 deg. in the high-pres- 
sure steam. These results, however, as being obtained from 
condensing engines do not immediately apply to the 
locomotive, where, by reason of the higher receiver pres- 
sure, the superheat is conveyed under more favourable 
conditions; but even here the total heat required will 
be greater with moderate superheating in two stages 
than with a higher temperature contributed to the boiler 
steam at one operation. Whether this extra demand can 





be met by more perfect utilisation of the heat in boiler 
and superheater by the use of waste gases in the second 
stage could only be determined by exhaustive and diffi- 
cult experiments. The low-pressure—45 lb. to 60 lb.—in 
the receiver, coupled with the large cut-off in the low- 
pressure cylinder, would, however, call for a superheat of 
nearly 200 deg.—a steam temperature of 450 deg. to 
480deg.—if condensation is to be entirely prevented in 
the second cylinder, which means a very considerable super- 
heater surface, and on account of the large steam volume 
on the low-pressure side, very large steam passages in the 
superheater in order to prevent undue reduction of pressure 
in the receiver. Apart from the difficulty of finding room 
for such a large superheater in the smoke-box, only a 
very small saving could be effected by such an arrange- 
ment, which would be more than counterbalanced by 
increased weight and cost of construction, together with 
the working difficulties inherent on the injuriously high 
boiler pressure of 14 to 16 atmospheres characteristic of 
the compound system. 

Proceeding from the assumption that the principal con- 
densation losses take place in the low-pressure cylinder, 
and that the economy of the compound engine would be 
improved by their reduction, it has been proposed to 
restrict the superheating to the steam in the receiver. 
At the late Exhibition in Liége a four-cylinder compound 
engine was exhibited by the Cockerill Company of 
Seraing, with a smoke tube superheater, which could be 
used either for high and low-pressure steam together, 
or for the latter alone. The results obtained have not 
been made known, but whatever they may have been, the 
method cannot be considered as being a satisfactory 
solution of the problem. For, asin the hot steam simple 
engine, the increase of working capacity by superheating 
calls for appropriate enlargement of the cylinders, to 
enable it to be used econowically through a considerable 
range in working conditions; the proper cylinder rela- 
tions on a compound engine would be entirely different if 
superheated steam were used in both high and low- 
pressure cylinders than if it were restricted to the latter, 
and experiments under such variable conditions could 
not be usefully conducted when the cylinder ratio is 
unchangeable. 

As, however, by receiver superheating the conduction 
losses in the high-pressure cylinder are only reduced, but 
not entirely prevented, the method, even with properly 
proportioned cylinders, cannot be as economical as that of 
sufficiently superheating the high-pressure steam, and as 
long as this, for technical working reasons, is inadmissible 
in the compound engine, the latter must always remain ina 
position of inferiority as regards steam economy to the 
simple superheated steam locomotive. 


DEFECTS OF THE CompouND LocoMOTIVE. 


But even when highly superheated steam could be used 
on a compound locomotive, the fuel economy as com- 
pared with a highly superheated steam simple engine 
would only be small, and is in no reasonable relation 
to the increased difficulties of construction, cost, and 
maintenance, and the greater complication in service, 
ease in starting, and general applicability of tie locomo- 
tive. Above all, no notable increase in working capacity 
can be expected from it,as the most advantageous degree 
of steam admission is a fixed and invariable quantity for 
any particular average working demand and superheating 
temperature, If this is exceeded steam is wasted, and if 
it is reduced cylinder condensation results, and the 
economy due to superheating is reduced. This is the 
reason for the complaints that have been made—often 
rightly—of the want of adaptability and flexibility of the 
compound engine cn lines with irregular changes of 
gradients. Taking also into consideration the starting 
difficulties, the increased charge for boiler repairs due 
to the objectionably high initial pressure of 200 lb. 
and more, and the increased capital and maintenance 
cost, its adoption can in no case be recommended 
merely on the ground of small fuel saving, which is only 
realisable under specially favourable conditions, and in- 
volves the abandonment of the much greater advantages 
of the simple two-cylinder arrangement. 

The question cf the number of cylinders is not involved 
in the above considerations. 


MuttTiPLe CYLINDER LOCOMOTIVES. 


As regards the work required from the steam in the 
cylinder, this can always be satisfied by the two-cylinder 
arrangement, when with sufficient superheating the 
highest possible demands for power can be satisfied in an 
economic manner. Upon this point the moderate advo- 
cates of compounding are agreed, as well as upon the 
further point that the use of the latter system on account 
of the reduction of the disturbing influence of the recipro- 
cating parts, is to be recommended especially for very 
fast running trains. This is only true for very fast 
and not too heavy trains, for which, according to the 
cylinder arrangements adopted, the multiple-cylinder 
system has several small advantages, which are partly, 
indeed, somewhat problematical, but which are accom- 
panied by heavy disadvantages. 

The principal defects of the three and four-cylinder 
compound expansion engines are :— 

(a) With only small increase in power over the ordi- 
nary eight-wheeled four-coupled simple engine, fifth and 
sixth axles become necessary with an increase in the 
engine and road resistance. 

(6) The augmentation in dimensions is accompanied 
with a great increase in the weights of the boiler, frames, 
axles, and cylinders. 

(c) The necessity of duplicating the driving mechanism, 
one of which must be placed between the frame and 
the boiler in a covered position, where it is with difficulty 
accessible for lubrication, cleaning, and repairs. 

(d) Complicated and expensive valve gear. 

(e) The use of very expensive crank axles. Although 
these are now made of somewhat greater strength than 
formerly, by using tougher steels and stronger binding 









meet the enhanced requirements of modern traffic, and 
whether in spite of improved material the limitation in 
dimensions owing to the contracted space available has 
not been attended with decrease of safety in working. In 
maintenance and attendance as well as workshop repairs, 
owing to the frequency of hot running on the crank pins, 
crank axles must in all cases be more expensive than 
more reliable plain driving axles. 

(f) Increased cost of lubrication, which is nearly 
double that of a simple engine. 

(g) The shorter connecting-rods of the inner engine, 
causing greater periodical variations in the load on the 
driving axles. 

In all cases the use of four cylinders is attended with 
increased initial outlay, greater cost of maintenance in 
working, and a decidedly higher strain upon the locomo- 
tive working crew. 

With regard to the utilisation of heat in the cylinder, 
it is self-evident that this cannot be better in two smaller 
steam engines than in a single engine of equal power and 
size. Itis only when the low-pressure cylinder of a two- 
cylinder compound has attained the permissible limits that 
the use of four cylinders with a disproportionately large 
increase in the weight of the boiler gives some, but an 
unimportant increase in working capacity. 

If, on the other hand, better heat utilisation is sought by 
increasing the working pressure from 12 to 14 or 16 
atmospheres—a matter that has nothing to do with the 
use of four cylinders—the increase in weight and main- 
tenance of the boiler offer serious hindrances to such 
a course. 

The advantages, therefore, of three and four cylinders 
are principally to be sought in the diminution of the so- 
called disturbing movements. The advocates of the 
three-cylinder engine claim for that form of construction 
greater ease in starting and reduction of the “nosing ” 
motion, which, however, is attended with aggravated 
jumping action ; while the partisans of the four-cylinder 
system, aiming at complete suppression of the latter, 
leave the nosing motion almost untouched. 

An undoubted advantage of the four-cylinder engine is 
to be found in the four-crank arrangement, which, by 
lowering the strain on the main axle bearings, reduces the 
wear on the brasses and prolongs the pericd of quiet 
running of the journals in their bearings. Against this 
it must be borne in mind that the use of inside crank 
axles limits the possible length of the main journals for 
high powers, while similar difficulty in properly propor- 
tioning the size of the journals is not met with in the 
plain axle. 

The three-cylinder arrangement gives bearing pressures 
similar to those in locomotives of the ordinary kind, 
together with disadvantages of full rack motion and the 
use of a crank axle. The only advantage is the more 
even turning moment on the cranks. 

When it is considered that the so-called disturbing 
motions give rise to closed recurring and non-cumulative 
powers, and that the equalising of the reciprocating masses 
in two-cylinder engines must not be pushed too far to avoid 
excessive variation in the axle load during the revolution 
of the wheel, and, further, that two-crank engines run 
continuously and safely at speeds up to 75 miles an hour, 
the assumption appears to be justified that the use of 
more than two cylinders at the highest required speeds 
is not a question of greater safety, but only one of 
reduced wear on the bearing parts and smoother running 
of the axle journals in their bearings, and not of the 
engine itself, or of quiet running on the rails, so far as 
this depends upon the causes mentioned. It is a fact well 
established by practical trials that properly constructed 
two-cylinder engines in good working condition run per- 
fectly steadily at all speeds practically attainable. A 
further help in this direction has been obtained in the 
new hot steam two-cylinder engines of the Prussian 
State lines by the removal, on the author’s advice, of 
the counterbalance on the driving wheels for the 
reciprocating parts and the adoption of a rigid tender 
coupling. In this way one of the much vaunted 
advantages of the four-cylinder engine, the repression 
of the vertical centrifugal forces and the road-destroy- 
ing influence of periodical variation in load on the driving 
wheels, is attained in a simple manner. The effect of 
the short connecting-rods of the four-cylinder engine in 
increasing the vertical pressure on the crosshead, which 
acts alternately on the bogie frame and the driving axles, 
is equally detrimental as the varying centrifugal forces 
of the counterbalance, and in this respect the simple 
two-cylinder engine, with its long driving wheel base, is 
decidedly superior to the multiple cylinder form. 

This being so, the adoption in the plain two-cylinder 
engine of all available methods for preventing premature 
wear of the bearings is earnestly to be recommended, 
upon technical and economic grounds. These improve- 
ments may be best attained by attention to the following 
simple conditions, in combination with a sufficiently large 
rigid wheel base :— 

(a) Selection of the best materials for pistons, piston- 
rods, crossheads, and connecting-rods, these parts, while 
being properly dimensioned, to be made as light as 
possible. In particular, the crosshead pins and connect- 
ing-rods may be made hollow. 

(6) Enlargement of the axle journals and crank pins, 
and the use of three-part axle bearings, for the better 
taking up of the piston pressure and the reduction in 
wear of the bushes. 

(c) Proper stiffening of the frames in the horizontal 
central plane of the cylinder, to give a better lead to the 
cylinder cover pressure ‘to the axle-boxes, where rubbing 
surfaces are to be appropriately increased. 

(d) Choice of the best form and material for springs. 
(e) Proper proportions of compression. In arranging 


the clearance and compression spaces, considerations 
of economy must not be pushed too far, having regard to 
the condition of quiet running of the moving parts. 


(f) Improvement of the engine and tender coupling 


by the use of a strong cross spring and the reduction of 








Ms > II. appeared November Ist. 
t Zeitsch. des Vereines Deutsch Ingeniewre, 1903, p. 784. 





hoops, it is doubtful whether the increase is sufficient to 





the bearing pressure on the coupling pin to prevent rapid 
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wear in the working parts, so that the connection between 
engine and tender may be as tight as possible. 

(g) Reduction of the working pressure in the hot steam 
locomotive from 12 to 11 or 10 atmospheres. This would 
allow the maximum pressure on the bearings at the 
crank dead parts to be kept within practically advan- 
tageous limits, even with greatly increased size in 
cylinder diameter and in the maximum power of the 
engine. 

The above points have been fully considered in the 
design of the new hot steam express engines of the 
Prussian lines, which are all of plain two-cylinder 
construction. 

Should the demand arise upon specially constructed 
lines with long level stretches for light expresses, having 
an average speed of 70 miles an hour, corresponding 
to a maximum of 90 miles per hour, the necessity for 
four-cylinder engines might be felt. This, however, 
could be better met by retaining the four-coupled eight- 
wheel form in combination with four equal sized high- 
pressure cylinders, and a long wheel base, which for high 
speed is preferable to the five or six-axled ‘‘ Atlantic ” type. 
With the latter form the engine resistances are largely in- 
creased and the mobility and safety in curves corre- 
spondingly diminished, the engine is too heavy and 
cannot readily be brought up to a high speed, while the 
slacking at curves and other impediments of the road can 
only be effected with great loss. 

The much simpler 4-4-0 double-twin cylinder engine is 
certainly preferable both as regards speed and economy 
to any possible 4-4-2 form for similar driving-wheel 
pressure which, with its short connecting-rods and wheel 
base and rear trailing axles, tends either to grip in 
curves or to exercise a destructive action upon the road. 
Only in the event of the weight of the boiler becoming 
too great for the 4-4-0 class is a fifth axle recommendable 
for boiler necessities and not for those of the engine. 
In such a case it shouid be placed between the bogie and 
thedriving axles. This axle, of course, is only for bearing 
purposes, and like the front coupled axle must not be 
guiding in the rails, the guiding being restricted to the 
bogie and rear axle only. This can be most readily 
attained by appropriately reducing the flanges of the 
third and fourth axle. 

This (4 + 2)-4-0 type will then have in its relation to 
the rails all the advantages of the best high-spsed engine 
type, 2.€., the 4-4-0 engine with a very long rigid wheel 

ase. 








LONG RANGE v. SHORT RANGE TRIP GEARS 
FOR WINDING ENGINES. 


By R. H. CoLiincHaM. 


As is well known to all engaged in the design of wind- 
ing engines, the question of long range or short range 
trip gear is very debatable. So far there appears to be 
no conclusive answer, and it is proposed in the following 
article to give the results of efforts to arrive at a solution. 
The advocates of the long range trip system contend that 
an economy in steam consumption is realised by its use. 
But, as will be seen later, though the economy spoken of 
may, indeed, be realised, in practice there are other 
factors to be taken into consideration which more than 
counterbalance the saving in steam consumption. 

Let us begin by defining “long range” and “ short 
range” trip gears. A long range trip gear, as used on a 
winding engine, is one which has a range of trip of from 
85 per cent. to zero of the stroke when the engine is 
running in either direction. That is to say, the admis- 
sion valves—whether Corliss or drop—will trip both when 
opening and closing the steam port. To accomplish this 
on a Uorliss or drop-valve geared winding engine, a 
special third excentric is employed, which is keyed on to 
the main shaft in such a position as to bisect the angle 
between the forward and backward main sheaves. This 
third excentric is solely used to operate the trip, and, 
being set in the central position, it accomplishes its object 
for both directions of running. 

With regard to the short range type of trip gear, this 
gear simply trips the steam valves when opening to 
steam, and has a range of not more than 37 per cent. to 
zero per cent. of the engine stroke. With this type of 
gear, which is much less complicated than the long range 
type, no special auxiliary tripping excentric is required. 
Hence, the first cost of an engine fitted with the long 
range trip gear is considerably in excess of that of a short 
range engine. 

The clearest way to institute a comparison between 
the two types of gear is to take a practical example and 
work out the results to be expected from similar engines 
fitted with the two gears. The example chosen is that 
of a large winding engine running in this country, which 
has the following dimensions, &c. :— 
36in. 
72in. 

110 Ib. per sq. in, 
sin. 

15ft. 

17ft. 

Parallel 


Diameter of cylinders 
Stroke a 

Steam pressure... ... 
Diameter of piston-rods... ... 
Length of connecting-rods ... 
Diameter of winding drum ... 
Type of winding drum ... 
Depth of wind... ... ... ... 
Weight of rope (unbalanced) 
Weight of cage and chain 
Weight of four empty trams 

Net coal per wind ... Sei 
Weight of winding drum 
Revolutions per minute 

Time for changing trams ... ... 
‘Lo be up to speed at the end of... 


The first step in the investigation is to calculate the 
mean torque on the crank shaft for various cut-offs, 
allowing for angularity of connecting-rod, from the indi- 
cator diagrams taken for the various points of cut-off. 
As examples of the real cards taken from the finished 
engine when running were used in its preparation, the 
curve shown in Fig. 1 may be taken as indicating with 
sufficient accuracy the torque on the crank shaft in 


5 revolutions 





pounds-feet for the point of cut-off chosen as indicated 
on the bottom scale. 

In order to save complicating matters to too great an 
extent, it may be taken that the mean torque on the 
crank shaft remains constant for one revolution. This 
assumption is quite admissible for all practical purposes. 
Knowing the engine torque for any point of cut-off, it is 
possible to calculate the acceleration and velocity of 
winding at different instants. 

But first, it will be as well to give some details of the 
type of governor used to regulate the range of tripping. 
As fixed, the engine under consideration was equipped 
with drop valves actuated by a long range trip gear. The 
governor is of that type in which the centrifugal force of 
the balls overcomes the forces due t> the deadweight of 
the head and to the compressed spring contained in the 
same. The diameter of the balls is 4fin. The weight of 
each ball is 7°25 lb., and the weight of the cast iron head 
is 63lb. The ratio of governor revolutions per minute to 
drum revolutions per minute is 7°65: 1. The total range 
of lift is 3}in., giving a range of trip of 85 per cent. of the 
stroke to zero per cent. The strength of the spring 
fitted to this governor is 147 lb. per inch of compression, 
and the initial compression of the spring is 108]b. There 
is a balance of centrifugal and centripetal moments at a 
speed of 326 revolutions per minute on the governor 
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shaft, or a velocity of 38°20ft. per second at the drum 
periphery. 

The following table gives the velocity at the drum peri- 
phery for any given cut-off as fixed by the governor :— 


TABLE I, 
Velocity 
at the 
dram periphery. 
Feet per second, 
i. eo oe 


Per cent. cut-off. 


Per cent. 
0 


Now, in the case of a winding engine, equipped with a 
parallel drum, the acceleration at any moment is given by 
the equation— 

_ 82R, (W,R, + T — W; R) (1) 
Ws (By)? + Wi (Ki)? + Ws (B83)? 
acceleration in feet per second per second. 
radius of the drum in feet. 

weight of lowered loads in tons. 
weight of lifted load in tons. 
torque on engine shaft exerted by engine in 

tons-feet. 

weight of drum in tons. 

R, = radius of gyration of drum in feet = 0°9 Rj. 

In this case the total load at the beginning of the wind 
due to lifted loads is— 

Weight of 1700ft. of rope 7,800 lb. 

33 cage and chain 15,700 lb. 

os four empty trams 5,400 lb. 

eS coal per trip = 17,000 lb. 
Hence, total weight lifted is 20°50 tons. 

The weight of the lowered loads is— 

Weight of cage and chain = 15,700 lb. 
” fouremptytrams = 5,400 lb. 
Hence, total weight lowered is 9°5 tons. 

At the start of the wind the throttle valve will not be 
opened full bore in order to allow of the lifted and lowered 
weights being gradually put into motion. 

The valve gear will not be tripping, but will be set to 
open and close the drop or Corliss steam valves gradually, 
as in the case of a slide valve, no tripping taking place 
till a drum peripheral velocity of 39ft. per second approxi- 
mately is reached. 

Allowing, therefore, a torque at starting of 131 ton- 
feet, and substituting in equation (1), we have— 

82 x 8°5 (9°5 x 8°5 + 181 — 20°5 x 8°5) 
20°5 x (8°6)? + 9°5 X (8°5)* + 83 Xx (7°65)? 
2°41ft. per second per second. 

This gives the acceleration throughout the first revo- 
lution of the drum. 

The time of the first revolution in seconds is given by 


the equation— 
>, Soe Oe eA. (2) 


Net 


where— 





S = space, described in feet = 53°3dft. 


U = velocity at the beginning of the revolution, 
time of revolution in seconds. 
acceleration in feet por second per second 
2°41, 

Substituting in equation (2), we have— 

58°3 = 1:205 x T? 
Hence T = ,/44°2 seconds 
= 6°66 seconds. 

The velocity at the end of a revolution is given by the 

equation— 


A= 


erg eo 2 er a 2 
where the symbols have the following signification 
y Velocity at the end of revolution in feet jer 
second. 
U Velocity at the beginning of the revolution. 
A Acceleration in feet per second per second. 
T = Time in seconds. 
Substituting in this equation the values obtained alu ve, 
we have— 


V = 0+ 2°41 x 6°66 
16°Oft. per second. 

After this first revolution of the engine, the throttle 
valve will be opened full bore to steam. 

As the velocity at the end of the first revolution is (ft. 
per second, the tripping gear wil} not yet be put into 
action, and so the torque exerted for the second reyolu- 
tion will be 187 ton-feet from Fig. 1. 

Substituting this value in equation’(1); and allowing for 
the variation in the lifted and lowered loads due to the 
weight of rope wound and unwound respectively, we 
obtain the following values— 

Acceleration during second revclution = 6°20ft. per 

second per second. 7 

Time of second revolution = 2°35 seconds. 

Velocity at the end of the second revolution 

per second, 

Proceeding on the same lines for the third, fourth, and 
fifth revolutions, we can make out a table similar to the 
following :— 


30° Olt. 


TABLE II. 


Velocity at 


Distance) 
wound | 
in 

| 


ton-feet. 
lution, 
feet per sec. 
Cut-ctt 
per cent, of 
stroke 


feet. 


revolutions. 
Torque in 
Velocity at 
beginning of 
revolution, 
feet per sec. 
end of revo- 
Acceleration. 
Ft. per second 
per sec ond 





=| 
o 
two 
Hart 


uy — 
Sa 
a 


| 187 | 40-2 
17-3 


5 266-5 47-3 50-5 


Hence, we see that thetrip gear would come into action 
during the fourth and fifth revolutions of the winding. 

The total time of acceleration is 12°91 seconds, and the 
revolutions per minute of the drum at the end of the 
acceleration period— 

50°5 x 60 
53°3 

At the end of the fifth revolution, we commence the 
period of winding at what may be approximately termed 
“winding at constant speed.” 

On account of the increase in speed necessary to get 
the variation in trip on the governor, the velocity of 
winding during this period does not remain absolutely 
constant, but rises slightly till the point at which retarda- 
tion occurs is reached. ie 

With the governor fitted as described above, it will be 
noted that a variation in peripheral druia velocity of 
47°5ft. per second to 55°Oft. per second is necessary to 
give a range of cut-off from 40 per cent. of the stroke to 
zero per cent. of the stroke. : 

When the acceleration period of the winding is com- 
pleted, it is only necessary for the point of trip to be so 
set that the torque exerted by the engine is sufficiently 
great to counterbalance the torque due to the difference 
of the lifted and lowered loads, and to give the necessary 
acceleration for the speed variation requisite to give the 
variation in trip due to change of load on the engine. 

At the end of the fifth revolution, the torque due to the 
lifted and lowered is— 


{ (Ww, — W,) — (W. + Wil } 
(W;) 
(W.) 


= 57 revs. per min. approx. 


R, (4) 


where 
weight of lifted loads. 
= weight of lowered loads. 
W, weight of rope for distance wound. 
R, radius of the drum in feet. 


Allowing for the weight of the rope at the rate of 
5°30 Ib. per foot, and substituting in equation (4), we have 
a torque equal to 83:0 tons-feet. 

Now, from previous experience, it may be assumed 
that the torque necessary to give the approximately con- 
stant velocity of winding and requisite acceleration to 

ive the speed variation necessary on the governor for the 

ifferent cut-offs, will vary from a torque at about 20 per 
cent. cut-off to that at about 4 per cent. cut-off. There 
will therefore be a variation in peripheral drum velocity 
of from 50°5ft. per second to 54°Oft. per second. Taking 
a mean peripheral drum velocity of 52°3ft. per second, 
and allowing five revolutions as the space over which 
retardation will take place, we have the necessary 
acceleration to give the required speed variation from the 
following equation— 

2AS8S = V2 — U? (5) 

The signification of these symbols has been given 
above. 

Substituting in equation (5), we have— 

2 x 1167 x A = 2920 — 2560 
and hence A = 0°154ft. per sec. per sec. 
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The time of winding over this distance is given by the | 


equation (3), and we Ve LAT 
Hence 54 = 50°5 + 0°154T 
Hence T = 22°70 seconds. 

Hence, the total time of winding, assuming the period 

tardation is equal to the period of acceleration, is— 
12°91 + 22°70 + 12°91 seconds 
= 48°52 seconds. 

The torque necessary to give the acceleration of 
0154 ft. per second per second at the commencement of 
the period of approximately constant speed of winding is 
given by equation (1) 

We have— ; 

3 82 x 8°5(T,; + 10°13 x 8°5 — 19°87 x 8:5) 
0-154 = yy. 1B x 8°5|*-+ 19°87 x (8:5)? + 88-0 x (7°65)? 
_ 272 (T, + 85:2 — 169) 

~ 788 + 1440 + 1930 
Hence T, = 86 tons-feet 
= 192,000 lb.-ft. 
corresponding to a cut-off of about 19 per cent. of the 
stroke by Fig. 1. 


of re 


Feet 
Cut-off % 
~ Feet per sec 

T persec 
Feet per sec 


Allowing the same time and space for the period of 
retardation, we have 1167ft. as the distance to be de- 
scribed during the approximately constant velocity period. 











TABLE IIT. 
. | lesc .jes - 2s les 
my sis |@°vies sina | o$. 
33 |Distance 38 \p¥se/>ec? 585 | Se ¢ | Time 
= wound ou 3 'ss est 2 ee Sea! g a,2 of 
oO Sn 13 o 2 3 me 8 2 af 2 ee & 
Z,9 in Bs SEs "i593! £3 | eo2 revo- 
2 feet. aS > 25-8 = oe s¢ ™ tution. 
1 3-3 | 131-0} O | 16 90-0 | 2-41 6-66 
2 | 106-6 | 187-0) 16 | 30-6 90-0 6-20 2-35 
3 | 159-9 citi 30-6 | 40-2 90-0 | 6-20 | 1-55 
4 | 213-2 | 187-0} 40-2 17-6 90-0 6-20 1-19 
| 
5 47-6 54-8 90-0 6-20 1-08 


5 206-5 | 187-0 


The drum peripheral velocity at the end of this period to 
give the necessary rise in governor speed being taken as 
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Fig. 2—DIAGRAM OF WINDING 


Also, the torque necessary to give the acceleration of 
0154 ft. per sec. per sec. during the later part of the same 
period is 37°9 ton-feet, or 85,000 lb.-feet. corresponding 
to a cut-off of about 4 per cent. to 5 per cent. of the stroke, 
as will be seen from Fig. 1. 

In Fig. 2 the results obtained above are shown plotted. 

The curves given are those of cut-off, acceleration, 
velocity of winding, and distance wound with regard to 
time. 

Proceeding now to consider the case of the same engine 
fitted with a short-range trip gear, the equations given 
above will hold good also in this case. The governor used 
here would have the same weight with regard to balls and 
head, but the spring used would havea strength of 184 lb. 
per lin. compression, and the initial compression would 
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Fig. 3—DIAGRAM OF WINDING 


be 395 Ib. The governor would therefore, with a ratio of 
gearing of 7°65: 1, start to lift at a peripheral drum 
velocity of 49ft. per second, corresponding to 55 revolu- 
tions per minute on the drum, and the cut-off would 
immediately drop from 85 ver cent. of the stroke to 37 per 
cent. of the stroke approximately. 

_ Proceeding as before, and allowing a torque during the 
first revolution equal to 181 ton-feet, to allow for 
gradually taking up the load, we can make out the annexed 
table No, IIT.:— 

From this we see that the trip would not come into 
action till after the period of acceleration was completed. 
_ It will be noticed that the peripheral velocity of wind- 
ing at the end of the period of acceleration is 54°8ft. per 
second in the case of the short-range gear, whereas it is 
50°5ft. per second in the case of the long-range gear, a 
difference of 3°3ft. per second. The total time of 
acceleration is 12-83 seconds, and the revs. per min. of 
the drum at the end of this period— 

54°8 x 60 
53°3 





= 62 revs. per min. approx. 


oe | 
B= [LAcceleretion | |= 
O vaT Ty © = 0 


5 30 35 40 45 SOSeconds 


FOR LONG RANGE TRIP GEAR 


60ft. per second, we have from equation (5)— 
2x A X 1167 = 8600 — 3025 
A = 0°246ft. per sec. per sec. 

The torque necessary to give this acceleration at the 
beginning and end of the same period will be found to be 
87°5 ton-feet, or 196,000 lb.-feet, and 38-6 ton-feet, or 
86,500 lb.-feet respectively, corresponding to cut-off points 
of 19°5 per cent. and 4 per cent. respectively. 

The time of winding during the period of approximately 
constant velocity is found by — (3) 

eau 


60 = 54°8 + 0°246 T 
Therefore T = 21°15 seconds. 
Hence, the total time of winding with the short-range 
gear is—. 
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FOR SHORT RANGE TRIP GEAR 


12°83 + 21°15 + 12°83 seconds. 
or 46°81 seconds. 

The results obtained above for a short-range trip gear 

are shown plotted in Fig. 3, which is set out on the same 
| method as Fig. 2. 
| We are now in a position to institute a comparison as 
| to the relative merits of the two types of trip gear when 
| used for winding work. 
| We notice that during the period of acceleration for the 
| short-range trip gear, the cut-off is maintained at 90 per 
| cent. of the stroke, for the peripheral velocity of the drum 
| does not reach a high enough velocity till during the fifth 
| revolution to cause the governor to lift and bring the trip 
gear into action. 

In the case of tke long-range gear, however, tripping 
| occurs during the fourth and fifth revolutions at 80 per 
| cent. and 40 per cent. of the stroke respectively. There 
is therefore a saving in steam consumption during the 

period of acceleration in the case of the long-range gear 
over 7 short-range, the actual saving working out to 
13°53 lb. 


| 








The time taken to accomplish the whole winding is 
48-52 seconds for the long-range gear and 46°81 seconds 
for the short-range gear. The saving in time due to the 
use of the short-range gear over the long-range gear for 
the whole winding is 1°71 seconds. Allowing 15 seconds 
for changing tubs, the extreme time for one operation is 
63°52 seconds for the long-range gear, and 61°81 seconds 
for the short-range gear. 

Therefore, the number of trips that can be completed 
per hour for the long-range gear is 57 trips approximately, 
and 58 trips for the short-range gear. 

On a working day of eight hours, this would amount to 
eight trips for the engine fitted with the short-range gear 
over that fitted with the long-range gear. That is tosay, 
17,000 x 8 = 61 tons more coal will be drawn per day by 
the engine thatis fitted with the short-range gear in com- 
parison with that fitted with the long-range gear. The 
total weight of steam saved per day by the engine fitted 
with the long-range gear over that fitted with the short- 
range gear is— 

13°53 x 57 K 8 = 6170 Ib. 

Assuming an average evaporation of 8 lb. of water to 
1 Ib. of coal, the saving in the coal expenditure per day is 
783 lb. approximately. 

When this saving is compared with the difference in 
the amount of coal drawn per day for the two types of. 
gear, it will be seen that the weight of evidence is in 
favour of the short-range gear as against the long-range 
gear. I am convinced that the long range gear is a 
refinement which will in the future give place surely to 
the short-range trip gear for winding engine work. 








LOCOMOTIVE ENGINE-DRIVING. 
(By a“ Correspondent.) 

Ir is given to very few who are not intimately mixed 
up in the working of railways to know what really takes 
place on a footplate; what the driver and fireman do; 
how, in short, a locomotive at the head of a passenger 
train is “driven,” and itis all the more necessary that 
the facts should be known, because, in connection with 
the lamentable accident at Shrewsbury, much nonsense 
was talked about “nervous tension’’ and “brain stress,” 
and a dreadful “‘ sense of responsibility.” 

I have not the least hesitation in saying that any 
intelligent man who has had charge of an engine, say, in 
an electric light stution or a cotton mill, could learn, 
within certain limitations, which will be referred to pre- 
sently, to drive a locomotive in a couple of days. 
The driver comes down to the shed a couple of hours 
before his train is due to start. He finds the fire 
alight; he then begins a detailed examination of the 
engine ; he sees that the wicks are right in the lubricators, 
and that every nut and bolt is tight; he pays particular 
attention to split pins. In one word, nothing is sup- 
posed to escape him. Lubricators are then filled, and 
he is ready to take his engine outof theshed. Inall this 
there is nothing special. It is no more than the regular 
work of a stationary engine driver. The fireman has seen 
to coal and water and all that concerns firing. The great 
mistake which a new-comer is likely to make is in backing 
on to his train, which he may easily do too quickly. It 
cannot well be done too slowly and cautiously. When 
the train is started, which again is to be done cautiously, 
the fireman looking after the sanding gear whatever it 
may be, and the engine has got into its swing, the duty of 
the driver mainly consists in looking out for signals. On 
some lines the engine is driven from the right-hand side, 
on some from the left; very frequently the regulator lever 
is made double, so that, as far as it is concerned, the driver 
may stand at either side. He gets into the corner of the 
cab, out of the fireman’s way, and stays there, and he 
has but to glance at the gauges to see how matters are 
progressing. The construction of fire-doors differs on 
different lines, but it is invariably so arranged that the 
driver can open and close it for the fireman, which he 
does between each shovelful. Firing is done every two 
or three minutes, a couple of shovelfuls at a time. 
The action of the driver is quite automatic. He opens 
and closes the door without taking his eyes from the 
spectacle plate. He never looks into the furnace if he 
can avoid it, particularly at night, because the glare 
is blinding. On long runs without a stop, at the end of 
fifty miles he takes an oil can and goes out of the cab 
along the running board—a thing involving some slight 
risk when the speed is high in order to see with his 
own eyes how matters are getting on with the slide 
bars, crossheads, valve gear, &c., and to make certain 
that nothing is heating or lacking oil. He goes all round 
his engine, leaving the cab at one side, and returning at 
the other. Very few words are interchanged between 
him and his fireman. The noise on a footplate prohibits 
conversation. If steam be falling he points to the pressure 
gauge, and the fireman in dumb show explains what he is 
doing. Beyond all this, practically the only thing a driver 
has to do is look out for signals, and act on them. Those 
who have been over and over the same ground for many 
years acquire a kind of sixth sense; they know the dis- 
tinctive sound of every bridge they go over or under, of 
every tunnel. They can tell within a trifle where they are 
on a dark night. All this involves no mental stress. A 
man driving along many miles of road in the open 
country with everything going well is more likely 
to find difficulty in preventing himself from falling 
asleep than in combating mental stress.. Any quantity 
of stokers can be had for the asking, who would 
be quite competent to fire a locomotive after a 
couple of days’ instruction. Their principal diffi- 
culty will lie with the feed-water; on a great many 
locomotives nothing is to be learned directly from the 
water gauge. While the engine is standing the gauge 
will be three parts full ; while it is running the gauge will 
remain quite full, the water “lifting” a couple of inches 
in the boiler. If the regulator is closed for a few seconds 
the-water drops. The skilled fireman, knowing the road 
and the load, and how much feed he has on, will proceed 
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in confidence. 


The inexperienced man will probably | plant at boreholes. 


The pair of boreholes furthest from 


either put on a second injector, thinking that he has lost| the main station is distant about 7} miles; for some 
his water, and fill the boiler till it begins to prime | 2} miles on the western section the water is conveyed 


furiously because he thinks the glass is empty, or cut off | through a concrete conduit, shown in Fig. 7. 


He has | is delivered into four settling and storage tanks at the 


the feed because he thinks the boiler is too full. 


little time to spare for anything but shovelling coals into | 
But | 
in all this, as in the case of the driver, there is nothing | 


the furnace, looking out when he can for signals. 


The water 


main pump station. One of these tanks is shown during 
construction in Fig. 8, and is circular in form, with 
slightly conical bottoms, so that any sediment can be 











Fig. 4—ARRANGEMENT OF PLANT AT BOREHOLES 


more required than a familiarity with a steam engine or 
a stokehold—intelligence, sobriety, and vigilance. 

When we come to deal with heavy long-distance 
express trains, these conditions are altered. An immense 
quantity of passenger traflic is carried on at a time-table 
speed which does not exceed 32 miles an hour, or a 
running speed of, say, 38. The engines pulling these 
trains are, in effect, never overloaded. They have, as a 
rule—to which excursion trains supply an exception— 
large margins of pressure to spare. They can do most of 
their work with 140]b., although the safety valve load is 
160lb. The fireman in such a case can make mistakes 
and the train will still keep time. When, however, we 
come to deal with East Coast flyers and Great Western 
expresses and such like, the highest training, the greatest 
experience, the utmost competence are required, because 
the locomotive with 300 tons behind the tender and some- 
thing close on 60 miles an hour as schedule time has 
nothing to spare. These engines are “jockeyed” from 
end to end of the run. Driving and firing them is indeed 
a fine art; but it isan art which to the inexperienced out- 
sider seems to consist very much in doing nothing but 
shovel coal. And yet a shovelful put in the wrong 
place in the furnace may bring down the pressure a 
couple of pounds at once. There are mysteries about 
the maintenance of furnace temperature which are none 
the less real because no one has attempted to solve 
them. A little more steam on this bit of road, a turn 
of the reversing screw as the train rushes down an 
incline, half a minute extra injector here, and so on—all 
these things can only be apprcciated by the initiated. 








THE RAND WATER BOARD PLANT AND 
WORKS. 
No. II.* e 

Tse well pumps referred to in our last article lift against 
varying heads, those on the western section having prac- 
tically only to lift to ground level, whilst some of those 
in the eastern section have to lift against a head of 120ft. 
above ground level, or_about 300ft. in all. The electric 


flushed out through a central valve without agitating the 
main body of the stored water. The tanks are con- 
structed in pairs, one settling and one storage tank to the 
pair; the water, after passing through screens, flows into 
the settling tank just above the conical bottom. This tank 


me 


Fig. €E—SWITCHBOARD 


has a capacity of 650,000 gallons; from the top of the 
settling tank the water flows through a concrete launder, 
is again passed through screens, and flows into the 

















Fig. 5-WORTHINGTON PUMPING ENGINE 


motors are driven by three-phase current of 3000 volts 
25 cycles. Two sizes of motors are installed, 50 and 
75 horse-power, according to the head to be lifted against. 
The motors, in fact practically the whole electric equip- 
ment, were supplied by the British Westinghouse Electric 
Company, Limited. Fig. 4 shows the arrangement of 





* No. IL. appeared November Ist. 


bottom of the storage tank of 900,000 gallons capacity. 
The water is drawn off from the top of the settling 
tanks through hinged floating pipes, and gravitates to the 
suction mains. 
and are arranged so that the water flows to the pump 
barrels, there being ahead of some 6ft. to 8{t. above the 
~ | delivery valves of the main pumping engines. 


The tanks are built above ground level, 


‘arches of tanks. 


There are six pumping engines, four new engines 
by Messrs. Hathorn and Davey and Co., of Leeds; 
one triple-expansion Corliss engine by Messrs. Fraser 
and Chalmers, of Erith, with three Reidler single-acting 
ram pumps of a capacity of 1,500,000 gallons per day ; 
and one . single-cylinder Fraser and Chalmers Corliss 
engine with double-acting ram — capable of lifting 
3,000,000 gallons per day. Both the latter engines were 
taken over from the Vierfontein Syndicate and are em. 
ployed as reserve pumps. The pumps deliver to the Turf. 
fontein Neck Reservoir, some seven miles distant, against 
a static head of 810ft., or a total head due to friction in 
mains, &c., of 960ft., and will, when the station is com. 
pleted, comprise the largest pumping installation in South 
Africa, having a total capacity of 14,500,000 gallons per 
twenty-four hours against a head which is said to be the 
greatest of any important pumping plant scuth of the 
equator. 

We shall deal fully with the Hathorn Davey engines 
in another article. 

In addition to the pumping engines there are three 
Belliss- Westinghouse electric sets for providing current 
for the borehole pumps, lighting and general power pur- 
poses. Each set is of 450 kilowatt capacity, and 
generates three-phase alternating current—25 cycles per 
second—at 3300 volts, when running at 375 revolutions 
per minute. The current is transmitted to the lines 
at full voltage, allowing a drop of 300 volts between switch 
board and the furthest distant motor. The switchboard 
is also provided by the British Westinghouse Company, 
and is shown in Fig. 6. Provision for transformers i 
made under the switchboard, so that current can be 
transformed to 220 volts for use in the power plant and 
workshops. <A small rotary transformer is also installed 
to provide continuous current for light for the works and 
quarters. Two Reavell and Co.’s air compressors drivcn 
by 25 horse-power motors are installed to force into the 
delivery main air vessels outside the engine-house; they 
compress up to 400 lb. air pressure. 

Steam is supplied by eight Babcock and Wilcox water. 
tube boilers. Each boiler is fitted with a superheater of 

the usual Babcox and 
Wilcox type. The heating 
surface of boiler proper 
is 2870 square feet and 
of superheater about 620 
square feet, or a total ot 
28,000 square feet for the 
eight boilers. The grate 
area of each boiler is 
atout 94 square feet, the 
ratio between heating sur- 
face and grate area being 
37 to 1. The steam is 
delivered to the engines 
superheated to 500 deg. 
Fah., but arrangements 
are made in the pipe line 
so that any pair of boilers 
can be isolated and deli- 
ver saturated steam. Two 
smokestacks are provided, 
one at each end of the 
boiler-house, connected to 
one flue 5ft. 4in. wide by 
6ft. high at crown, com- 
mon to the whole line of 
boilers. Dampers are 
provided, so that either 
or both stacks can be in 
operation. Between each 
stack and the boiler plant 
a 480-tube Green’s econo- 
miser is installed. The 
stacks are 8ft. 6in. dia- 
meter and‘ 62ft. high—the barometric pressure is ony 
slightly over 12 lb. at this altitude—they are of steel, and 
are self-supporting, being splayed at the lower end to 
13ft. diameter, the length of splay being 7ft. The effective 
diameter of the stacks is reduced to 7ft. by a 9in.fire-brick 
lining up to within 30ft. of top, a 4}in. course being 
carried from this point tothetop. The stacks are carricd 
on 16ft. square by 17ft. high concrete bases, brick-linec, 
these in turn resting on concrete mats 21it. square by 
6ft. thick. 

Two Hayward-Tyler electrically-driven triplex plunger 
feed pumps are installed. They run at one constant 
speed, but, in order to meet the varying demand of the 
boilers, a hand adjusting device is provided to vary the 
throw of the excentrics which operate the plungers. A 
steam-driven Weir pump is also installed as a stand-by 
in case of electric current being unavailable. 

The engine and boiler-houses are shown in Fig. 9, 
and all the walls, foundations, and subways are built 
of concrete, the piers and arches being reinforced. The 
engine-house is 263ft. by 48ft., and the boiler-house, 
which runs parallel to the engine-house, is 203ft. by 50/t. 
The screen walls between the piers do not carry any weight, 
the roof and traveller track being supported entirely on 
the piers. All concrete used throughout the plant has 
been machine mixed. The stone was specially crushed 
on the job, sand was procured in the vicinity and 
was not washed, the loam used was the red surface soil 
of the district. The mixtures used have been, by meacure- 
ment :— 

Mixture. IH. i. K, 
Portland cement... .. 1 .. 1 ... 1 
MR ace ces es a ee ee 
MR tse ps Saw « dae) Pn ass hee 
Brokenatone ... .. 6 ... 6 7 
ISDIROOEO s cro f sce. sae: ER pe SRY seo sie 

Displacers are stones up to a maximum size of atout 
6in. cube. Broken stone two-thirds to pass a 1}in. ring, 
one-third to pass a 24in. ring but not pass a lin. ring. 

Mixtures used for :—H.: Capstones of engine founda- 
tions, piers, and arches of buildings. I.: Walls ard 
K.: Engine foundations and screen 
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walls. L.: Building foundations. The cement used had 
to pass a test of 500 Ib. per square inch, briquettes to have 
been kept 24 hours in a wet cloth, and 144 hours in 
water. 

The water passes through a Yin. Venturi meter into a 
27in. lap-welded steel main ;‘;in. thick. For the first 
10,000ft.' this main is subjected to the heaviest pressure 
—up to 900ft. working head—and this portion is wound 
with ,,in. diameter galvanised steel wire, put on under 
tension, the pitch of the turns varying from }in. to lin. 
in the various sections. This was done, as the pipe was 
in stock, and it was found cheaper to add the wire wind- 
ing rather than purchase a new main. The 27in. piping 
carries the water to within about 7000ft. of the Turtfon- 
tein Nek Reservoir, distant about seven miles from the 
Zwaartkoppies pumping station. The last 7000ft. of the 
main is under light pressure only, and a 29in. diameter 
riveted steel pipe jin. thick is used. The Turffontein 
Nek Reservoir has a capacity of about 1,350,000 gallons. 
From here the water gravitates to the village reservoirs, 
about four miles distant, there being about 40ft. difference 
in the altitude of the two reservoirs. The first 7000ft. of 
the main is the same 29in. riveted pipe, and the balance 
is 27in. pipe, similar to that mentioned above, except 
that it is not wire wound. It is anticipated that the 
whole main will have the same life, about twenty-five to 
thirty years. 

Village pumping station.—The water is delivered to 
a covered reservoir at the village station similar in 
all respects to the one at Turffontein Nek. This 
reservoir is shown in course of construction in 
Fig. 8. It is constructed in concrete, with the exception 
of the piers, which are of brick. The reservoir is covered 
with five annular arched spans of reinforced concrete, 
and provision is made to carry, if necessary, light brick 
deflecting walls between the piers, so that the water 
shall not stagnate. So far this has not proved necessary. 

Installed at the village pumping station are two Worth- 
ington duplex-horizontal, triple-expansion, double-acting 
plunger pumping engines shown in Fig. 5. - These 
engines are fitted with the Worthington pneumatic com- 
pensating device, which consists of two plungers attached 
to each piston-rod working in oscillating cylinders hinged 
so as to be vertical when the half-stroke is complete and 
exposed to the full pressure in the water main; during 
the first half of each stroke the plungers are compressing 
air in the cylinders, the work performed being returned 
during the latter half of the stroke. This arrangement 
gives the effect of a fly-wheel and permits a greater range 
of steam: expansion than would otherwise be attained. 
The pumps are arranged to perform both high and low- 
lift duty:at the same time, the double-acting plunger 
pumps delivering water to the Yeoville reservoirs and 
bucket pumps, tandem to the plunger pumps, serving to 
accelerate the water sent both eastwards and westwards. 
Under normal demand the water gravitates as far as 
Benoni, some 19 miles to the east, and Langlaagte, about 
4} miles to the west, but in time of excessive demand it 
is necessary to accelerate the flow of water with the 
bucket pumps. The main dimensions of the pumps are :— 


High-pressure cylinder diameter ... ... ... 14in. 
Intermediate-pressure cylinder diameter 22in. 
Low-pressure cylinder diameter ... ... ... 38in. 
cach gant Me ed ata eee 
Pump plunger diameter ... ... ... ... ... ]2hin. 
Pump bucket diameter ... 2. 0. 0. w.. i7tin 

Double strokes. perminute ... ... ... ... 30 

Capacity, per 24 hours, plunger pumps 2,100,000 gals. 
Capacity, per 24 hours, bucket pumps... 4,100,000 gals. 


The boiler plant, smokestack, and economiser installed 
here are similar to those at Zwaartkoppies, two boilers 
being provided. 

The guarantee for the pumping engines is the same as 
for the Zwaartkoppies plant, except that the steam con- 
sumption is guaranteed at 12°5 Ib. instead of 11°5 lb. 

The engine and boiler-house is of reinforced concrete, 
on the same lines as that at Zwaartkoppies. 

Eastward service—On the eastward line a concrete 
balancing reservoir of 1,900,000 gallons capacity has 
been built at the Simmer and Jack. Installed here is an 
electrically-driven triplex plunger pump, used for accele- 
rating the flow of water. The motor driving this pump is 
started and stopped automatically by a pressure ram. 
The ram is loaded so that in normal supply conditions 
the ram is kept at its upper position by the water 
pressure. As the demand increases and the water 
pressure falls, the ram descends, and, by an arrangement 
of levers, closes the electric switches starting up the 
pump. When the pressure again rises to the normal, the 
ram ascends and opens the circuit. This pump is also 
used to force water to Rietfontein. 

Westward service. — The water gravitates on this 
section to the old Langlaagte Pumping Station, from 
whence it is pumped to the service reservoir at Roode- 
poort, distant some 94 miles. 

General.—The proposals of the Water Board to provide 
the increased supply, construct reservoirs, &c., was rather 
severely criticised when the scheme was first proposed. 
Many persons feared that the possibility of obtaining the 
necessary supply from the Klip River Valley was very 
problematic. Al] the more credit is due, therefore, to the 
Water Board, but more particularly to Mr. Leitch, its 
chief engineer, and his able assistants for the success 
which has attended the developments of the scheme. 
The cost has been very heavy, as will be seen from the 
schedule below, but everything has been constructed on 
most substantial lines and excellently erected, and there 
is very slight probability of capital expenditure being 
needed for many years to come, exeept in regard to the 
extension of service mains, &c. The one apparent weak 
point of the scheme is the small storage capacity pro- 
vided, the reservoirs from which supplies can be drawn 
without pumping having a total capacity of slightly over 
two days’supply. The Board has, however, deemed it wise 
to have the reserve in pumping plant instead of in reser- 
voirs ; and as the contents of open reservoirs are pecu- 
liarly subject to contamination on the Rand by dust and 


the indicator was « perfect instrument; it was designed 





locusts, this arrangement will probably, in the end, prove 
the better one. 


Schedule of Approximate Capital Outlay on New Works by Water 
Board, £ 


Boreholes and wells (Zwaartkoppies) .... ..._... 
Pumping installation and buildings at boreholes 
Pipe line and conduits to main plaut ... ... .. 
Pumping and generating plant at station ... 
TKOMGRMIOMON'TIDOR 2... 5. ace Sen | can 0s se 
Buildings and quarters, stablirg, native com- 
Oo ee ee ee ae ei Nr i 
Reservoirs at main station and Turffontein Nek 
Pipe line to Village main pumping station 
Zwaartkoppies railway siding. 1... ...  ..- 
Village main plant and buildings... 
WAIN MORI FOOONVONE ow. ass Sco. 5 ous Ses, as 
Distributing mains, reservoirs, and subsidiary 


pumping plantonthe Rand... ... 181,300 


Total cost of scheme 650,000 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


An extra meeting of the Institution of Mechanical 
Engineers was held last Friday in order to conclude the 
discussion on Professor Hopkinson’s paper on the “ [ndi- 
cated Power and Mechanical Efficiency of the Gas 
Engine.” There was a fairly good attendance, presided 
over by Mr. T. Hurry Riches. 

The minutes of the previous meeting having been read 
and confirmed, Captain Sankey was called upon to re-open 
the discussion. He observed that the paper could be 
divided into two parts. One in which the errors of indi- 
cators cf different types was discussed, and the other in 
which the author dealt with the method of determining 
the mechanical losses by finding the difference between 
indicated power and brake horse-power by indicating the 
engine at no load. The mechanical efficiency of the 
three engines tested by the Committee appointed by the 
Institution of Civil Engineers to determine the efficiency 
of internal combustion engines was found to be by this 
method :— 

Engine. L. R. X. 
Mechanical efficiency 0°86 0°866 0-888. 

The brake efficiencies determined from the indicator 
cards of these engines were respectively, 0°90, 0°80, and 
0-84, and therefore the percentages to be deducted or 
added were 4°5 and 8 and 5:5. The average errors were 
thus approximately between + 6, which figure was in 
accordance with those obtained by Professor Hopkinson. 
Although Professor Burstall had at the last meeting made 
the statement that with pencil the indicator diagrams could 
be obtained correct when great precautions were taken, to 
within a few per cent., the figure he gave in his first 
report to the Gas Engine Research Committee of the 
Institution of Mechanical Engineers was 5 per cent., an 
estimate with which most engineers would agree. With 
the newest pencil indicatcrs, he, Captain Sankey, thought 
it possible to indicate within + 38 per cent. At the last 
meeting both Professor Dalby and Professor Callendar 
had said that in obtaining the efficiencies of the engines 
tested by the Institution of Civil Engineers’ Gas Engine 
Committee, the negative loop had been deducted from the 
cards. He did not think, however, that the evidence was 
conclusive on this point, and had written to Professor Dalby 
for a further explanation. Unfortunately, Mr. Hayward, 
who had had this matter in hand, was away in America, 
and so it would be some time before the issue could be 
satisfactorily cleared. In his reply, Professor Dalby had 
said that he was satisfied in his own mind that these 
loops had been deducted, but Captain Sankey repeated 
that the evidence was not absolute. Continuing, he gave 
examples of engines in which the negative loop is larger 
than in others. As to whether the negative loop should 
be deducted from the positive to determine the indicated 
horse-power, he agreed with the author’s definition, that 
“the indicated power is the area of the positive loop of 
the indicator diagram multiplied by the number of ex- 
plosions per minute, and by the appropriate constant for 
reducing to horse-power. By deducting the negative loop 
from the positive loop only, an apparently better brake 
efficiency was obtained. There should not be two defini- 
tions for indicated horse-powcr, as at present, and 
he thought that given by Professor Hopkinson 
should be accepted. He asked the author if he 
had found any difference in the calibration of his 
optical indicator when he changed the spring. For 
it appeared to him that it was quite possible to give an 
initial distortion to the spring by bad adjustment of the 
retaining screws which might affect the readings. Cap- 
tain Sankey then showed some very good Mathot 
diagrams on the screen, which proved that the maximum 
pressure in an engine after a misfire was generally lower 
but sometimes was higher than the normal. In conclu- 
sion he referred to the views expressed by many people 
that the paper was academical. Personally, he thought 
it was an excellent guide to those who had te design gas 
engines. The “efficiency ratio” of gas engines was now 
so good that it was only by the closest study of the sub- 
ject with accurate instruments that it was possible to 
make improvements. The author had dealt very fully 
with ‘the nature and distribution of the losses in gas 
engines, and this section alone of the paper was of con- 
siderable interest and importance to designers. 

Mr. H. Wilmot Spencer, of the Crosby Steam Gauge 
and Valve Company, thought the author had been rather 
hard on the ordinary kind of indicator. The latest type 
of Crosby indicator was fitted so that adjustments could 
be made:to prevent any appreciable backlash, and yet 
leave the pencil so free that the piston would drop back 
quite easily into the cylinder. He did not contend that 


for workshop use, and for such was perfectly satisfactory. 
He admitted that the error was about 3 per cent., but the 





thickness of the lines of the diagram obtained with the 
author’s instrument must give an error of about that 


amount, as it was almost impossible to integrate the dia- 
gram correctly with such lines. In one part of the paper 
the author stated that with his instrument it was easy to 
plot the diagram on a piece of squared paper, and its arca 
could thus be obtained within 5 per cent. without the 
trouble of photography. Mr. Spencer considered this 
resulf could be reached more easily on an ordinary in- 
dicator with certainly the same degree of accuracy. 

Mr. Dugald Clerk was please to find that Professor 
Hopkinson had arrived at efficiencies which agreed with 
these obtained by the Gas Engine Committee. The 
engine used by the author was approximately the same 
as the X engine tested by the Civil Engineers’ Committee, 
and the efficiencies obtained by the author were 85 anid 
90 as compared with the Institution’s numbers of 86 and 
89 per cent. He found that Professor Hopkinson’s tesis 
showed that the indicated horse-power of the engine was 
40-0 and the mechanical efficiency 82°6. He (Mr. Clerk), 
by taking the mean of the two methods suggested by the 
Committee appointed to report upon the indicated power 
and mechanical efticiency of the gas engine, had arrive. 
at the same figure, namely, 82°6 per cent. He could net 
agree with the author that the mechanical friction re- 
mained the same at al] loads. He thought that there 
must be more friction at heavy loads, due to the greater 
load on the piston and bearings, &c. He agreed with 
Professor Hopkinson with regard to indicators. He had 
always found a difficulty in obtaining accurate results ; 
and to prove that difficulties had always been experience 
with indicators he quoted some results obtained by the 
Gas Engine Research Committee, which were printed in 
Table 5 on page 1059 of the * Proceedings ”’ of the Insti 
tution of Mechanical Engineers for 1901, Parts 3-5. 
The engine was shown to develop 3°98 brake horse- 
power, and the mechanical efliciency was given as ()°7x. 
Lower down in the table the engine was shown to give 
the compression being the same—2°72 brake horse-power, 
and the mechanical efficiency of 0°79. This he thought 
was an impossible result. The mechanical efficiency 
must have got less as the power developed decreased. 
In the “B” trials, page 1065, Test I., Table 5, the 
following figures are given :— 

B.H.P. Mechanical efficiency. 
3-93 Shai, dak ike pie?” 094-6 0.72 
er ee rae a Men 
4-07 Ps ee dat. nae ee 
An examination of these figures could not fail to show 
that some difficulty must have been experienced with 
the indicator. 

Mr. Clerk said that he proposed to use one of the 
author’s indicators, but he was going to improve it by 
substituting for the second mirror the James Watt 
method of carrying the card in order to copy the exact 
motion of the piston. He showed some excellent photo- 
graphs of indicator diagrams taken with an optical 
indicator, and the lines were very thin and quite distinct, 
In conclusion, Mr. Clerk observed that he agreed with 
the author’s definition of indicated Suorse-power, and 
thought with Captain Sankey that it should be adopted. 

Mr. E. J. Davis remarked that for the past fifteen years 
he had been closely connected with the indicating of gas 
engines, and it appeared to him that there were some 
points in which the Richards indicator certainly compared 
favourably with the optical indicator as explained in 
Professor Hopkinson’s paper. He thought that engineers 
who have had experience in testing gas engines, and 
especially the modern high compression engines, 
could not have failed to notice the give in the metal 
between the breech end and crank sbaft. This motion 
had no effect upon the self-contained indicator of the 
Richards type, but he doubted if this could be said of an 
indicator in which the mirror or pencil was fixed in the 
cylinder and the paper attached to something quite 
separate. He estimated the movement referred to on a 
75 brake horse-power engine cylinder to be Jin. He 
asked the author if a sufficiently thin line could be 
obtained with an optical indicator to get a diagram 
of the engine bed, bolts, and cylinder, 7.e., take a diagram 
with the indicator cock shut and paper moving. A large 
percentage of engines in actual use have aslight motion in 
the foundations. This, he said, would not affect a 
Richards type of indicator, but it would any indicator 
not self-contained. Continuing, Mr. Davis added that 
it was probably impossible to obtain the accurate indicated 
horse-power of an engine with an untried indicator, but 
the error of the indicator could be found in one case 
and noted for future reference. 

Mr. C. E. Larard thought that the paper and the dis- 
cussion arising from it would mark a new departure in 
testing for friction and efficiency. The outstanding 
feature appeared to be the establishment of the fact that 
engine friction depends largely on variation in cylinder 
temperature. If he passed a general criticism on the 
paper, it would be to point out that a weakness was con- 
stituted from the fact that calculations were made based 
on assumptions which require further justification or 
modification. In one part of the paper it waa stated, 
“These observations gave all the data for mechanical efti- 
ciency, no observations of speed being necessary. The 
speed was, however, kept approximately constant by a 
governor at 180 revolutions per minute, and in what 
follows brake power and indicated power are both calcu- 
lated on the assumption that that was, in fact, the speed 
of the engine.” Would it not have been better to have 
used a counter, from which the mean speed could be 
obtained over the periods during which the records of the 
trials were taken, more mtorr in view of the facts that 
frictional H.P. and frictional H.P. differences are com- 
paratively small, and that a small increase or decrease in 
speed would make an appreciable difference in the H.P. 
absorbed in friction? A reference to Fig. 3, page 453, 
which shows the variation of mechanical losses with 
the speed for the four-cylinder petrol engine, would make 
clear the importance of doing this. He reproduced this 
diagram on the lantern plate, and gave an equation which 
he had obtained for each curve, which gave very approx!- 
mately the relationship between these two variables up 
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to about 1200 revolutions per minute. These were—see 
Fig. | for: 
65 F H.P.r = 10—-* x 5°876 N137 
150 F H.P.r = 10—-* x 5°645 N}2% 
212 F H.P.r = 10-* x 5:102 N12 
Some months previously he had obtained similar 
fornle for three steam engines running at different 
speels. The values of the indices being 1°35, 1°43, and 
187, the magnitude increasing with the size of the 
envine, the highest index being obtained from a condensing 
engine with pumps driven from the usual form of rocking 
leve -actuated from the engine crosshead. Il urther, he 
thought it could be shown that the magnitude of the 
index increased with the size, number, and nature of the 
rubbing surfaces as well as on other variables incident 
to the engine. It was important to remember, and this 
was generally overlooked, in making comparative tests on 
the effect of speed on friction, that the external torque on 
the engine shaft should be maintained constant. A 
balanced hydraulic brake, in principle similar to the 
Froude-Reynolds brake, by means of which a pure torque 
can be applied and maintained constant for all speeds, 
should be used for scientific work on the effect of speed on 
engine friction. Inthe steam engines referred to, the exter- 
nal torque was kept constant for the different speeds, and 
also for the petrol engine, the results of which are given 
in ig. 3, page 453, the torque being nil for all speeds—the 
engine running light, hence the regular curves obtained. 
It might be inferred, though further experiment is neces- 
sary, that for gas and oil engines the H.P. absorbing 
friction increases with a power of the speed whose value 
approximates to those given above; while for steam 
engines the value of the index may range from 1°3 to the 
square of the speed. It was, he said, further stated in the 
paper that “it may, no doubt, be assumed on the evidence 
of steam engine tests that under given conditions 
of lubrication the friction is practically independent 
of the pressure in the engine.” . . “ Moreover, 
with a given supply of oil, lubrication conditions in 
the steam engine are practically constant; ” and a little 
later on—“ The friction is substantially constant from no 
load to full load provided that the temperature of the 
cylinder walls is kept constant.” From a large number 
of reliable tests Mr. Larard said he had found that in 
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Fig. 1 


many cases the frictional horse-power increases slowly, 
though very slowly, with the load; in a number of 
instances it is approximately constant, while sometimes 
it decreased with the load. A prominent factor modify- 
ing the law as between load an friction was that brought 
to light by Professor Hopkinson, namely, the variation 
in cylinder temperature. In view of these facts, he asked 
if the assumptions quoted were safe ones to make. 
With regard to constancy in lubrication conditions, for a 
given supply of oil he thought it could be shown that 
increased load on the engine as well as increased speed 
reduced the thickness of the oil films and increased slightly 
the friction losses. So that Professor Hopkinson’s state- 
ments in this respect were strictly true only for constant 
Joad and constant speed. In the tests given by Professor 
Hopkinson on the total power wasted in friction, it 
might have been an advantage if losses through the 
mechanism of the engine had been kept distinct from the 
power wasted in pumping, and ther one could have 
formed a better idea as to the extent the mechanism 
friction was affected by the varying conditions, and if 
certain assumptions made were justifiable. Full records 
of the trials should for this purpose have been given. 
Concerning the method of braking the engine and also 
motoring it round by means of a belt, it should not be 
overlooked that with respect to the former, that consider- 
able loads were attached to the brake wheel, and 
with the latter there was the sum of the two tensions 
from the belt, both of which resulted in extra load on the 
engine shaft, and if the engine was not provided with 
outside bearings a certain amount of spring on the 
shaft would be produced, with the result that rubbing 
would take place more on the outside edges of the 
bearing, the thickness of the oil film would be reduced, 
and the friction increased. It may be said that these 
represent the usual working conditions, but it should not 
be overlooked that in experimenting on the frictional 
laws incident to working mechanism external variations 
should be eliminated when they produce variations in the 
Working conditions within the mechanism to be tested. 
In testing electrical machines, as well as in engine test- 
ing, very considerable loads are imposed on the shafts 
by such brakes, for instance, as the Soames brake, and 
yet in spite of this it is almost always assumed, which is 
uite Incorrect, that the frictional losses are constant. 
He supported Professor Dalby’s remarks on the indicator, 
and while no doubt Professor Hopkinson’s indicator was 
a beautiful instrument, an improvement on usual forms 
te piston indicators, yet he thought. a retrograde step had 
een made in introducing a piston indicator for high speed 


manograph was unsuited for accurate quantitative work 
for a number of reasons, the chief of which were that 
the displacement was not proportional to the pressure, 
and that “it was inconvenient to calibrate.” Mr. Larard 
said he had in use for indicating petrol engines two 
different forms of manograph instruments; one was the 
Carpentier indicator referred to, and the other was 
supplied by the Cambridge Scientific Company. The 
first, as originally sent out, had a long flexible shaft for 
producing the movement representing piston displace- 
ment. This flexible shaft was quite inadmissible for 
accurate work. The second, which was made specially 
tor him, was, he believed, improved in its initial stages 
by Professor Callendar and finally by Mr. Darwin. The 
instrument as it stood worked admirably, gave great 
satisfaction, and was capable of giving accurate results. 
Nor after a transparent photograph had been taken was 
there any trouble or extra delay in working up the 
diagram. The calibration of the instrument was easily 
made, and a chart, such as that shown in Fig. 2, was all 
that was necessary. Lastly, he remarked that it was 
quite an easy matter to produce an instrument in which 


Pressure above Atmospheric in Ibs. per Square Inch. 





Displacement on Screen in Millimetres . 


Fig. 2 


the displacements were proportional to the pressure, and 
he thought there was no doubt whatever that there was a 
great future for the diaphragm-optical indicator. 

Professor R. H. Smith did not think that speeds of 
180 revolutions were difficult to deal with with any 
indicator, but it was the great suddenness of the rise in 
pressure which rendered optical indicators the most satis- 
factory for internal combustion engine work. He dis- 
cussed the question of lubrication at some length, and 
asked the author if he had carried out any experiments 
to show how far the thermodynamic conditions were 
affected by the burning, the quality and quantity of oil 
used. Passing on to errors in indicators, Professor Smith 
observed that he had always found that 5, 6, and even 
7 per cent. errors were possible, and if care was not taken 
the percentage was higher than these. He related some 
experiences he had had with indicators. With regard to 
the question of the momentum of the piston, Professor 
Smith said that the effect could be minimised if the 
piston was given a short stroke and a strong spring used. 
A large mechanical or optical multiplication of 4 to 6 
could be used. He had for high mechanical multiplica- 
tion used levers made of very thin steel tube, something 
like that of a mapping pen. His objections to optical 
indicators were the blurred lines, and for workshop tests 
optical multiplications were unsuitable. The backlash 
in the pin joints of the instruments had been referred to 
by many of the speakers, and it was, no doubt, a serious 
evil. “But he observed that in Professor Hopkinson’s 
instrument there were two pin joints—certainly they were 
spring joints, but he thought that these would suffer con- 
siderably from wear. He thought that the best lines on 
an indicator card were those made in ink, but, unfortu- 
nately, the method was not satisfactory. Some years 
ago he made an ink which would remain fmid under all 
ordinary circumstances, but he found that it clogged with 
the heat. Ink being almost impossible, the best substitute 
was the purest and softest lead pencil obtainable, which 
always gave good fine lines. 

Mr. C. Humphrey Wingfield said he would only deal 
with two points. He noticed that the reflecting surface 
of the author’s mirror was not, as it should be for abso- 
lute accuracy, in the axial line of either the vertical or 
horizontal centres of oscillation. He could see that there 
was some slight difficulty in making the vertical axis 
intersect the reflecting plane without introducing side 
pressure, and consequent friction, but there seemed to be 
no reason for introducing this source of error—however 
slight—into the arrangement of the horizontal axis. In 
the course of the discussion several speakers had referred 
to the two methods adopted by the Committee appointed 
by the Institution of Civil Engineers for estimating the 
indicated horse-power of a gas engine. In the first the 
difference between the indicated and brake horse-power 
was assumed constant throughout; in the second it was 
assumed—sketching on the blackboard the figure which we 
reproduce, Fig. 3—as explained on the last occasion by Pro- 
fessor Dalby, that if the total gas used per hour at half 
and full load were plotted on a brake horse-vower hbase 
and joined by a straight line Ac, the ratio of Ab to cb in 


( Gas per hour ) P 
the figure was that of ; -_______- -. As the triangle 


AC B was similar to the triangle Acb it followed that, sinve 
AB was the gas per hour at full load, CB was, on the 
Committee’s assumptions, the indicated horse-power. 

It would be seen from the diagram that this involved 
the assumption that, when plotted on a base of I.H.P., 
no gas was used at zero power. He had plotted several 
gas engine trials in this way, and he always found that 
the straight line part of the gas line, when produced, 
passed above the point of zero pressure, following, in 
this respect, the well-known “Willans” law. The true 
zero of indicated horse-power, therefore, if the other 
assumptions of the Committee. were accepted, was at 
some point, such as D, where a small quantity of gas 
was used. Although the difference was small, it followed 
that, since the Committee took BC instead of Bb D asa 
divisor when estimating the gas per I.H.P., the value 
of this fraction as estimated by them would be slightly 
low. 

On comparing the figures given for mechanical effi- 
ciency in Clause (12) of their report, this was seen to 
be borne out, method (2) giving a lower efficiency than 
method (1). If the Committee’s first method were so 
seriously wrong as Dr. Hopkinson had suggested this 
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relation would be reversed, and the mechanical effi- 
ciency obtained by method (1) would have been smaller 
than the other, which had been spoken of throughout 
the discussion as the more reliable of the two. 

Dr. Hele Shaw gave an amusing description of the 
behaviour of a motor van in the recent heavy motor 
vehicles trials. It had a single-cylinder engine fitted 
with a heavy fiy-weeel, the normal speed of running 
being 700 revolutions per minute. The fuel used was 
heavy oil, and there were only two change speeds. The 
feature of the engine was that when it came to a hill 
water was injected behind the piston, and steam issued 
out of the exhaust. The most peculiar feature, however, 
was that on a hill its speed would fall to about 200 revo- 
lutions per minute, and yet the engine gained energy 
sufficient to take it up the hill, although the judges were 
convinced that it would most certainly stop. He thought 
that an optical indicator such as that made by the author 
would be most useful for ascertaining what really went 
on inside the cylinder of an engine such’as this using 
water injection. 

Mr. L. F. de Peyrecave felt that the author had been 
somewhat too severe on the pencil indicator. If you 
were to take an indicator at random and put it in the 
hands of an inexperienced observer, his remarks would 
hold good; but he asked if it was fair to compare this 
case with an optical indicator specially made for research 
work and handled from start to finish by its inventor or 
his assistant? By selecting an indicator personally from 
the makers’ stocks, or, better still, by having one specially 
made up with various improvements, such as hardened 
joints and guides, &c., which are sometimes omitted from 
the commercial article, it was possible to get pencil indi- 
cators which would behave more creditably than the 
paper would have led one to believe. In a paper which 
he had read last year he made the following statement :— 
“Tf the springs are calibrated for the working tempera- 
ture the average inaccuracy of an indicator on a gas 
engine may be considered as about 2°5 per cent., and if 
this precaution is omitted the error may reach anything 
up to 7 per cent.” This conclusion was based on 
exhaustive tests which he carried out on eight indicators 
of various makes. In view of this he was surprised to 
hear that it was impossible to get indicators accurate 
within 5 per cent., and that they were more liable to 
an error of 10 per cent.; and this, when considering 
efficiencies, and, therefore, M.E.P., which was less 
liable to error than other 1eadings on the diagram, 
because in that case the errors tend to balance 
out. He was prepared to stand by his own figures, 
however, and to add that he would be prepared to find the 
efficiency of any gas engine running under 200 revolutions, 
with a selected penci) indicator, within the 2 per cent. 
stipulated by the author, and that after submitting the 
instrument to several hundred explosions. He pointed 
out that when he claimed to get the M.E.P. within 2 per 
cent., that was not the same as saying that the indicator 
was accurate to within 2 per cent., because, as he had 
already mentioned, the errors tend to balance out in this 
case; in measuring anyone pressure the error would be 
greater, and would probably be nearer the 5 per cent. 
mentioned; but the question under discussion in the 
paper was efficiency, and not isolated pressures. He was 
in complete agreement with Capt. Sankey as to the variable 
effect of a missfire on the next explosion, in-different types 
of engines; he had occasion to investigate this point 
closely on a small engine of 6 horse-power, and found 
that the M.E.P. invariably worked out about 3 per cent. 
lower after a missfire, which was just the opposite. to the 
effect in the Crossley engine obtained by Professor 
Hopkinson. 
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some length on Professor Burstall’s criticisms, especially 
with regard to Meyer’s paper on indicators. It was 
pointed out that the conditions which Meyer had to con- 
tend with were not those of to-day. Although the mean 
pressures in gas engines were about the same then as 
now, the initial pressures of to-day were considerably 
higher than formerly, which meant that it was a necessity 


to the lower coastal ranges is very sudden. The rainfall | 800ft., and the water power they represent, were not 
| is heavy, varying from about 80in. to 140in. in the year. | noticed until the French soldiers, who placed Maximilian 
In this region the rivers are not large, owing to the steep- | on the throne, chose this pass as the route to construct 
| ness of the country and the narrowness of the valleys. | their military road from the coast to Mexico city. It is 
| The two largest, the Necaxa and Tenango, have, at their | upon this circumstance that the Necaxa valley is called 
| confluence, a combined drainage area of a little over 200 | “French Pass.” A Mexican syndicate opened up the 
square miles, but in a distance of 10 miles they have each ! most likely sites for a power proposition, secured some 


to use springs of up to 400 lb. Eight years ago, at the time | 


when Meyer's paper or report was written, springs of about 
360 lb. gave the best results. Other factors also led the 
author to say that had Professor Meyer written his paper 
now-a-days, he would have estimated his errors at double 
those which were quoted. Although Professor Burstall 
had given so. many directions for taking correct 
diagrams, he did not think that his—Professor Burstall’s 
—secret of success lay in the refinements he recapitu- 
lated. The size of the spot of light in his indicator had 
been considered too large by many of the speakers. 
But in integrating the diagram, the centre of the line 
must be taken. It was, he suid, quite possible to get 
very fine lines, and slides were given which were cer- 
tainly highly satisfactory. But even with the ordinary 
line it was quite possible to obtain the area of the dia- 
grams correct to within 2 per cent. In spite of what 
many of the speakers had said, he still believed in the 
piston indicator. It was now possible both with this 
type and diaphragm manographs to have a proportional 
scale, and this overcame one of the chief objections to 
the earlier kinds of instruments. His chief objection to 
the diaphragm indicator appeared to be that the diaphragm 
was constantly kept in contact with the hot. gases, and 
unless kept cool he could not see how good results 
could be obtained. Moreover, the piston indicator was 
cheaper to make, and this, although of not considerable 
importance for laboratory work, was ever the predominant 
factor commercially. His whole apparatus cost only 
£15. The springs and pistons could be readily changed, 
and the calibration always remained constant within 
2 per cent. It was most desirable that the scales 
should be even, and this could readily be done 
by grinding the springs. The piston indicator was 
admitted to have one drawback, in that satisfactory 
diagrams could not be taken with it when the engine 
speed exceeded 1200 revolutions per minute. As the 
evening was now late, Professor Hopkinson said he 
would reply to the other questions in writing. 


It was announced that the next paper will take place | W € 
on November 15th, when Mr. E.J. Way will read a paper | rainfalls occur between the months of June and November, 


on “ Labour Saving Appliances at the New Kleinfontein | 


Mines, Transvaal.” 








THE NECAXA POWER WORKS. 
( By our own Correspondent. ) 
No, L—THE DAMS AND CHANNELS. 

Tue American Society of Civil Engineers, when in 
Congress last July in Mexico, visited the Necaxa works 
of the Mexican Light and Power Company. The works 
had then reached a most interesting and satisfactory 
stage in their development. 


upwards of twelve months they had betn supplying 
power for use in Mexico and El Oro, 96 and 171 miles 
distant respectively, and so satisfactory had the service 
proved, that the demand had already reached the capacity 
of that first station. 


It is stated that while the Standard Company in the | 
United States transmits power along a greater length of | 


line, yet this company can claim to have the largest 
transmission from its generating station to its customers 
of any in the world. 
average, 20 per cent., but when the full pressure of 60,000 


Fig. 3—MONITOR No. 1 AT 


volts is brought into use it is confidently expected that 
the total losses will not exceed 12 per cent. 
The present losses of 20 per cent. are made up as 
follows :— 
Transmission from Necaxa to Mexico ... 
Transmission from Mexico to El Oro 


per cent, 


99 


ota 

: 6 

Losses in switching and transformers and 
other station losses Ei: Scag eos, ae 


. 9 


Total | re 


About 90 miles north-east of the city of Mexico the 
drop from the great elevation of the mountain plateaux 
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land, and advertised the venture. Such a combination of 


| a total fall of 4500ft. There is a pretty constant precipi- 
great water power, in the form which best admits of 


tation throughout the whole year, and thus both the 
minimum and the mean run off from the watershed is 


| much above the average, and proportionally to their small | 


watersheds, the rivers are unusually large. The heaviest 


cheap conversion—high head and steady tlow—so close 
to large cities like Mexico and Puebla, and to well-esta- 
blished mining camps, such as Pachuca and El Oro, can 
be described as an ideal investment. Dr. F.S. Pearson, 


Their first dam and first | 
power-house had been practically completed, and for | 


The combined loss is, on the | 


WORK 


| and the driest month is May. Clearly with these con-| as consulting engineer, and the Bank of Montreal as 
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Fig. 2—SECTION OF DAM 


ditions, extremely heavy heads and slight quantity of | financial agents, negotiated the purchase of these rights 
water, storage at the higherleve!s has a value which it does | on behalf of a Montreal company. 

not acquire elsewhere. Consequently, it is not surprising | The Mexican Light and Power Company, Limited, was 
| to find that the company is erecting some of the loftiest | organised in 1902, with head offices in Montreal, Canada. 
| dams of their kind in the world. | The capital stock was 13,000,000 dols., Canadian currency, 
| Two dams of the class called earthen, one 180ft., and | and bonds were issued to the amount of 12,000,000 dols. 
|the other 174ft., are sufficiently unusual to make the | The company’s concessions were ratified by the Mexican 








Fig. 4—DISCHARGE FROM 20-INCH PIPES AT LOWER TOE 


claim that they are the highest of their class in the world , Government on May 20th, 1903. Supplementary con- 
seem reasonable. In any case, they are the largest dams | cessions were shortly after obtained from the Municipal 
which have ever been attempted by the new “hydraulic fill” | Councils and States with which the company was to do 
method, and from that point of view alone the Necaxa | business, and in July, 1904, the company promoted a 
works are worth a visit now while these great dams | new company, the Mexican Electric Light Company, 
are being built. When completed there will be nothing | Limited, and issued 6,000,000 dols. additional bonds. So 
to mark them as different from any other earthen | successful have been the operations of the company that 
dams. | power-house No. 1 is already complete, and when visited 

To return to the narrative, it would appear that | by the engineers was supplying power to the limit of its 
though these valleys have been inhabited, and their rich | capacity, viz., 30,000 kilowatts. © As wi!l be seen from the 
volcanic soil cultivated from pre-historic time, its won- | general plan, Fig. 1, this station is only one of three power 
derful waterfalls, which vary in height from 300ft. to | stations which are in contemplation. Of the total head 
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of 4500ft. available, it will utilise the middle third. The 
largest station will be situated where power-house No. 2 
is shown on the plan, this will have a capacity of 80,000 
horse-power. And it was explained to the members that 
“the immediate construction of the second power-house 
is necessitated for the reason that the full output of the 
first is already sold.” 

The third power-house will be the lowest in the secies. 
Originally intended for a head of 700ft. and an output 
capacity of 20,000 horse-power, it will probably be in- 
creased to more than double this head and an ultimate 
output of 70,000 horse-power. Clearly, since it lies lowest 
of the series, it will benefit most from all the additions to 
the rivers from the diversion ditches—see general plan— 
which will bring in other streams, and also all the advan- 
tages which will follow from all the storage of all the 
reservoirs. 

Station No. 1 contains six impact turbines (Pelton 
wheels), with a maximum capacity of 8200 horse-power 
each. These are put on vertical shafts, and the six gene- 
rator sets are driven direct, each mounted on a vertical 
shaft. In July last the output had reached 30,000 kilo- 
watts, and all haste was being made to construct more 
reservoirs, to bring in fresh streams from the higher 
reaches of the adjoining valleys, diverting them by weirs, 
channels, and tunnels into the bed of the Necaxa River, 
and generally to take the fullest possible advantage of the 
special local conditions. Up to now, the following are 
the chief of these works which have been completed :— 
The No. 1 dam on the Tenango River, with its diversion 
channel and tunnel discharging into the Necaxa River 
just above the level to which the great Necaxa No. 2 
dam will raise the water, and about 1500ft. above the 
No. 1 power-house, and below the site of the second 
highest dam—the Texcapa—height 174ft. The first in- 
stalment of the great storage dam on the elevated plateau 
of Laguna had been completed, and it is being raised 
another 13ft., sufficient to store about fifteen hundred 
million cubic feet (1,500,000,000 c.f.). Ultimately, when 
completed, this dam will have an extra thousand million 
cubic feet added to this capacity, and its storage is pat- 
ticularly valuable, since it is at the highest level ; and the 
benefit will consequently be secured: at all three of the 
power stations (which will be at different stages of 
level), and will consequently be used over the whole fall 
of 4500ft. 

At present the storage capacity is more than sufficient 
to meet all peak loads, and it is aimed at ultimately 
storing sufficient water not only to bridge over the dry 
months of the year and give a steady monthly supply, 
but even to do something towards giving a uniform and 
steady annual discharge, and conserving all ordinary 
floods to augment the power. A good idea of the value 
of storage at such a high level can be obtained by reciting 
the performance which the two highest reservoirs—the 
Laguna and Los Reyes—on the Necaxa River system are 
todo. These will feed the second power-house, which 
will be the highest in elevation, and will be situated as 
shown on the general plan above the storage for the first 
or intermediate power-house already constructed. This 
second power-house will take the water direct from the 
Los Reyes dam under a pressure of 2300ft. head, and its 
capacity will be 80,000 horse-power. Of this great 
capacity, no less than 35,000 horse-power, or nearly half, 
will be due to stored water. This is without counting the 
ordinary small storage from hour to hour, whereby the 
abundant water of the light hours meets the deficiencies 
of the peak hours, but counting the augmentation to the 
total annual output. The discharge of the rivers during 
the six years they have been gauged has varied from 70 
cubic feet a second to over 3000. The total storage at 
present projected is 4,600,000,000 cubic feet. The storage 
from Laguna and Los Reyes, with only the upper half of 
the level supplying the proposed No. 2 power station, 
2100ft. below them, is thus effective to increase the 
capacity of this one pumping station by 35,000 horse- 
power—from 45,000 to over 80,000 horse-power. Natu- 
rally passing on to the lowest power station it will, using 
the balance of the 4500, drop in level more than double 
this, or give over 70,000 additional horse-power. The 
estimated cost of these two reservoirs is well under three 
quarters of a million dollars, say, £150,000, so that the 
capital cost of increasing the power by this means works 
out at approximately £2 per horse-power. These stor- 
ages will be augmented by the two lower dams. giving 
a gross storage of 5,250,000,000 cubic feet. 

Out of the total fall of 4500ft. approximately, the fol- 
lowing are the available heads :—At station No. 2, 2100ft.; 
at station No. 1, z.e., the intermediate station already 
working, the heads are, reservoir full, 1450ft.; reservoir 
empty, 1310ft.; at station No. 3, lowest station, as origin- 
ally proposed, 700ft. It is probable, however, that an 
even greater drop will be obtained, and at present it is 
intended that No. 3 station shall work under a head of 
1100ft. Enough has been said to indicate that this sys- 
tem works under remarkably favourable conditions, and 
is boldly passing the record not only in high-pressure 
water-wheels of large size, but in high earthen dams. 
Probably it will be of most interest to begin by describing 
how these great earthen dams are constructed. 

Fig. 8, page 467, shows the dam which has now been 
completed for over a year on the Tenango River, and 
which diverts that river into the Necaxa River. The 
photograph was taken while it was under construction 
during March of last year, and gives a very fair im- 
pression of how the new American hydraulic fill dam is 
constructed. When finished, in outward appearance, it 
differs nothing from an earthen dam made in any other 
way, except that it ought, if properly trimmed off, to 
have a much more regular appearance, because the 
settlement after completion, which occurs with earthen 
dains made by the old methods of transporting the 
material, and which care may minimise, but cannot 
entirely prevent, does not occur with these hydraulic 
fill dams to any appreciable extent. Figs. 5, 6, and. 7, 
page 467, and Figs. 3 and 4, all reproduced from 
photographs recently from works at the great No. 2 





Necaxa Dam, show all the different phases of the work 
from sluicing down the rock—Fig. 3—to the building of 
the outer berms and toes, and to the fine slurry settling 
in the heart of the dam—Fig. 4. 

As up to now this method of dam construction, the 
design of which is shown in Fig. 2, has never been used 
in Great Britain, a brief introduction to the type will 
not be out of place. In America, New Zealand, and other 
placer mining districts, the great difficulty experienced by 
the hydraulic miner was the disposal of his spoil or 
“mullock.” This almost invariably got into the rivers 
and creeks, and being deposited under water, or in running 
water, was so compacted that it made a permanent dam 
or bar, almost impossible to be removed. This natural 
method of damming rivers consequently was taken advan- 
tage of when weirs or dams were required, and in the 
fast-running rivers, such as are met in New Zealand or 
in the Rockies, the writer has come across dams of this 
class made more than twenty years ago, in places where 
any other type of construction would have been so 
difficult and costly as to have been well nigh impossible. 
And yet these were made by miners with practically no 
knowledge of hydraulic engineering and no money. 

Anyone who has had much to do with dam building 
has appreciated the fact that the dam is reliable and solid 
only when plenty of water has been used to consolidate 
it. The best dam is one where there is a good puddle or 
other impervious heart, with a well consolidated and 
thoroughly knit or bonded mass to wall it in and act as 
buttresses on either side against all pressures, whether 
from within or without. 

It is not wonderful that after seeing how splendidly the 
water-tight core can be obtained by the deposition of the 
fine slurry, properly worked while being deposited, and 
how excellently the heavy gravel and rock material 
becomes consolidated, the American engineers should be 
prepared to construct dams on this system to such 
heights as 200ft. above the river’s bed. 

Writing of these dams, Dr. F. S. Pearson, of New York, 
says: “The rock at the sites of the various dams is of vol- 
canic origin, and not sufiiciently reliable to be used as a 
foundation for masonry. For this reason it was decided 
to build earth dams by the hydraulic-fill method, utilising 
water at heads up to 400ft.” At the same time there is 
another very substantial reason, namely, cost. So far 
all these dams have been constructed at an extremely 
cheap rate, from 2d. to 4d. a cubic yard, and even 
though the great Necaxa No. 2 dam will contain two 
million cubic yards, it is expected that its rate will be 
even lower than these, and consequently it will be 
much cheaper than a masonry dam to carry the same 
head of water. 

One point of great interest is that no liberty has been 
taken in any place either with the quantity or the quality 
of the work, and as has been remarked in connection 
with power-house No. 1, the character of the works is 
large, but simple and substantial. Every contingency 
seems to be provided for in the most direct and simple 
manner, and yet, while massive and imposing, there is no 
detail that could be laid hold of and the designers or con- 
structors charged with extravagance. 

In the illustrations there is much which will be 
familiar to the hydraulic engineer, and which must of 
necessity be common to all dams. For instance, the 
ground is carefully stripped to get a sound bottom, and 
then where sloping stepped to prevent cavities forming 
during the consolidating of the bank. The grouni under 
the bed has been cut by a trench—in the Necaxa dam no 
less than eight such trenches have been cut—which has 
been filled with impervious material. The concrete used 
for this will be seen stepped, to give a level top 
where the embankment will rest upon it—see Fig. 6, 
where on the further side the wall can be seen in the 
clearing above the surface of the slurry. James D. 
Schuyler, M. Am. Soc. €.E., who is the consulting engi- 
neer on this subject to the company, holds very strong 
views against the usual American practice of constructing 
a concrete core wall in the centre of an earthen dam, and 
will only allow these concrete walls filling the trenches, 
which must be made to intercept possible pervious strata, 
to be carried up to the point to which the bed has been 
cleaned, and will not allow them to rise into the filling. 
No doubt his views are due to having studied failures, 
where, as he says, the concrete has acted like a knife to 
cleave the earthen material into two halves, and has 
caused cavities in it. Elsewhere we have seen pre- 
cautions which, it is claimed, apparently with reason, 
are effective to prevent such accidents. 

Another feature common to all such works is the 
rough exterior of the concrete or masonry where it joins 
puddle or water deposited clay. This is well seen in the 
concrete work on the right-hand side in Fig. 8. Naturally, 
all valves, water towers, screens, and outlet works are also 
the same in all dams, merely varying with the dimensions 
of the works. And,as already mentioned, on completion 
there is nothing unusual to be noticed about these 
hydraulic-fill dams. The external rip-rap and pitching 
as will be seen in Figs. 5,7, and 8, is exactly as usual. 
This work, with a very large shingly backing, should be 
carried up ahead of the clay deposit work. The rocky 
and shingly material, except such as comes out of the 
trenches, will be almost entirely water-borne in the pipes 
from the hydraulicing works; where, however, the clay 
material is to be worked the heart or bed for it must be 
ready between these shingly walls. This material is 
deposited rather more slowly than the rest, and in propor- 
tion to the quantity of water pumped, naturally less of 
it finds its way to the bank. It has been estimated that 
6 per cent. is a good result. It is usual and the practice 
at Necaxa so to arrange that the water flowing off shall 
mainly flow to the up-stream side of the dam, thus help- 
ing to consolidate the work during construction and to 
test the dam. 

A precaution which is often taken is to keep the fluid 
mud while.it is depositing well agitated by working it, as 
in culinary, with long spoons or paddles. Often these are 
made to reach 10ft. beneath the surface, 





The 20in. pipe now working is discharging up to 10,009 
cubic yards a day, and it is expected that next year will 
see the completion of the dam. The hydraulic engineer 
now in charge of this work is Mr. F. S. Hyde. The 
original plans were made by Mr. H. L. Cooper, 
M. Am. Soc.C.E. Mr. R. F, Hayward is the general 
manager, and has also charge of the operation of the 
plant. The bulk of the foregoing information was 
supplied in a paper read by Dr. F. 8S. Pearson .and I’. 0, 
Blackwell, MM. Am. Soc. C.E., before this society in New 
York at the January meeting this year—1907. The photo. 
graphs of more recent works were supplied by Mr, 
Hayward. 








OBITUARY. 


SIR WILLIAM GEORGE PEARCE. 


Tur death took place, from appendicitis, on the ?nd 
inst., at his house, 2, Deanery-street, Hyde Purk, 
London, of Sir William G. Pearce., of Cardell, Wemyss 
Bay, and Chilton Lodge, Berks, and of the Fairfield 
Shipbuilding and Engineering Company, Glasgow. Sir 
William, who was forty-Six years of age, was the son of 
the late Sir William Pearce, the noted shipbuilder of 
Fairfield, whose skill and experience earned for the 
Clyde much of its renown as a centre for fast ocean 
steamship building. Young Pearce was educated first at 
Blair Lodge, afterwards at Rugby and Glasgow Univer. 
sity, completing his education at Trinity Colleve, 
Cambridge, where he graduated M.A., LL.B., with 
honours in the Law Tripos of 1884. He was called to tle 
Bar at the Inner Temple in 1885, and the same year he 
was selected as second Conservative candidate for the 
borough of Dover. At the general election of 1902 Sir 
William was elected member for the borough of P.y- 
mouth, and continued to represent the constituency until 
the following general election. Sir William succeeded 
his father as chairman of the Fairfield Shipbuilding 
and Engineering Company, Limited, and, though non- 
resident, he took a keen interest in the business, and was 
in frequent communication with the offizes in London 
and with the headquarters at Govan. Not being so inti- 
mately associated with shipbuilding as his father, he was 
not so widely known among naval architects and marine 
engineers. Even in London, where he spent most of 
his time, he was seldom seen at public gatherings of 
the profession. He was, nevertheless, an able admini- 
strator, and all his later years he exercised a strong, 
though quiet, influence over the widespread interests 
of the great Govan concern. He presided over the 
meeting of the company in October, and he was present 
at the launch of H.M.S. Indomitable in March last. 
Sir William was also largely interested in shipping, and 
until recently filled the offices of chairman of the Guion 
Steamship Company, Limited, which passed into the 
hands of the Norddeutscher-Lloyd and of the Northern 
Steamship Company, subsequently aéquired by the 
Morgan interests. The news of his death caused sincere 
regret in the burgh of Govan, with which the family 
have for over a generation been closely associated. 








THE MAURETANIA AND LUSITANIA. 


Some astonishing rumours were in cireulation when the 
Mauretania was carrying out her builders’ trials, but as no 
trustworthy confirmation of these was forthcoming at the 
time, we refrained from commenting on them. Now, how- 
ever, some definite figures are available, and they go to show 
that this huge liner is possessed of astonishing speed capa- 
bilities. The Cunard Company on Wednesday issued an 
official statement on the performance of the Mauretania in 
her sea-going trial, which has just concluded. In all, the 
vessel was run a distance of 1200 miles, with the following 
result :— 


First 300 miles .. 
Second 300 miles 
Third 300 miles.. 
Fourth 300 miles 


Average for 1200 miles... .. .. «2 «. 26-03 

This is a remarkable performance, and reflects the greatest 
credit on the designers and builders of this huge liner, It is 
to be observed that not only was an average speed of 25°03 
knots kept up for 1200 miles, but that over 309 miles of these 
were covered at a speed of 27°36 knots. Nc word of comment 
is needed here. The figures themselves are sufficiently 
eloquent. The weather met with is not stated in the report, 
but it was probably favourable. But even if so, a continued 
sea speed of over 26 knots is a magnificent performance. We 
understand that the Mauretania has still to run her measured 
mile on the Clyde, and it will be interesting to see by how 
much she can beat the 27°36 knots speed over this short 
distance. 

Meanwhile the Lusitania, though evidently not quite so 
speedy as her companion vessel, is doing excellent work. 
According to a wireless message reeeived by the Cunard Com- 
pany, this ship had up till noon on Wednesday last run 1861 
knots, and her average speed over this period had been 24°56 
knots. She should, therefore, beat her previous record if she 
manages to keep up the same speed all the time. For three 
consecutive days she made 606, 616, and 618 knots, the last 
being one knot better than her previous best day’s run. It 
should, in view of even better work on the part of the Maure- 
tania, be some considerable time before the record for the 
Atlantic passage is held by any other nation. 








A new method of constructing the coils of high-voltage 
alternators has for its special feature the bending to the required 
shape of the flat copper strip used in winding the coil previous to 
its insulation. The strip having been bent is then insulated—with 
cloth or paper strip or micanite—so that all rags ga of damaging 
the insulation of the conductors in the process of winding, while 
bending them, is done away with, and a reliable form of insulation 
is secured. The individual turns having been insulated, the whole 
is impregnated and provided with a seamless external .coyering of 
micanite before being placed in the slots. This method of winding 
is obviously applicable only to machines with open slots, 
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RAILWAY MATTERS. 


Tye total length of existing railways in Colombia 
ts to 6604 kiloms., and concessions have been granted for the 





anol ruction of farther lines of a total length of 2525 kiloms. 
Ox Tuesday last the London County Council decided 
to construct an electric tramway from the Broadway, Hammer- 


smith, to Harlesden, at an estimated cost of £69,300, the system 
to be overhead, 

‘Tae Earl of Ellesmere is having another railway con- 
structed from Ashton Field, Farnworth, to Brackley, Little Hulton, 
which will bring the mileage of his lordship’s private mineral rail- 
ways up to nearly 70. 

Tur Flying Scotchman, from London, encountered an 
obstruction near Rugby laetSunday night. The coach next to the 
enwine was seriously damaged and had to be detached. A buffer 
was afterwards found on the line. 


So successful was an experimental late express train 
on the Piccadilly tube that it has been decided to continue it daily. 
jt will arrive at Finsbury Park at 11 26 pm., in time to catch 
several suburban services over the Great Northern line. 


\ report from America states that the Union Pacific 
Railroad has discharged between 4000 and 8000 of its workmen. 
he discharges are from the construction department. but no dis- 
charges have as yet been made from the operating staff. 


Tae Pennsylvania Railroad Company now has in pro- 
gress a series of experiments with electric locomotives, the object 
being to arrive at a decision as tothe best type adapted for drawing 
the heavy passenger trains through the New York tunnels. 


Ir is stated that a Bill is to be promoted in the next 
session of Parliament to authorise the construction of a railway 
through the North Warwickshire coalfield from Coventry to 
Whitacre, where the new line would join the Midland Railway to 
the North and West. : 


SpeakrnG at the annual dinner of the China Association 
last Tuesdiy night, Mr. R. S Gandry announced that an arrange- 
ment had been practically concluled whereby British capital 
would ec -nstruct the railway line from Tientsin to the Yangtse, 
and thence through Suchow and Hangchow to Ningpo. 


Tue Northern Nigerian Railway, the construction of 
which is authorised, will start from Baro on the Niger 70 miles 
from the coast, and its terminus will be Kano, the walled city of 
the Haussas, some 500 miles north, which was captured as 
recently as 1903 from the slavers. The gauge will be the African 
3ft. 6in. 

AccorpinG to Electrical Engineering, the Commis- 
sioners of the Victorian Railways, Australia, have arranged to instal 
a semi-automatic electrically-controlled signalling system on the 
Hawthorn suburban line. The electric signalling system will be 
operated between East Richmond and Hawthorne, and this will 
give an opportunity to run trains at shorter intervals. 


Tue Railroad Commission of Canada has sent to all 
the railroads a circular reminding them that 30 per cent. of their 
engines and cars have defective safety appliances, the inspectors of 
the Commission having lately made extensive examinations of cars, 
The C mmission expresses the hope that the railroads will correct 
these defects, and thus obviate the necessity of further action by 
the Board. 


Wuen the Wakefield and District Light Railway Com- 
pany desired to abandon the branches from Wakefield to Ardsley 
and Alverthorpe, savs the Hlectrical Eagineer, it met with strong 
opposition from the Wakefield Corporation and other local bodies. 
Recently the Board of Trade held an inquiry with regard to the 
company’s proposal, and they have granted an extension of time of 
two years to enable the company to complete the undertaking. 


A prcuLtaR bridge accident was reported from 
Chicago on October 18th, The front car of a Metropolitan train 
ran up on the opening lift of a bascule bridge between Jackson 
Boulevard and Van Buren-street, the bridge being elevated to an 
angle of nearly 45 deg. The power shut off, the car fell back 
down the incline and telescoped with the second car. Eight 
persons were in the car, but all escaped without serious injury. 


CuicaGo advices state that the labour situation is 
causing a great deal of uneasiness. Labour organisations are 
making demands for.increased wages, and on one railway at least 
there is immediate danger of a shunters’ strike. The presidents 
of nearly all Western railways have determined that there shall be 
no farther increase in wages. The unanimous sentiment is that 
the limit has beeu reached, and that no more increases in pay can 
be granted. 


AccorpING to the Railway News, a start is about to be 
made by the Great Western Company on the scheme of develop- 
ments in the Swansea district, for which parliamentary authority 
was obtained in the session of 1904, a contract having been placed 
with Messrs. Thomas Oliver and Son for the construction of 
some five miles of new railway extending from Skewen in the 
direction of Morriston, with a short connecting line to Briton 
Ferry Road Station. 


In a recent article in the Street Railway Jowrnal on 
‘Transportation Facilities in South America,” it is stated that 
transportation is so difficult over the mountains that the coal 
imported into Bolivia for the railway’s own use costs about £6 per 
ton. At La Paz abundant timber grows within 50 miles from the 
mountains, but transportation is so difficult that trolley poles and 
lumber for building operations are brought from Oregon, a dis- 
tance of thousands of miles. 


Aw exhaustive examination of the new fog-signalling 
apparatus, which has been tried for some months by the South- 
Eastern and Chatham Railway, invented by Messrs, Smith and 
Bounevia!le, was recently made by Major Pringle, of the Board of 
Trade, accompanied by a number of prominent railway officials. 
The inventors have devised a simp'e apparatus, by means of which 
a signalman is enabled to reproduce in the engine-cab the signals 
which he wishes to convey t» the driver. 


A DECISION has now been arrived at by the Haslingden 
Council regarding what course to pursue in the electrification of 
its tramways. The Corporation has decided to generate its own 
electricity, for which pur, a power station will be established 
and electrical machinery installed. An electrical engineer will also 
be appointed. The conversion of the system from steam to elec- 
tricity will be commenced on April 1st of next year. is expected 
—— long one will be able to ride from Accri m to Has- 
ingden. 


_ON Monday last the whole of the District trains were 
withdrawn from the Inner Circle of the underground railway, 
which is to be worked in future entirely by the Metropolitan Com- 
pany. The manager, Mr. A. C., Ellis, states that the new arrange- 
ment has been entered into in order to secure a more uniform and 
punctual train service. With the mixed services trains were, it is 
said, always liable to be somewhat late, while with the line worked 
independently there will be, it is anticipated, no delays at the 
District junctions, It is intended to run a five minutes’ service 
between South Kensinvton and Aldgate, and a ten minutes’ service 
all round the circle. The company has under consideration, how- 
ever, a scheme for the running of a five minutes’ regular service 
for the whole circle, and this will probably be brought into effect 
very shortly. 








NOTES AND MEMORANDA. 


Ir is reported that while boring forcoal at Winterswyk, 
in Holland, potash salts were discovered at a depth of about 
130 yards, 

A PEWTER-LIKE appearance may be imparted to brass 
by boising the castings in a cream of tartar solution containing a 
small amount of chloride of tin. 


AccorDING to the American Machinist, for metal 
plates under jin. in thickness welding is fast replacing the old 
method of riveting, and is a much cheaper process, 


Ir is said that broad principles have been laid down 
that in the reconstructiou of the buildings in the business portion 
“8 Jamin, steel-frame construction or reinforced concrete alone 

used. 


AccorDING to a contemporary, for ordinary cupola 
work the daubing material used in mending the lining should con- 
tain from 20 to 25 per cent. of silica sand and from 80 to 75 per 
cent. of fire-clay. 


Leap and tin can be obtained very pure. Good brands 
of commercial lead contain 99-95 per cent. lead, and are often even 
purer. Leadis the purest metal which is made commercially. 
Good brands of tin contain 99-8 per cent. pure tin. 


Ir is reported that a Glasgow engineer has produced a 
sinall rotary turbine engine, little more tnan a foot in diameter, 
capable of developing 40 horse-power. Only two blades ars used. 
The new turbine is to be fitted on board an experimental torpedo 
—_ and the inventor asserts that it will produce a speed hitherto 
unknown. 


JUDGING by the activity of the prospector, the present 
mining industry of Mexico is only a promise of what it wiil be later 
on. According to statistics issued by the Government of that 
Republic, more than 2600 titles to mines were granted during the 
half-year ending last June, which shows an increase of 600, as com- 
pared with the first half of the year. The titles for the year cover 
71,347 pertenencias, or claims, equal to 176,227 acres of mineral 
land. 


In a recent issue of the Annales des Ponts et Chaussées, 
M. H. Le Chatelier contributes an article regarding the action of 
sea water on cement and concrete, in which he states that all 
hydraulic binding agents without exception may be decomposed by 
sea water, although the rate of this action varies within wide limits. 
The essential condition to render cements immune from decomposi- 
tion in the sea is t» reduce as muchas possible the volumeof water 
employed in gauging the cements. 


In the November issue of Concrete and Constructional 
Engineering, a reinforced concrete safe is descri This safe. 
which was built for the inventor’s own use, is believed to be the 
only one in existence. The dimensions are 2ft. 4in. by 2ft. din. by 
3ft high, the walls and door being 4in thick, reinforced with jin 
twisted steel. the lock and hinges being cast in the centre of the wall 
and door, and to maintain the uniformity, the handle is of twisted 
steel, the same as is used in building, the safe being home made in 
every particular. 


THE new concrete arch in Fairmount Park, Phila- 
delphia, his a clear span of 233ft. and a rise of 70ft. 3in. A 
American contemporary gives some particulars of the arch. 
which is constructed of two ribs, each 18ft. wide and 18ft. in the 
clear from the bridge axis. Each main arch rib contains about 
2400 cubic yards of concrete, and was erected on timber and steel 
falsework. The shrinkage of the falsework during the hot 
weather, it is said, afforded a desirable means of gradually trans- 
ferring the load to the arch ring. 


A SYNCHRONOUS motor when used as a phase compen- 
sator at the receiving end of a transmission line enables a saving to 
be effected (1) in generating plant capacity and (2) in line copper 
On the other hand, the total capacity of the plant at the receiving 
end will be increased, since the synchronous motor must be large 
enough to deal with the entire wattless current of the load. 
Whether in any given case it is advisable to provide a synchronous 
motor or not depends on the relative amounts of the saving effected 
by the use of such a motor and of the additional outlay which it 
involves. 


It is reported that the method invented by Herr Korn, 
of Manich, of transmitting photographs by telegraph has been per- 
fected to such a degree that transmission is now possible over long 
distances. Some tests carried out recently between Berlin and 
Paris were, it is said, completely successful. A photograph of the 
Kaiser was telegraphed from Berlin to Paris, and a photograph .of 
President Fallitres from Paris to, Berlin, and both were well repro- 
duced. The length of the wire is approximately 800 miles. The 
subsequent transmission of other photographs proved equally 
successful, 


Ir is reported that at a recent meeting of the Paris 
Academy of Sciences Professor Lapparent described some experi- 
ments by Professor Bordas upon the conversion of corundum into 
precious stones by the influence of radium. It is stated that when 
fragments of corundum were placed in contact with a tube contain- 
ing radium fora month they changed colour entirely, and were 
transformed into crystalline varieties of the mineral, some pieces 
becoming yellow, like topaz ; others purple, like amethyst ; blue, 
as sapphire ; and red, as rubies. The gems thus produced were 
submitted to a jeweller, who was unable to distinguish them from 
precious stones. 


Tue Engineering Record, New York, gives som? 
interesting particulars of an unusual pipe contract which is now 
being finished for the Texas Company, of Beaumont. This contract 
calls for nearly 600 miles of Sin. full-weight iron pipe, requiring over 
50,000 tons of puddled iron plate. The line wi!l cross a long stretch 
of alkali territory, and, accordingly, every pipe has been heated 
to 350 deg., dipped in a bath of asphalt, and then placed in a dry- 
ing oven. The pipe will be used in carrying oil from Indian terri- 
tory to a Gulf refinery. The contract is interesting, not only on 
account of its size, but also because it has been filled with iron 
rather than steel pipe. 


APpoKONIN is a dust-preventing material which is said 
to be a mixture of heavy residual oils obtained in the distillation 
of coal tar with high-boiling hydrocarbons. The product thus 
made is prepared for use by heating it in iron kettles, like those 
employed with asphalt, to temperatures ranging from 212 deg. Fah. 
to 250 deg. Fah. It is then sprayed evenly over the roadway with a 
special sprinkler, which operates under such high pressure that 
the liquid penetrates the upper layer of dust. As a result a 
compact shining black coating is said to be formed which has no 
odour, and is dustless. This material has been used on the mac- 
adamised streets of Leipsic to some extent. 


A papER read before the British Association at Leicester, 
1907, alludes to Faraday’s method whereby a mirror-like deposit 
can be obtained by dissolving a little oxide of copper in olive oil 
and heating plates of glass in this liquid up to a temperature at 
which the oil decomposes. Such- mirrors lack brilliancy, being 
liable to staining or to discoloration in patches from the decom- 
position products of the oil. During an investigation of the 
aromatic hydrazines, the author observed that when solutions of 
cupric oxide are reduced by these compounds, the metal is 
deposited upon clear glass in the form of a brilliant coherent film. 
Mirrors prepared by this process have the lustrous red of burnished 
copper, and are as perfect in reflecting surface and as uniform as 
silver mirrors obtained by the deposition of silver, 





MISCELLANEA. 


Divers from the department of the superintendent 
civil engineer at Davonporc Dockyard are employed at the site 
of the new Admiralty jetty at Pomphlete, driving piles for its 
construction. 


Tue Cunard liner Mauretania, when running her trials 
prior to her first voyage for New York, leaving Liverpool on the 
16th inst., ran a distance of 300 miles at an average speed of 27-36 
knots, equal to 314 miles an hour. 


Tae following is the official return of the quantities 
of North Lincolnshire pig iron exported from Grimsby during the 
week ended November 2ad :—To Grangemouth, 2074 tons ; Swansea, 
960 tons. Total, 3034 tons ; last year, 1360 tons. 


News of a discovery of gold in an unnamed branch of 
the Findlay River, in British Columbia, was recently brought by 
mounted police to Vancouver. It is reported that free coarse 
nugget gold, 100 dols. to the pan, has been extracted. 


A ReEporT from Russia states that Admiral Dikoff, 
Minister of Marine, recently visited the dockyards at Nikolaieff, 
and ordered ten destroyers to be built, at a total cost of 28,000,000 
roubles. The vessels are to be completed within three years. 


Tue Portuguese Government proposes to construct 
spacious quays in the Tagus, at which large vessels may discharge 
and ship their cargoes, instead of having to bring up in the middle 
of the stream, where dangerous currents are the cause of many 
casualties. 


THe Glasgow Corporation have been authorised to 
construct the substructures of the south side sewage pumping 
station at the corner of Park-street and St. James’s-street, Kinning 
Park. This part of the Corporation sewage scheme is estimated to 
cost £12,000. 


SupmagineE bell signal apparatus has now been in- 
stalled on board 210 steamers and 56 lightships. A large number 
of these lightships are stationed off the entrances to harbours on 
the American coasts, and seventeen are stationed off the north- 
west coasts of Europe. 


Oxy Saturday last a meeting of the Dover Harbour 
Board and the directors of the South-Eastern ani Chatham Rail- 
way Company was held, when plans were approved for widening 
tha Admiralty Pier and constructing the new marine station. 
This work is estimated to cost more than £500,020. 


Tue City Council of Vienna has voted £1,250,000 for 
the extension of the municipal gasworks building programme. 
The work includes the erection of an entirely new plant in 1911, 
when the remaining contracts of the British Company, known as 
the Imperial and Continental Gas Association, will expire. 


Tue Thames Conservancy Board .have approved the 
draft of a Bill it is proposed to promote in Parliament for improv- 
ing the waterway, facilitating traffic thereon, and providing for 
the continuance of the additional tonnage dues. The Billi has for 
its object the continuance of the improvements agreed upon by 
the Bill of 1905. 

Ir is reported that a well-organised movement is on 
foot to expand the diamond industry of British Guiana on sound 
commercial lines, and there is indication that in the near future 
this will become an important undert:king. That there are 
diamonds, and plenty of them, in the Colony is a fact that has, we 
understand, been proved. They are said to be diamonds of a fine 
quality. 

A CHINESE paper, the Schen-pat:, states that two 
officials named Li-pan-tsau and Schen-schau-hsiia have been 
ordered to France to inspect places where cannons and other 
heavy war materials are made. They are to be followed soon by 
four more officials with similar duties, after which armouries and 
factories are to be made in China along the lines of those visited 
and inspected. i 

Tue Manchester City Council have adopted the Water- 
works Committee’s recommendations as to the Longdendale water 
supply, and will insert a clause in their Parliamentary Bill em- 
powering the Waterworks Committee to carry out works at a cost 
of £137,000. The carrying out of these proposals will mean a sub- 
stantial addition te the supply, which, with the increasing con- 
sumption, is greatly needed. 


A company is to be formed among the principal power 
usersin the Eastern and Western Valleys of Monmouthshire for the 
purpose of carrying on the Cwmbran generating station, and to 
consider the desirability of making additions to the plant and 
mains in order to put the generating station into a thoroughly 
satisfactory condition for the safe and economical production and 
distribution of electricity in the district. 


Tue Russian demand for electrolytic copper ranges 
between 400,000 to 500,000 poods a year, and for bar copper 
between 1,000,000 to 1,100,009 poods, but the home production of 
the article is very small indeed. There is now a proposal to erect 
a well-equipped central factory, in all probability in Moscow. The 
question of carriage to and from the factory will be a serious one, 
and agitation for favourable rates is in progress. 


Tae steam coal pits sunk at Skewen, near Swansea, 
five years ago, ata cost of between £70,000 and £100,000, were 
restarted on Tuesday last, after being idle three and a-haif years 
owing to a dispute. Before the stoppage 300 persons were em- 
ployed, and preference will now be given to former workmen in 
the matter of employment. tis expected that the output will be 
brought up to 1200 tons a day in the near future. 


Tue largest coal dock in the world, according to a Press 
report of October 16th, is to be built by the Pittsburg Coal Com- 
pany, at Duluth, at an estimated cost of £200,000. The plans for 
the new dock were drawn last year, but the contract was not let 
on account of the condition cf the coal market. The steel for the 
dock will be made in Pittsburg, at the mills of the United States 
Steel Corporation, and the dock will be situated next to the 
= that Corporation at Duluth—previously the largest in the 
world. 

A sTRANGE accident occurred at Hyde shortly before 
half-past four last Tuesday afternoon. Spanning the Peak Forest 
Canal, near the old Hyde-lane Colliery, was an iron bridge about 
25 yards long, resting on massive brick supports at each end. 
Formerly the’ bridge was used for conveying coal across the canal 
to be stocked. Two Manchester workmen were pulling the bridge 
to pieces, and were at a height of about 30ft. above the water, 
when, without any warning, the structure gave way at the centre. 
The broken ends fell into the water, and the other ends were 
pulled off the rests, so that the whole structure fell right across 
the canal, blocking the traffic. The two men fell with the bridge, 
but had a wonderful escape. 


AccorpinG to the Montan-Zeit, the asphalt mines of 
Selenitza, Turkey, were in regular operation during the whole of 
1906. The production for the year was 6000 metric tons, of which 
4800 tons were exported. The capacity of the mine will be much 
increased by the extension of the tramways and the erection of 
new refining furnaces. About 320 men are employed, all ot whom, 
including the minor officials, are natives. Wages are low, but the 
cost of production is nevertheless high, on account of the lack of 
easy means of transportation. In order to transport material to 
the harbour, the company is obliged to employ numerous pack- 
trains, which are extremely expensive on account of the high price 








of fodder and the short life of the animals, 
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TO CORRESPONDENTS. 


&@ In order to avoid trouble and confusion we find it necessary to inform: 


that letters of inquiry addressed to the public, and intended 

Jor insertion in this column, must in all cases be accompanied by a large 

envelope legibly directed by the writer to himself, and stamped, in order 

that answers recei by us may be forwarded to their destination. No 

—_ be taken of communications which do not comply with these 
instructions. 


sar We cannot undertake to return drawings or manuserspts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 

J. R. (Birmingham).—We see no reason to doubt that if the temperature 
of the blest could be raised still higher without iutr.ducing new diffi- 
culiies, the consumption of fuel would be les:encd. 

W. O.—(1) The examinations are held + the Board of Trade. Apply to 
the Marine Department, Whitehall for full particulars. (2) We are 
unab e to give you the salaries, they vary with ships, time of service, 
and so on; £5 to £4 a month would probably cov.r the whole range. 


INQUIRIES. 


ELITE OR ELLITE PACKING. 
Sim,—Can any of your readers give the name of, cr tell me where I can 
procure Elite—or Ellite—packing ’? A. B. 
November 2nd. 
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THe INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIA- 
TIoN.—Monday, November llth, at 8p.m. Paper, ‘‘ Railway Signalling,” 
by Mr. Herbert E. Morgan. 

CLEVELAND INSTITUTION OF ENGINEERS.—Monday, N«.vember 11th, at 
7.30 p.m., in the Hall of the Cleveland Literary and Philosophical Society, 
Corpuration-road, Middlesbrough. Presidential Address. 

Tue INsTITUTION OF MECHANICAL ENGINEERS.—Friday, November 15th. 
at & p.m., in the Institution House, Storey’s Gate, St. James's Park, S. W. 
Ordinary general meeting. Paper, ‘‘ Labour-saving App iances at the 
Mines of the New K einfontein Compiny, Transvaal,’ by Mr. Edwa.d J. 
Way, of Johannesburg. 

Tue Institution oF E.ectricaL EncIngers. — Thursday, November 
14th, at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminser, 8.W. Ordinary general meeting. Paper, “ the 1-ielectric 
Strength of Insulsting Materials and the Grading of Cables,” by 
Alexander Russell, M.a. 

Tae InstirvTion or Crvic Encingers.—Tuesday, November }2th, at 
8pm., at Great George-street, Westminster, 8.W. Ordinary meeting. 
: ‘The Extension, Widening, and Strengthening of Folkest ne 
Pier,” by H. T. Kur, M. Inst. C BK. ‘‘The Tranmere ray Development 
Works,” by S H. Ellis, M. Inst. C.E. 

Tne InstrTrcTion or Civic ENGINEERS: NEWCASTLE-UPON-TYNE Asso” 
CIATION oF StupENTs.—Wedn: sday, November 13th, at 8 p.m., in the 
Lecture Theatre of the North of England Institute of Mining and 
Mechanical Engineers, Neville Hall, Neviile-street. Presid. ntial Address, 
by Mr. J. D. Twinberrow, Assoc. M. Inst C.E. 








DEATH. 


On October 26th, at bis home, Deanshanger House, Stony Stratford, 
Fow1n Ropents, J.P., (hairman of E. H. Koberts, Limited, of Deans- 
hanger Ironworks, ag. d 71 years. 
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Railway Conciliation Boards. 


THE railway dispute has been settled by the 
adoption of conciliation boards, a kind of machinery 
which has in many other industries proved its 
value. This conclusion must, we presume, be 
regarded on the whole as satisfactory. It puts an 
end, for the time being at least, to recognition, and 
it establishes the very important principle that no 
one section of the railway servants has the right to 
dictate terms for the whole body. The men outside 
the unions have as much right to be elected, or 
to elect their representatives, for the conciliation 
boards as have the members of the unions, and it is 
to be earnestly desired that they will forego no 
tittle of their rights in this respect. The trade 
unions will, very certainly, at election time exercise 
their organisation to the full to return members 
after their own hearts; the non-unionists must 
meet this by similar concerted action. The good 
prospects of conciliation will be blighted if the 
boards are to be controlled by the paid agitator. 
It is, however, to be noted that only railway 
servants are eligible for election. Men who have 
left that position, like the secretaries of unions, for 
example, could not sit. 

Whilst the actual constitution of the conciliation 
boards and the procedure which is to be adopted 
when invoking their assistance has not yet been 
definitely settled, a provisional agreement has been 
drawn up and signed by representatives of several 
railway companies and unions. The complete text 
will be found on page 480. It is very important to 
observe that before a board can entertain any pro- 
posal for change of wages or hours of labour, appli- 
cation must first have been made in the usual 
course through the officials of the company. That 
is to say, conciliation can only be invoked when 
the methods that at present obtain have failed 
to effect an agreement. Every railway company 
subscribing to the agreement will have one or 
more general conciliation boards and a number of 
branch boards—one for each class of employment ; 
thus,. the engine drivers and firemen will have a 
board of their own, sigaalmen and pointsmen 
another, telegraph and permanent way men a third, 





and so on. These boards will be composed of 
representatives from both sides—from employers 
and employed—and if periodical meetings are not 
held it will be in the power of either side to call 
the board together to discuss changes in hours, 
wages, and conditions of labour. The bulk of the 
work, it is expected, will be done by these sectional 
committees, but in cases where they fail to reach 
an agreement the assistance of the central concilia- 
tion board of each railway may be sought. This 
board will be composed of representatives of the 
railway company and one or more representatives 
of the servants drawn from each sectional board. 
In the event of this larger board failing to settle the 
terms of dispute, the decision of an arbitrator may 
be invited. The arbitrator may be appointed by the 
disputants themselves or by the Speaker of the 
House of Commons and the Master of the Rolls, or 
one of them if the other is absent or uvable. His 
decision is to be final and binding on both parties. 

From this brief outline of the scheme it will be 
seen that only familiar machinery is to be em- 
ployed, and, if we may judge from other industries, 
there can be little or no doubt that the results as 
a whole will be satisfactory. Of course, as in all 
trade questions settled by an arbitrator, the success 
or failure of the scheme hangs upon the loyalty with 
which the findings of the arbitrator are observed. 
The arbitration in this case is not compulsory, the 
arbitrator cannot employ the agency of the law to 
enforce his findings. Hence, if either side refused 
to adhere to the conditions imposed, public opinion 
would be the only influence that could compel it to do 
so. In such cases the matter could only be settled 
by a struggle. We will not, however, look on that 
gloomy side of the picture. Peace has been restored, 
and we hope and believe that the document to which 
the signatories hav2 put their names will be respected 
by all the parties concerned. 


Gas Engines and Indicators. 


Tue Institution of Mechanical Engineers is to be 
congratulated on the first paper of the session and 
on the discussion, which extended over two even- 
ings. At first sight the paper by Professor Bertram 
Hopkinson might appear to deal only with certain 
academic points in connection with the inaccuracies 
of indicators and with errors of a secondary order 
involved in one of the methods of determining the 
indicated horse-power adopted by the Committee of 
the Institution of Civil Engineers on internal 
combustion engines. In reality, however, the 
matters deals with are of practical importance, 
because, as pointed out by Mr. Dugald Clerk and 
Captain Sankey, the economy of gas engines is now 
so good that the margin left for improvement is 
quite small—so long as the present “ constant 
volume ”’ cycle is adhered to—and hence arises the 
practical necessity of inquiring closely into the 
accuracy of the instruments used, and into the 
methods adopted for determining both the thermo- 
dynamic and mechanical losses, so as to be able to 
assess accurately and to discriminate between the 
various losses. Take, for example, the thermo- 
dynamic losses. As is well known, the thermody- 
namic efficiency of the ideal constant volume cycle 


is given by the expression 1 — (7) where y is 


the compression ratio. If air is taken as the 
working substance for the ideal engine, and if the 
specific heat is assumed constant, we have y = 1:4, 
and the thermodynamic efficiency of the standard 
when + = 6:37 is 52°2 per cent., as given in Pro- 
fessor Hopkinson’s paper. Now, the highest 
thermodynamic efficiency of the engine tested by 
him is given as 37 per cent., a figure, it may be 
observed, which is reached by many good modern 
gas engines, and the ratio between these two 
efficiencies, that is, the “relative efficiency’ com- 
pared to the air standard cycle, is 71 per cent., 
from which it would appear that there is a margin 
of 29 per cent. still available for improvement. But 
in the case of the actual gas in the engine the specific 
heat is not constant, and from the data derived from 
the experiments of Aus‘in, Holborn, Dugald Clerk, 
and others, if can be shown that the thermo- 
dynamic efficiency can be obtained with sufficient 
accuracy by taking y = 1:29, so that the thermo- 
dynamic efficiency of the actual gas constant 
volume standard cycle is 41 per cent. The ratio 
thermodynamic efficiency of actual engine 


thermodyuamic efficiency of gas standard 

is then 90 per cent., showing that in reality there is 
only a ten per. cent. margin for improvement. In 
this connection we would point out that the Insti- 
tution of Civil Engineers adopted, on the recom- 
mendation of their Committee on the Thermal 
Efficiency of Steam Engines, the term “ Efficiency 
Ratio” for the above ratio, and we think this term 





should also be adopted for gas engines when the 
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comparison is made with the actual ideal gas cycle, 
employing the term “ Relative Efficiency’? when the 
comparison is made with the air standard cycle, as 
was recommended by Captain Sankey in the dis- 
cussion on Mr. Dugald Clerk’s paper read last 
winter before the Institution of Civil Engineers. 

If we suppose that there is an inaccuracy of 
+ 5 per cent. in the determination of the I H.P., 
the efficiency ratio of 90 per cent. would become 
approximately 85 per cent. and 95 per cent., accord- 
ing as to whether the error is positive or negative. 
A greater accuracy than + 5 per cent. in the deter- 
mination of the I.H.P. is therefore imperative, if 
we desire to obtain any true idea of the margin of 
improvement remaining. Now it was abundantly 
clear from the discussion that with the ordinary 
pencil indicator errors of + 5 per cent. are to be 
expected, but that with the mirror indicator an 
accuracy of + 2 per cent. can easily be obtained. 
Hence, when the object of indicating is to deter- 
mine the thermodynamic efficiency and the efficiency 
ratio, the mirror indicator should be used. Such 
tests will doubtless either be carried out in labora- 
tories, as, for example, the research work now in 
progress at the Cambridge University and at the 
Birmingham University, or else at the maker's 
works, and the great delicacy of the mirror 
indicator is then of no disadvantage. For tests on 
the user’s premises, and for other important uses of 
the indicator which we need not specify, the pencil 
indicator will, we feel sure, hold its own. An 
objection was raised, on the score of accuracy, to the 
thickness of the line usually obtained with the mirror 
indicator. Doubts on this point were entirely dispelled 
by the beautiful diagrams exhibited at the meeting 
on Friday, November 1st, by Professor Hopkinson 
and by Mr Dugald Clerk. It was difficult to realise 
that the diagram thrown on the screen by the former 
was the superposition of 100 indicator cards, so 
fine was the line. Evidently even the smallest 
transient change would be noticeable, and hence the 
value of this form of indicator when examining 
visually by means of a telescope, as, for instance, in 
the case of research work on the effect of water 
injection, as suggested by Professor Hele-Shaw. 

An important question was raised by the paper 
and the discussion, viz., the definition of the 
I.H.P. of a gas engine. It appears to be 
customary to deduct the negative loop, due to the 
pumping stroke of the Otto cycle, from the positive 
loop due to the combustion of the gas. From 


the point of view from which we are at pre- 
sent considering the matter, this procedure is 
obviously incorrect, and apparently it bas only 
the questionable commercial advantage of making 
the brake efficiency of the engine appear larger 


than it really is. Professor Hopkinson showed 
that the area of the negative loop in the engine he 
tested was, at full load, 3-4 per cent. of the positive 
loop, so that if deducted the I. H. P. would be 3:4 
per cent. smaller than given, and the efficiency 
ratio of 90 per cent. already referred to would be 
increased to 93 per cent. In fact, if the valves 
were made small enough so as to get a large 
negative loop, the efficiency ratio might be 
made 100 per cent. or more. We therefore fully 
agree with Professor Hopkinson’s recommendation 
that the I.H.P. should be obtained from the positive 
loop without deducting the negative loop, and we 
suggest that it be accepted for standard practice. 
Professor Hopkinson dwelt at some length on one 
of the methods adopted by the Committee of the 
Institution of Civil Engineers on Internal Com- 
bustion Engines for determining the I.H.P. at full 
load from the brake horse power. The assumption 
made by the Committee was that the loss is con- 
stant at all loads; hence, if the I.H.P at no load is 
determined by the indicator, this I.H.P. can be 
taken as equal to the difference between the I.H.P. 
and the B.H.P. at full load, and, since the error of 
the indicator affects only the I.H.P. at no load, 
a + 5 per cent. error of the indicator produces only 
—if the brake efficiency is 86 per cent.—an error of 
100 — 86 
100 
result. But the loss at no load is largely due to 
the negative loop, and, as pointed out by Professor 
Hopkinson, the majority of these loops are larger 
at no load than at full load, because the loop, when 
only air and no gas is drawn in, is larger than when 
both gas and air are drawn in; an overestimate of 
the loss is thus made, and a correction should be 
applied. The amount of the correction will, how- 
ever, depend on the engine under test, for in 
some the negative loop, and in particular the pro- 
portion between the gas loop and the air loop, 
is larger than in others. In the case of the 
engines tested by the Committee of the Institution 
of Civil Engineers, it would appear that the negative 
loops were smaller than in the engine tested by 
Professor Hopkinson, so that in the case of the 
Committee’s trials the error caused by not taking 


x 5, or, say, + 1°5 per cent, in the final 





into account the air loop is probably small, and 
would not materially affect the brake efficiency 
obtained. On the other hand, although Professor 
Hopkinson’s tests show clearly that the pure 
mechanical friction is constant, and does not 
increase with the load, and that the consensus of 
opinion points in the same direction, we think it is 
probable that there may be a slight increase in the 
friction loss as the load becomes greater, and this 
would tend to correct the error introduced by not 
taking the air loops into account. This method of 
determining the 1.H.P. of gas engines, when pencil 
indicators are used, appears to us of such consider- 
able value, inasmuch as it practically eliminates the 
error of the indicator, that we think it is much to 
be desired that it be further investigated, in order 
to put at rest the doubtful questions above referred 
to. The discussion raised many other interesting 
points, which will be found in our report of the 
remarks of the various speakers. Space forbids our 
referring to them here. 


The Curtis Turbine at Sea. 


Littte or nothing has been heard—in this 
country, at all events—of the application of the 
Curtis turbine to marine propulsion. Here we use 
the Parsons turbine, which is a very different 
machine in constructive details and in fundamentals 
as well. The Curtis turbine has been employed in 
this country with considerable success in driving 
dynamos; and the British Thomson-Houston Com- 
pany manufactures a very compact combination of 
a turbine, dynamo, and condenser, reference to which 
has already been made in our pages. But about 
its details of construction and efliciency so little has 
been heard, that to the greater number of marine 
engineers at this side of the Atlantic we venture to say 
the Curtis marine turbine is little more than a name. 

We have just received a copy of a report originally 
printed in the Journal of the American Society 
of Naval Engineers, which ought to do something to 
dispel the existing ignorance concerning whatis really 
a very important machine. The report was drawn up 
by Mr. Charles B. Edwards, and supplies not only 
particulars of the trials at sea of two turbines, each 
of 4000-H.P., but a somewhat detailed explanation 
of the theory of the Curtis turbine, and a descrip- 
tion of its construction. The turbines in question 
propel a first-class combined passenger and freight 
steamer, with a displacement of 10,000 tons, and 16 
kaots speed. She can carry 420 passengers and 
3000 tons of cargo. She is named the Creole, and 
was built by the Fore River Shipbuilding Company, 
Mass., for the Southern Pacific Railroad Company. 
It will be seen that the experiment which we are 
considering was made on a large scale. The Creole 
is 440ft. long, 53ft. beam, 37ft. deep, and draws at 
10,000 tons displacement 24ft. 10in. Her coefficient 
of fineness is ‘645. Steam is supplied by ten Bab- 
cock and Wilcox boilers with superheaters. The 
grate surface is 770 square feet ; the heating surface 
28,500 square feet; the superheating surface 4350 
square feet; and the working pressure 250 lb. The 
propelling machinery consists of two seven-stage 
reversible turbines, 10ft. in diameter. A two-stage 
turbine, which develops about 900-H.P., is fitted 
on each shaft for going astern. The propellers 
used at the time of the trial were the second pair 
fitted, but they are not satisfactory, and others are 
to be tried. Those used were 10ft. 9in. in diameter, 
8ft 2in. pitch, true screws, with a developed area of 
36 square feet given by three blades. The immer- 
sion at full load draught of the blade tips was 
11ft. 54in. The result of four hour trials at sea 
gave a mean speed of 16-7 knots, with a curiously 
variable steam consumption per calculated brake 
horse-power of the turbines only. The lowest was 
16-06 lb., and the highest 23:52 lb. An intimate 
relation apparently exists between the speed and 
the steam consumption, as was to be expected, and 
as we have repeatedly pointed out, must exist in all 
turbines. The revolutions were 177°7 per minute 
with the maximum, and 250°8 with the minimum 
consumption. The boilers evaporated 8-40 lb. to 
8-67 lb. of water per lb. of coal. 

Mr. Edwards, the author of the report, gives an 
interesting exposition of the theory of the Curtis 
turbine, which is the more useful that it contains 
no formule of any kind. The statements he makes 
appear, however, in some instances to require 
qualification or further explanation. One of the 
great advantages claimed for the Curtis turbine— 
and it is an enormous advantage—is that no close 
fitting of any kind is required. We are told in one 
place that anything between Hin. and 2in. will 
suffice, yet in the Creole the clearance varies 
between O-lin. at the high-pressure end, and 
0-25in. at the low-pressure end. If it was 
not necessary, why cut down clearance to 0: lin. 
with all its risks? The side clearance is very 
large. The discs which carry the rotating 


buckets are so made that if an accident happened. 
the discs would rub against the diaphragms ang 
stop the turbine by friction, all the buckets remain. 
ing uninjured. In order that this may be under. 
stood, Mr. Edwards explains that the Curtis turbing 
is, after all, nothing more than a multiplication of 
Laval turbines. It is unnecessary to shut up a 
Laval wheel, save for the convenience of carryin 
away the exhaust steam ; but a Laval wheel must 
run at half the velocity of the issuing s‘eam, which 
is taken at 4000ft. per second; a velocity of 2 \(00ft, 
per second is inadmissible on a large scale, and, 
above all, at sea. To keep down the velocity of the 
wheel without.loss of efficiency we must firsi keep 
down the velocity of thesteam. This is to be <ione, 
according to the Curtis theory, by reducing the 
effective pressure of discharge, and this is brought 
about by establishing back pressure. In consequence, 
there are seven turbines on the same shaft separated 
by diaphragms, whicb diaphragms are fitted with 
expanding nozzles. ‘ These nozzles have to discharge 
into back pressures bearing definite relations to the 
impelling pressures, and in this way the velocity 
of the turbines is reduced to a bucket speed of aout 
700ft. and a steam speed of about 1400ft. per 
second. Mr. Edwards points out that this is still 
too high for satisfactory marine work, and, in order 
to lower it, each wheel is provided with three rows 
of moving buckets instead ‘of only one. Each row 
of moving buckets will take out from the jet velocity 
approximately twice its own speed, so that the use 
of three rows on each of seven wheels will give a 
bucket speed of 230ft. persecond. ‘‘ This speed can 
be used satisfactorily on high-speed vessels, but as 
the economy curve is quite flat at the point of 
maximum efficiency, the speed can be somewhat 
reduced without greatly reducing the economy, 
giving a fair working speed of about 160ft. per 
second.” 

It must be understood clearly that each turbine, 
whether it has one wheel or four wheels, is cut off 
from the next by a partition or diaphragm through 
a packing in the centre of which the shaft passes. 
The pressures are the same throughout the capacity 
of any turbine chamber, only the velocity of the 
steam differs. A Laval turbine would, as we have 
said, be as efficient if worked in the open air as it is 
enclosed in a case. Now the Curtis wheels work, 
not in the open air, but in an enclosed chamber 
containing steam ; but the phenomena are the same. 
So no leakage takes place, and the clearance may 
be what we please, within reasonable limits. Mr. 
Edwards is not convincing, possibly because he is 
a little obscure. 

Each chamber or turbine discharges its exhaust 
into a chamber containing steam at a lower pressure, 
and consequently, says Mr. Edwards, at a diminished 
velocity. This is an assertion which demands 
elucidation. Very careful experiments justify 
engineers in accepting as proved the statement that, 
if the steam is discharged through a nozzle of the 
best form, the steam expands to the outside or 
lowest presure, and the flow is neither increased nor 
diminished by reducing the outside pressure below 
58 per cent. of the inside pressure. That is to say, 
the delivery through a nozzle lin. in diameter, of 
steam of 100 lb. pressure, will be the same whether 
it is blowing into a vacuum or into a back pressure 
of 58 lb. on the square inch. If this be true, then 
it follows that unless the pressure in any one 
turbine is greater than 58 per cent. of that in the 
turbine preceding it, there can be no reduction in 
the speed of delivery. On this point Mr. Edwards 
is silent. He tells us nothing about the pres- 
sures in each turbine casing. Assuming the drop 
to be the same in each of the seven turbines 
it amounts, omitting fractions, to 36 1b. The first 
turbine then exhausts, assuming the pressure to be 
250 lb., into the second at 250-36 = 214 1b., and 
there would be a reduction in the velocity, but 
towards the last stages the difference in pressures 
falls off, and if once the 58 per cent. back pressure 
is reached, then there can be no reduction in 
velocity. Nothing definite is said about drop due to 
expansion. As every stage is fitted with its own 
pressure gauge, it would have been easy enough to 
give data which would have been not only inter- 
esting but valuable. 

The manufacture of the turbine seems to be very 
simple and inexpensive. The blades are extruded 
through a die; they are made of a special bronze 
and sawn off to the required lengths. They are 
placed in moulds, and the segments of which the 
rotor is built up are cast round them, so that they 
are fused into a single piece with it. On the whole 
it appears to be a very excellent variety of thy 
marine turbine, and we hope to hear more of its 
performance on board the Creole. We have received 
a letter from Mr. Bowles, the President of the 
Fore River Shipbuilding Company, Mass., from 
which we make the following extract. Referring to 





the trial on which we have commented, he writes :— 
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« Although the performance of the screw propellers 
on this trial was not entirely satisfactory, the vessel 
was placed in service on the round trip from New 
York to New Orleans. On this run, as a result of 
the inexperience with water-tube boilers of a crew 
of foreiga firemen, uniform steaming conditions 
were impossible, the firing being irregular, the 
water service also irregular and inefficient, resulting 
in excossive priming and carrying large amounts of 
water into the turbines. While in the Mississippi 
River large quantities of mud were taken into 
the boilers and eventually carried into the air 
umps, resulting in their disablement on the 
return trip. On account of the condition of the 
air pumps, and the desirability of the fitting of a 
third set of screw propellers, the Creole returned to 
the builders’ yard for this purpose. On the pre- 
liminary run, with the third set of screw propellers, 
a difficulty was encountered in one turbine by the 
seizing of a diaphragm on the turbine shaft. The 
builders consider it essential to remove any possible 
chance of recurrence of this difficulty, and have 
therefore decided to renew all diaphragm bushings 
with a design which has satisfactorily overcome 
similar troubles on land turbines of the Curtis 


type.’ 


A Second North Sea-Baltic Ship Canal. 


Ir is nearly a year and a-half since we first 
directed attention in this country to the determina- 
tion of the German Government to bring forward a 
proposal for the enlargement of the North Sea- 
Baltic Ship Canal, and it now seems desirable to 
refer to a scheme for the establishment of a second 
canal as an alternative to the widening and deepen- 
ing of the existing waterway. The latter, as will 
be within recollection, connects Brunsbiittel on the 
Elbe with the Baltic at Holtenau, which lies within 
the range of the fortifications at Kiel, and the canal 
was opened for traffic in 1895. It will be found on 
referring to our issue of July 20th, 1906, that the 
gum of £10,000,000 was submitted as the estimated 
expenditure on the development of the canal, and it 
was suggested that the scheme was solely intended 
for the purposes of the navy. The events which 
have taken place since that time have proved that 
the expansion of the German navy is the real and 
only cause for the projected enlargement of the 
North Sea-Baltic Canal. Even the memorandum 
placed before the Budget Commission of the 
Reichstag last May unconsciously bears out this 
conclusion. The canal, for instance, is only to be 
deepened to 36ft. As there are said to be merchant 
vessels already having this draught, and the prospect 
exists of ships having a greater draught in the 
future, the decision to fix 36it. as the depth of the 
deepened canal shows that the German Government 
itself does not count upon the enlarged canal being 
used by the largest types of merchant steamers. Not 
only so, but it was stated before the Budget Com- 
mission on behalf of the Government that the 
average depth of the ports in the Baltic only 
amounts to 29}ft. Accepting this official assertion 
as being correct, it follows that with the exception 
of Kiel, Eckernforde and Flensburg, not one of the 

saltic ports could accommodate the merchant 
vessels of the largest dimensions. The latest types 
of steamers of the Hamburg-American Steamship 
Company are already unable to pass up the Elbe as 
far as Hamburg, but are compelled to load at 
Cuxhaven, and such large vessels of this and other 
companies could never play any part in the trade 
between the North Sea and the Baltic. It is the 
smaller ships of the various companies which come 
into consideration, and the present canal depth of 
29}ft. suffices for these vessels, and corresponds to 
the average depth of the Baltic ports. The deter- 
mining factor for the increased depth of the 
waterway will consequently be seen to be the water 
conditions of the Elbe and the draught of the 
German battleships, both of which are equivalent to 
a depth of 32° 8ft. 

The scheme for the improvement of the existing 
canal contemplates an expenditure of £11,000,000, 
of which only the first instalment of £750,000 has 
been sanctioned. As the construction of the canal 
originally involved an outlay of £7,500,000, it will 
be obvious that the enlarged waterway would 
increase the aggregate cost to £18,500,000. On the 
other hand, the financial appropriation for the 
formation of an entirely new ship canal between 
the North Sea and the Baltic is estimated at 
£10,600,000, or slightly less than that calculated 
for the widening and deepening of the present 
canal, In other words, it would be possible, on the 
assumption that the figures are approximately 
correct, to provide a second or alternative canal for 
practically the same amount of money as is needed 
for improving the old waterway. The new scheme, 
the author of which is Herman Petersen, of Méhl- 
horst, proposes the construction of a canal from 


| ckernférde to Grubl, where it would lead into the 
existing canal, and be continued to the Bésch, on 
the Elbe, in the form of a canal parallel with the 
present North Sea-Baltic waterway. Itis suggested 
that the new section from the Bosch, which lies to 
the south of Brunsbiittel, to Gruhl, and the eastern 
section of the old canal between Gruhl and 
Holtenau, should exclusively serve the purpose of a 
naval waterway; whilst the new section between 
Eckernférde and Gruhl, and the western portion of 
the existing canal from Gruhl to Brunsbiittel, should 
be utilised as a means for the passage of merchant 
vessels. If, then, the traffic were divided in this 
way, it is considered that important advantages 
would result from the provision of separate canals, 
except for the junction at Gruhl, for the navy and 
the mercantile marine. The length of the naval 
waterway, composed mainly of the new canal and 
of the Gruhl-Holtenau section, would amount to 
55°3 miles, as compared with 61:2 miles in the 
case of the existing canal; ard the length of the 
commercial canal, formed of the present Bruns- 
biittel-Gruhl section and of the projected section 
between Gruhl and Eckernforde, would be 53-2 
miles. The shortest distance between tne North 
Sea and the Baltic would be wholly along the route 
of the suggested new canal, which would have a 
length of 47:3 miles, as contrasted with the 61-2 
miles of the old navigation, as already mentioned. 

The proposal for a second canal, constructed 
parallel with the present North Sea-Baltic water- 
way for the greater portion of its length, has 
been privately brought under the notice of the 
Reichstag, but it has apparently not received the 
amount of consideration which may be devoted to 
it when the question of voting a further instalment 
for the improvement of the old navigation comes 
forward for discussion in the near future. The port 
and bay at Kiel are being increasingly used by war- 
ships, and merchant vessels are only tolerated at 
that point. The largest commercial ships which 
come into consideration for the Baltic ports are 
those of the Hamburg-South American Company, 
the Kosmos, the Levant, the Sloman, and the 
Woermann lines, together with the freight steamers 
of the Hamburg-American Company, and the depth 
of the present canal is sufficient for these. It is 
not our business to point ovt the merits or demerits 
of the suggested entirely new waterway. All we 
have desired has been to direct attention to the fact 
that an alternative scheme, the value of which the 
Germans are beginning to emphasise from the stand- 
point of naval movements in the event of war, has 
been brought forward when the work in connection 
with the improvement of the North Sea-Baltic ship 
canal has only entered upon a preliminary stage, 
and at a time when the Reichstag will shortly be 
asked to pass votes for the scond instalment for the 
enlargement of the present waterway. 
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The Westminster Series. India-rubber and its Manufacture, 
by Hunert L. Terry; Electric Pswer and Traction, by 
F. H. Davies ; and Liquid and Gaseous Fuels, by Vivian 
B. Lewes. London: Archibald Constable and Co, 

TueEsE are the first three volumes of a set of books now 

being published by Messrs. A. Constable and Co., under 

the name of the Westminster Series. The volumes, of 
which there are already some twenty in course of pre- 
paration, aim at treating old subjects in a new manner. 

The publishers do not pretend that these are exhaustive 

works upon the different subjects with which they deal, 

laying stress rather upon their intention to combine 
accuracy and lightness .in the mode of treatment. To 
young engineers, and to many who are outside the pro- 

— we think they may well prove of interest and 

value. 

Most people know in a general sort of way\ghat what 
is called in this country india-rubber, or caoutchouc, 
and in different countries by various other names, comes 
from a tree. Few, however, are aware that it can be 
obtained from a number of different kinds of trees, nor 
do they realise the labour and science which have to be 
exercised before the finished rubber appears on the market. 
The present volumeaims at instructing the general reader 
and the technologist in other branches of industry inthe 
mysteries of this much used vegetable product. It does 
not pose as a working guide or a hand-book for the 
india-rubber manufacturer, but what it does do is to 
present to the lay mind an excellent idea of what rubber 
is and of how it is manufactured and employed. 

After an introduction—historical and general—in 
Chapter I., some fifty pages, contained in Chapter II., 
are devoted to the production of raw india-rubber. 
Here the layman, who has hitherto, perhaps, regarded 
the graceful greenhouse shrub as being the plant from 
which the sticky rubber juice is obtained, may learn 
that trees, as a fact, show great variations in form and 
sizes. The Hevea of the Amazon swamp may attain 
a height of 120ft., while the Landolphias of West Africa 
are of the creeper or liane kind, depenjing for their 
support on other trees of the forest. The root rubber 
plants of the Congo State have no climbing powers, and 
only rise from 1ft. to 2ft. above the sand. The latex, or 





india rubber milk, is not the regular sap of these trees 





and bushes, and there is as yet no agreement as to the 
particular function played by it. Tapping should not 
commence till the trees are from six to seven years old. ° 

The latex obtained, we are taken through the crude 
processes of manufacture on the spot, whereby the rubber 
is sufficiently dried to allow of transport. As there is 
always from 50 to 60 per cent. of water present in the 
crude latex, these processes are very necessary. The 
method varies in different countries, and the whole, as 
described in the book, forms most interesting reading. 
The author then discusses the names and principal 
characteristics of the chief crude rubbers of commerce, 
while in Chapter III. he deals with their chemical and 
physical properties, and devotes Chapter IV. to vulcan- 
isation, the invention of which widened the field of 
application of rubber to such an enormous extent. 
Naturally, however, this subjectis dealt with in a more or 
less cursory manner. The whole volume itself would not 
afford sufficient space properly to describe the ins and outs 
of the many vulcanising processes in vogue. In fact, it is . 
doubtful whether such description would be possible, as 
each manufacturer has his own secrets, which he guards 
most carefully. 

Passing over three chapters entitled ‘“ India-rubber 
Plantations,” ‘“India-rubber Substitutes,’ and “Re- 
claimed Rubber,” we come to a series of chapters which 
deal with manufacturing processes and with the 
substances and articles produced from india-rubber. 
Up to this point only preliminary work on the 
crude substance has been performed; now it gets to 
the factory, and we see it first of all washed to remove 
its impurities. Then it is dried. This is carried out till 
not more than } of 1 per cent. of moisture remains. Then 
compounding is discussed, and the reader will not be 
able to avoid being astonished at the numbers of sub- 
stances which can be mixed, with various objects, with 
the rubber. Next the author directs attention to solvents 
and their recovery, and devotes a short chapter to india- 
rubber solution. Afterwards, fine cut sheet, elastic 
thread, valves, buffers, washers, hose, and belting, &c., 
all receive attention, as well as hollow balls, rubber 
sponge, surgical goods, stationers’ goods, dental and 
stamp rubber, bottle rings, hot-water bottles, ic. 
Waterproofing, vehicle tires, boots and shoes, and 
insulated wires, all have chapters to themselves which 
are well worth reading. Of the last five chapters, 
two on “ Contracts for India-rubber Goods ” and “ Testing 
India-rubber Goods” are perhaps of special rather than 
general interest; but the three on “ Vulcanite,” ‘“ Gutta- 
percha,” and “ Balata” contain much that is of interest 
to the general reader. In fact, the whole subject has 
been so skilfully handled, and the letterpress so well 
written, that the book cannot help holding the attention 
of anyone—be he as ignorant as possible on the subject 
beforehand—who commences to read it. 

There are very many books which deal with electric 
power and traction, but the volume by Mr. Davies differs 
from the majority of these in that it is primarily intended 
to appeal to those who are interested in allied trades, 
rather than in electric power or traction alone. This in- 
tention, of course, entails numerous difficulties. Chief 
amongst them, perhaps, is the gauging of the extent of 
knowledge of things electrical of those for whom the book 
is written. Wisely, perhaps, the author has decided to 
assumea certain amount of scientific and technical know- 
ledge on the side of his readers. The standard he fixes is, 
to use his own words, “such as should naturally have 
been acquired by observation in the practice of an allied 
trade and by general reading in an age that is essentially 
electric.” It generally is the case that those who are pro- 
posing to employ electricity in their shops or in their 
work take the trouble to ground themselves in the funda- 
mental principles of this form of power. It is for 
such that Mr. Davies writes, and he considers that the 
book he has produced may also be useful to the student, 
‘“‘as it covers, with but small exception, purely practical 
ground, and enters to some extent into those commercial 
considerations which, in the long run, must overrule all 
others.” 

The book is divided into twenty-three chapters. The 
first four are all concerned with the generation and dis- 
tribution of power. Then come two chapters on the 
electric motor, and after that a chapter on the application 
of electric power, followed by six chapters on electric 
power in collieries, engineering workshops, textile fac- 


‘tories, the printing trade, at sea and on canals respec- 


tively. Then we have four chapters on electric tramways, 
one on car building and equipment, and five on electric 
railways —a somewhat formidable list to compress 
effectively into rather less than 300 pages of large print 
octavo. It is indeed a heavy task, but it must be admitted 
that the author has carried it out very fairly well, though 
we think he has rather gone over the heads of his readers 
in several instances. 

Perhaps Mr. Davies is happiest when dealing with prac- 
tical applications, though, owing to lack of space, much 
that appears has to be superficially treated. There is one 
aspect of the subject which seems particularly not to 
have received the amount of attention which its import- 
ance warrants. What the owner of a colliery, engineer- 
ing works, textile factory, printing house, or steamship 
wants to know, is, “ Shall I save anything if I employ 
electricity, and if so, how much?” We do not find this 
commercial side of the question dealt with as we should 
have imagined would have been the case with a book 
having the avowed aims of this; but having said so 
much, we have found nearly all the fault there is to find. 

The whole volume is easy to read and is well expressed. 
There is in it much information of a kind which is not 
often met with elsewhere. References are made not 
only to plant at work in this country, but at home and 
abroad also, and if the book does nothing else it will cer- 
tainly make the lay reader want to know more. 

Professor Lewes, in his preface, says that “the develop- 
ment of the internal combustion motor, the coming of 
the automobile, and the important part played by liquid 





fuel in the navies of the world, make the present time 
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one of the most interesting epochs in the history of 
power production.” Hence it is hoped that by bringing 
together the history and practical development of the use 
of various forms of combustible liquids and gases for the 
generation of energy, the present book may do some 
service in the advancement of the subject. Certainly 
an excellent little book has been produced, which has 
given us pleasure to read. Unlike the two volumes 
noticed above, the present work is not only an appeal 
to a somewhat special class of readers. It forms, on 
the contrary, a very fairly comprehensive treatise on 
the subject of liquid and gaseous fuels, and throughout 
the evidences of the master hand are to the fore. 

It would be impossible in the short space at our dis- 
posal to give an adequate idea of the whole of the con- 
tents of this book. We can only briefly sketch its general 
outlines. A start is made with the earliest history of the 
subject, which, it may be said, commences only with 
Lavoisier in the latter half of the eighteenth century. 
In startling relief is shown up the marvellous progress 
made in less than 150 years, and since the “ Father of 
Modern Chemistry ” found out that a candle would not 
burn for long in a closed receptacle. Passing on, the 
author reviews the whole question of combustion, and 
after that, ‘‘ Fuel—its Formation and Composition,” a 
subject which it may be said constitutes an exceedingly 
interesting chapter, which deals with nearly everything 
burnable, from wood downwards—or upwards—whichever 
point of view is taken. Then comes a comprehensive 
exposition of the methods employed in the determination 
of calorific value. 

Chapters IV. and VY. are devoted to liquid fuel and its 
uses, and then some forty pages are devoted in Chapter 
VI. to the manufacture of coal gas, and about the same 
space in Chapter VII. to the use of coal gas for heating 
and power. Chapter VIII. deals with water gas, of which 
the whole history is given, and Chapter IX. with poor 
fuel gas. Chapter X—the last—is entitled “ The Fuel of 
the Future.” In this a comparison is made of the 
thermal values of our fuels, solid, liquid, and gaseous. 
And then, when speaking on the future of the fue] ques- 
tion, Professor Lewes makes the -following remark :— 
“There is not the slightest doubt that, with regard to 
fuel, the world is in the position of a man who is living 
on his capital, and although the end may be long delayed, 
it is bound to come sooner or later.’ While on this subject 
the life of our coal supplies is discussed, as also the pro- 
bable duration of the supply of liquid fuel. In this 
connection Professor J. P. Lesley, in an address to the 
Institute of Mining Engineers in Pittsburg, is quoted as 
follows:—*I am no geologist if it be true that the 
manufacture of oil in the laboratory of Nature is still 
going on at the hundredth or the thousandth part of the 
rate of its exhaustion.” Professor Lewes adds his own 
words of warning and then indulges in prophecy. ‘“ As 
our present supply of solid and Jiquid fuel becomes less 
and less, there wiil,’’ he says, “be an intermediate period 
in which fuel substances hitherto neglected will be pressed 
into service, whilst feverish economy will take the place 
of the prodigal] waste which at present characterises our 
use of existing fuels. The use of steam will grow less 
before the conquering strides of the internal combustion 
motor, and where it is used it will be in the turbine and 
not in the reciprocating engine. This period 
will also see the utilisation of the vast deposits of peat 
and the rapid commercial development of those countries 
in which it is to be obtained.” A discussion of alcohol as 
a possible fuel or power producer completes what is in 
many ways a fascinating book. 


Fiydraulics. By S. Dtu»kertry, D.Se., M. Inst. C.E., 
M. Inst. M.E. In two volumes. Vol. I., Hydraulic 
Machinery. Longmans, Green and Co., 39, Paternoster- 
row, London. 1907. 

WE have read this book with great care in view of the 
reputation of the author, and have to confess to a feeling 
of disappointment, as it bears the impress of having been 
somewhat hurriedly compiled, and much is left to the 
imagination of the reader. The book deals first with the 
theory of fluid motion, then various hydraulic machines 
are described, and it concludes with an account of Pro- 
fessor Osborne Reynolds’ researches in viscous flow and 
in lubrication. 

Chapter I. deals with the flow of a perfect fluid, and the 
usual investigations and formule for orifices, notches, 
and jets are given. The next chapter treats of fluid 
friction, and also gives an account of several water 
meters, as, for instance, the Venturi, Kennedy’s and 
Sehonheyder’s positive meters; the information being 
principally obtained from the “ Proceedings ” of the Insti- 
tution of Mechanical Engineers. Hydraulic pressure 
machines are described in Chapter III., and at page 103 a 
numerical example is given to determine the limiting 
speed of an hydraulic ram. Owing to the misplacement 
of a decimal point, the head equivalent to 82,100 lb. per 
square foot is given as 131°5ft., and in consequence the 
head spent in overcoming frictional resistance works out 
to 41ft. instead of 410ft., and finally the limiting speed 
obtained is about one-third of its proper value. An in- 
teresting description of two classes of gun-brakes, as 
used by the Royal Navy, is given. These brakes have 
two duties to perform—one to absorb the energy of recoil 
and the other to control the return of the gun immedi- 
ately to its original position, and vhe fulfilment of these 
requirements involves several interesting hydraulic pro- 
blems. This chapter also contains descriptions of 
hydraulic presses and intensifiers, hydraulic lifts, hydrau- 
lically operated bulkhead doors, and conciudes with a 
short description of Messrs. Vickers’ 8000-ton hydraulic 
press, and of the Brotherhood engine. The information is 
largely derived from the “ Proceedings ”’ of the Institu- 
tion of Mechanical Engineers. Chapter IV. deals with 
reciprocating pumps. The question of the separation of 
the water from the plunger is gone into in some detail, 
and the matter is well illustrated by means of diagrams. 
The theory of the air chamber is discussed by a lengthy 


mathematical investigation, and the same method of 
treatment is adopted to determine the inertia effect in a 
Worthington direct-acting pump. Examples are given 
of hydraulic rams, of a Riedler “ express” pump capable 
of pumping 200 gallons per minute against 1500ft. head, 
and of a high duty Worthington pump, the author ex- 
pressing his indebtedness to the various makers for the 
information given. The Gutermuth valve is described, 
and its action is illustrated by several interesting photo- 
graphs of the flow of water through these valves, and 
through other forms, such as the mushroom type. 
Applications of the Gutermuth valve to various kinds of 
pumps are given, and in particular to a high pressure 
differential high pressure mining pump built for the 
laboratory of a technical high school at Darmstadt. 
Chapter V. deals with water turbines, and after explaining 
the theory of the various kinds and obtaining formule to 
determine the losses, descriptions of several types are 
given, specially of the turbines used at the Niagara Falls. 
The next chapter contains a short account of centrifugal 
pumps and their theory, and describes the original com- 
pound centrifugal pump with four chambers erected 
twenty years ago at the Whitworth laboratories, but it is 
somewhat surprising that modern examples of such 
pumps are not given. Chapter VII., the last in the book, is 
an account of Professor Osborne Reynolds’ researches in 
viscous flow, and many of the paragraphs are taken 
verbatim from the abstract of his communication of 1883 
to the Royal Society. For example, paragraph 172 is 
almost identically paragraph 11 of Professor Reynolds’ 
paper, but, curiously enough, paragraph 175 is almost a 
repetition of the subject matter of paragraph 172, dif- 
ferently worded, however. The same remarks apply to 
paragraphs 173 and 177. Poiseuille’s formula, giving the 
relation between viscosity and temperature, is stated as 
P = (1 + 0°0336 T + 0°00221 T?)—! 

whereas in Professor Reynolds’ memoir there is no 
bracket with the —1 exponent. This formula is also 
given in two ovher places, but the factor for T® is then 
given as 0°000221. Now it is stated, as the result of 
experiments, that the viscoscity at 5 deg. Cent. is 
about double what it is at 45 deg. Cent. and from 
this it would appear that the -—1 exponent 
and the factor 0°000221 are right. The book con- 
cludes with a theory of lubrication and its application 
to bearings, based on Mr. Beauchamp Tower's researches, 
as interpreted by Professor Reynolds. The effect of the 
viscosity on the oil placed between relatively moving 
parallel plane surfaces is first considered, and from this 
the action going on in ordinary cylindrical bearings is 
deduced, together with the cause and nature of wear in 
bearings. A number of numerical examples for solution 
by the student are given, bearing on the various subjects 
treated in the book; these examples form part of the 
tutorial work in the engineering classes of the Manchester 
University. The book has been carelessly read for the 
Press; there is an unusual number of misprints, some 
of which we fear will be confusing to the reader. Asa 
collection in a handy form of research work done in 
hydraulics, and of the description of numerous hydraulic 
machines, this book will no doubt prove useful. 





SHORT NOTICES. 


An Introductory Course of Continuous-current Engineer- 
ing. By Alfred Hay, D.Sc., M.I.E.E. London: Archibald 
Constable and Co., Limited, 10, Orange-street, Leicester- 
square, W.C. Price 5s. net.—While a number of books has 
been written on continuous-current machinery and appliances 
this new work of Dr. Hay’s constitues a useful addition to 
this class of literature. The treatment is elementary 
throughout, and the book is intended for students who have 
mastered the elementary principles of magnetism and elec- 
tricity, and who are desirous of gaining some knowledge of 
dynamos, motors, secondary cells, measuring instruments, 
&c. No attempt has been made to cover the entire field of 
continuous-current working, but the information which the 
book contains has been well chosen, and it is thoroughly up 
to date. The first three chapters deal with the usual 
theoretical considerations relating to the electro-magnetic 
C.G.S. system of units, the force on a conductor in a mag- 
netic field. the hysteresis loop, and so forth. Considerable 
space is devoted to electrical instruments, in which the most 
modern measuring instruments are described. In dealing 
with dynamos and motors the author has spared no pains to 
make the various methods of winding clear without the aid 
of winding’ diagrams, which are apt to confuse the elemen- 
tary student. The difference between the wave and lap 
windings are clearly explained by means of illustrations 
showing the core of an armature with the coils laid in the 
slots. Commutating poles are dealt with in a concise and 
clear manner. High-speed continuous-current dynamos are 
also treated of, and there is a number of very instructive 
illustrations of these machines. ‘The last part of the book 
is devoted to secondary cells, boosters, are lamps, switch 
gear, &c. 

Electric Power Users’ Handbook. By P. Hunter-Brown. 
London: Hodder and Stoughton, Warwick-square. Price 
5s. net.—This book contains hints on the selection, erection, 
testing, and running ot electrical plant, It is primarily 
intended for users of electrical machinery who are not well 
versed in electrical matters. Commencing with some 
remarks on how to buy electrical plant, the author then con- 
siders electrical terms, abbreviations, and symbols. Steam 
dynamos are next dealt with, and, with the aid of illus- 
trations, the names of the various parts of a continuous- 
current dynamo are clearly described. Following this, there 
are thirty-two pages devoted to continuous-current motors, 
wherein useful information is given relating to armature wind- 
ings, belts, &c. Several pages are then taken up with motor 
starters, the three-wire system, &c. Balancers and boosters 
are also dealt with separately. Tramway equipment then 
occupies considerable space. The last portion of the book is 
confined to alternating-current machinery, including induc- 
tion motors of the single and polyphase types, transformers, 
&c. Some useful notes are given on running and testing 
this class of plant. 

The Patents and Designs Act, 1907, with Notes and the 
Practice thereunder. By Mr. James Roberts and Mr. H. 
Fletcher Moulton. London: Butterworth and Co., 11 and 





12, Bell-yard, Temple Bar, W.C, Price 4s, net.—Another 





book has been added to the many which have recently been 
written on this subject, owing to the introduction of the new 
Patent Bill. The volume before us gives succinctly the 
clauses in the new Act, pointing out where and how it differs 
from the old Act. The book is divided into three parts, the 
first dealing with patents generally, the second with designs 
and the last with such considerations as fees, the powers and 
duties of the Comptroller, evidence powers of the Board of 
Trade, and many other details. Cases which are still likely 
to be of value are quoted throughout the book and are indexoq 
at the beginning. Every care appears to have been taken to 
make the text clear, and the authors are to be particularly 
commended for so excellent an index. 

Guide to the Engineering Profession. W. Galloway Duncan, 
J. P. Mathew and Co., publishers, Dundee. 3s. net. —The 
object of this bock is to give advice to those about to enter 
the engineering profession, concerning the training ang 
qualifications necessary to make efficient engineers. Foy, 
branches are considered, viz., civil, mechanical, electrica), 
and mining engineering. In each case the information given 
is of a useful character, and should prove interesting to those 
about to enter upon an engineering career. The book jg 
adapted to both the apprentice and the pupil. A large 
amount of space is devoted to the facilities offered at 
different technical colleges for studying various subjects, both 
during the day andevenings. Illustrations are given showing 
the interior of different works, and, together with the 
accompanying reading matter, the novice may gain such an 
idea of workshop life as book may give. 

Engineering Workshop Practice. By Chas. C. Allen, 
Methuen and Co., 36, E.ssex-street, W.C. Price 3s. 6d.—The 
apprentice or pupil about to enter the engineering workshops 
will find information in this book which will help him over 
many difficulties. While in some places the reading matter 
is of a theoretical character, for the most part the book 
appealsto young beginners desirous of gaining a knowledge of 
workshop methods and tools. There are thirteen chapters, 
which deal with gears and gear cutting, screws and screw 
cutting, planing, shaping, slotting, boring, milling, lathes and 
lathe work, marking out, chipping, filing, scraping, and so 
forth. Besides dealing with actual workshop practice, the 
author has devoted some space to the preperties of materials, 
expansion of metals, transmission of power, kc. The bock 
is well illustrated throughout, and it contains a number of 
useful tables. 


Steamship Coefficients, Speed and Fower. By Chas. F. A, 
Fyfe. London: E. and F N. Spon, 57, Haymarket.—This 
pocket-book contains the dimensions and performances of 
nearly a thousand vessels all reduced to 100ft. models. There 
are also eighty progressive trials of ships and models, with 
notes on Froude’s law of comparison, skin friction correc- 
tion, engine efficiency, propellers, the Admiralty formula, 
angles of entrance, fineness appropriate to speed, &c. Most 
of the data collected has been taken from papers read by 
some of the most eminent naval architects. The importance 
of considering the ratio of beam to length in all questions of 
fineness appropriate to speed has been emphasised throughout. 
Tables are included giving skin friction, horse-power, and 
rosy aceragg for ships up to 700ft. in length at speeds up to 
32 knots. 


Inventions, Patents, and Designs. 
M.P. London: The Technical Publishing Company, 
Limited, 55 and 56, Chancery-lane. Price 3s. 6d. net.— 
A considerable portion of this book is devoted to the full text 
of the new British Patents and Designs Consolidation and 
Amendment Act passed on August 28th, and which repeals 
all previous Acts and becomes operative on January Ist, 1908. 
Besides this there are eleven chapters devoted to various 
questions of great importance to inventors. Among other 
things these chapters deal with the meaning of a patent, 
what is patentable, licensing an invention, how to work a 
patent, and co forth. The information given throughout the 
book is most useful to persons unfamiliar with matters con- 
cerning patents. 

Chemical Trade Directory, 1907, in Great Britain and 
Treland, Third edition. London: Davis Brothers, 265, 
Strand, W.C. Annual subscription, 12s. 6d.—Since the last 
edition of this directory some important changes have been 
made. The present edition has been thoroughly revised and 
brought up to date. The work has been compressed in form 
so as to give more information in less space than in former 
editions, thus enabling the price to be reduced. Another 
change is that the classified lists have been re-arranged so as 
to bring similar chemical products under one heading. The 
names and addresses of public analysts have been omitted 
from this edition, owing to the Institute of Chemistry having 
published an official list of public analysts. 

Gasworks Directory and Statistics. 1907-8. 10s. 6d. 
net. London: Hazell, Watson and Viney, Limited, Long- 
acre.—The thirteenth edition of this book has been brought 
up to date and thoroughly revised. In towns where electric 
light works are in operation the name of the authority or 
company supplying electric power is now given. The lst of 
associations and the index of officials are again included. 
The index to the book is well arranged, and information can 
easily be found. 

Tramway Bookkeeping and Accounts Simplified. By 
Donald McColl, London: Gee and Co., 34, Moorgate-street, 
E.C. Price 2s. 6d. net.—This is a brief supplement to 
‘‘Tramway Bookkeeping and Accounts,’ Volume XV. of the 
Accountants’ Library. Its object is to indicate some im- 
provements which the author was led to make whilst 
organising a tramway accounting system in a foreign city, 
adapted to local conditions and sufficiently simple to be 
easily carried out by a native staff. Later experience which 
the author has had in this country has led him to believe 
that this simplified system has distinct advantages over the 
accounting systems commonly employed. ' 


By G. Croydon Marks, 


BOOKS RECEIVED. 
English Prices with French Equivalents. 
McCartney. London: KE, and F. N. Spon, 57, Haymarket. 
Price 1s. net. 
Proceedings of the Incorporated Municipal Electrical 


By Hugh P. 


Association, 1907. Wyman and Sons, Limited, Fetter-lane, 
E.0. Price 5s. 

Proceedings of the United States Naval Institute, 
Vol. xxxiii., 1907. The United States Naval Institute, 
Annapolis, Md. Price 3°50 dols. 

The Accountant’s Library. Vol. xavi., Depreciation, 
Reserves, and Reserve Funds, By Lawrence R, Dicksce. 
Second edition. London: Gee and Co., 34, Moorgate- 
street, H.C. Price 2s, Gd, net, 











ASD EM Ro Serra 


a Pa eee eT 


te 


PRA eaten se 


respesrroane 


nn sncneerseaeviatet 


one) 


Soar LR a 


parE 


Roe resosete eae 
Geta ne = 
ci END a apt clean oie 








Nov. &, 1907 


THE ENGINEER 





475 








—_———— 


RECONSTRUCTION 


OF THE SUEVIC 


HARLAND AND WOLFF, LIMITED, BELFAST, ENGINEERS 








DEES Rig ARE He 








THE REPAIRING OF THE SUEVIC. 


Our readers will hardly need to be reminded of the running 
ashore of the White Star Australian liner Suevic, of the 
operations of cutting her in two, and of towing the salved aft 
end to Southampton, nor of the constructing, launching, and 
towing to Southampton of a new fore portion. All these events 
have been recorded in our columns as they occurred. The 
process of jointing up the old and new portions has now to be 
carried out, and, as will be seen in the accompanying engrav- 
ing, the initial stage of this operation has been success- 
fully carried out. 

Perhaps, in order to emphasise the huge nature of this 
engineering feat, it may be well here to repeat a few leading 
statistics. The Suevic, as she originally was, had a tonnage 
of 19,500. She was 550ft. long, 63ft. 4in. wide, and practically 
40ft. deep. When on the rocksshe was severed in the middle 
of No. 8hold, about 40ft. forward of the water-tight bulkhead. 
The new structure has been carried up so as to include this 
bulkhead, so that it is to that extent longer than the portion 
that was abandoned on the rocks. To counterbalance this, 
a corresponding length of material has been removed from the 
a{ter portion, so that when the two ends are joined together 
the vessel will be of exactly the same length as when origin- 
ally constructed. 

Messrs, Harland and Wolff, who, of course, built the 
Suevic, and to whom the work of carrying ovt the repairs 
was very naturally entrusted, inform us that the objects in 
building the new end up to and including the bulkhead were 
first to facilitate the towage to Southampton, and next to 
ensure that the jointed vessel should be equally as strong as the 
original ship. As a fact, we understand that the renewed 
vessel will actually be stronger than she was at first. As 
evidence of what this original strength was, attention is 
called to the fact that, in spite of bumping about heavily on 
the rocks till she could be cut in two, she resisted the force 
of the waves and did not break up. We need not dwell upon 
the reputation for excellent workmanship rightly enjoyed by 
Messrs. Harland and Wolff. Even they must have been 
pleased with the behaviour of this vessel of theirs under most 
trying circumstances. 

Our engraving shows how successfully the bringing of the 
two ends together has been carried out and how excellent is 
the ‘‘ fit’? of these two ends. It now remains for the vessel 
to be built up in such a way that the whole structure from 
the keel up, including the plates in the shell, the whole of 
the decks, the double bottom, and also the keelsons—those 
strong internal guarantees of strength and rigidity—will 
occupy exactly the same positions as before, and all the 
structural arrangements will be as they were originally. 
Extra riveting is to be resorted to so as to give an additional 
margin of strength, and in the new structure there will, of 
course, be more mechanical riveting than before, as the tools 
for such work have been greatly improved even since the ship 
was built in 1900, 

Then, to ensure absolute accuracy and maintained strength, 
there is to be a new section of keel to overlap both the old 
and new portions, and both in the shell and the several decks 
a large number of plates fitted temporarily on the new 
portion have been or will be removed to enable the two 
portions to be perfectly fair in line with each other before 
being finally connected together, and new and permanent 
Plates will be fitted, these being longer than the temporary 
plates, and they will, as already mentioned, overlap the two 
portions, 





It will thus be seen that every care has been taken to 
guarantee that the Suevic, which will re-enter the White Star 
Australian service early in 1908, shall be inevery respectas well 
found and strong as the ship that withstood the elements so 
successfully on the dangerous Cornish coast last spring. 

The bulkhead at the ‘‘stern’’ of the new portion was 
specially strengthened by diagonal, horizontal, and vertical 
ties formed of Oregon pine logs 14in. square to take the 
strains put upon it by the reason of the half vessel having 
to be towed stern first to Southampton. An examination 
after arrival at the destination showed that this bulkhead 
had successfully withstood the strains encountered during the 
trip. 

Special arrangements were made for getting the new 
structure into the exact position with regard to the aft por- 
tion in the dry dock. Launchways were dispensed with, and 
the new portion was floated into position and stopped at the 
required distance to make up the total length of the veseel. 
The baulks of timber used as distance pieces will be observed 
in the engraving. 

This is, of course, not the first time that two portions of a 
versel have been joined together, but the work is remarkable 
for the length of tow of the new portion, and is probably the 
largest operation of its kind yet carried out. So far the 
undertaking has been eminently successful. 








THE BRADFORD TRAMCAR ACCIDENT. 


Tue report of Lieutenant-Colonel Druitt, of the Board of 
Trade, on the result of his inquiry into the accident which 
occurred to one of the Bradford Corporation tramcars on 
July 31st has recently been issued. It will be remembered 
that the car when descending Baker End-road got out of con- 
trol, ard on reaching the curve at the bottom of Church 
Bank left the rails and overturned. There were ten passengers 
inside the car at the time, all of whom were injured moreor less, 
and one man walking in the ‘reet was struck by the car when 
it left the rails and was severely injured. The motormanand 
conductor were aiso badly hurt. According to the report the 
evidence of the driver is not very satisfactory, for, owing to 
his injuries, it was four weeks after the accident before the 
evidence could be taken, and even then questions of any kind 
were forbidden. It appears that when about forty yards down 
the hill in Baker End-road the car began to go too fast and 
the driver tried the rheostatic electric brake, but it had no 
effect, and the car at once got out of control. The driver 
also tried reversing the current into the motors, and the 
electric brake was tried a second time, but without effect. 
According to the driver’s own statements he did not try-the 
hand brake, as he was of opinion that it would have no effect ; 
but according to the evidence of observers in the street the 
driver did try the hand brake during the runaway. The 
conductor states that he applied the track brake as hard as 
possible as soon as the car began to go too fast. In spite 
of these cfforts, however, the car gained speed the whole way 
down this steep hill. 

It was found after the accident that the leading axle of 
the car was broken in the left-hand wheel seat on the gear 
wheel side, about a quarter of an inch inside the hub of the 
wheel. Colonel D:uitt states that he examined the broken 
axle when it was removed from the car, and from the appear- 
ance of the broken edges he thinks it most probable that the 
fracture occurred wheu the car rounded the curve from 





Otley-road into Baker End-road, and not when the car 
turned over. But as there was apparently a slight flaw 
round the surface of the axle where it broke, it is possible 
that the fracture occurred when the car overturned. There 
appears to be little doubt that the brakes were in good order 
at the time of the runaway. The blocks of the slipper brake 
were new, and when a new axle was fitted to the car all the 
brakes were found to be in working order. 

The probable causes of the accident given in the report 
are that when rounding the curve into Baker End-road the 
leading axle broke, and consequently the hand brake was 
suddenly rendered useless, and to a large extent the electric 
brake also. As the slipper brake was not fully applied, the 
car then began to gain speed after going a short distance on 
the gradient of 1 in 17, and was very soon out of control, as 
the mechanical slipper brake, unless fully applied before a 
certain speed is reached, will not stop a tramcar on a steep 
gradient. Had the slipper brake been more fully applied 
when the car got into Baker End-road and used alone to 
take the car down the hill no runaway would have occurred 
through an axle breaking. 

The broken axle was of Siemens-Martin axle steel 
5ft. 10Zin. in length and 4in. in diameter, but reduced to a 
shoulder 3in. in diameter at the wheel seats for a length of 
8in. and to 34in. in diameter at the journals for a length of 
7zin. It was put into use on August 29th, 1905, and the ear 
had run 54,640 miles up to the time of the accident. 
During the year ending July 3ist, 1907, twenty-one axles 
similar to the one in the car in question have broken with 
an average mileage of 45,250, There are sixty-eight similar 
axles in use at the present time. Some drillings of the 
broken axle were analysed, with the result that the per- 
centages of sulphur and phosphorus were found to be rather 
high. The failure of this and similar axles, however, is 
attributed to their not being of sufficient diameter to with- 
stand the tensile and compressive stresses put upon them, 
to the constant shocks received on sharp curves, and to the 
frequent application of the wheel brakes. 

In concluding his report, Colonel Druitt recommends the 
Corporation to consider the renewal of the remaining sixty- 
eight axles of this size which are still in use, as soon as they 
have run the average mileage of those that have failed, and 
that 4in. axles shall be substituted. 








FORTHCOMING MEETINGS. 
No. III.* 

WE have already announced the titles and the names of 
the authors of the papers which have been accepted for con- 
sideration by the Council of the Incorporated Institution of 
Automobile Engineers. We are now able also to give the 
dates. On November the 20th the session will open with a 
lecture delivered by Colonel R. E. Crompton on ‘‘ The Future 
of Automobile Engineering.’’ This will be followed on 
December 11th by a paper on ‘‘ The Principles of Carburation 
as Determined by Exhaust Gas Analysis.’’ Dr. Hele-Shaw 
will contribute a paper on ‘‘ The Fuel Question ’’ on January 
8th. ‘‘Some Problems Peculiar to the Design of the Auto- 
mobile ’’ is the subject chosen by Mr. F. W. Lanchester for 
his paper, which will be given in the evening of February 
12th. Mr. J.S. Critchley is the author of the paper to be 
given on March 11th, but the title has not yet been decided 
upon. 

The meetings of the Railway Club kave already com- 
menced, and the next one will be held on November 12th, 
when Mr. Knight will read some notes on the construction of 
materials for the erection of locomotives and carriages. The 
annual dinner will be held on December 10th, and the next 
meeting at which a paper will be brought forward will be held 
on January 14th, when Mr. R, E. Charlewood will discuss 
‘*Cross Country Train Services.’’ No author’s name is given 
for the paper to be read on February 11th, but the subject 
will be *‘ Operating Signals on Locomotives.’’ At the meet- 
ing to be held on March 10th Mr. H. F. Anelay wili give a 
paper called ‘‘ Half-an-hour in the Erecting Shop: The 
Locomotive from Finished Material to Finished Engine.’’ 
Mr. S. Kirkwood, on April 14th, will describe some curious 
railway items, and on May 12th Mr. H. L. Hopwood will 
read a paper on ‘ The Working of Goods Traffic.’’ The last 
mecting of the session will take placa on June 9th, when the 
president of the of the club, the Rev. W. J. Scott, B.A., will 
give a paper, the subject of which has not yet been decided 
upon. 

The Liverpool Exgincering Society have a good programme 
arranged for the session, and are considering a diversity of 
subjects. Mr. Kahn on November 20th is giving a paper 
entitled ‘‘A Review of Reinforced Concrete: Its Theory and 
Practice.’’ This is rather a large subject to tackle, and the 
Council have been wise in allowing a second evening for the 
continuation of the discussion which is sure to take place. 
On December 18th Mr. John H. Parkin, Assoc. M. Inst. C.E., 
will describe ‘‘ The Gorpley Works for the Supply of Weiter 
to Todmorden.’’ The first meeting in the New Year will be 
held on January 15th, when Mr. Francis E. Cooper, 
Assoc. M. Inst. C.E., will read his paper on ‘‘ The Construc- 
tion and Maintenance of Carriage-ways.’’ The interesting 
subject of ‘‘ Submarimes and Submersibles’’ has been chosen 
by Mr. E. C. Given, M. Inst. C.E., for his paper to be read 
on January 29th; whilst on February 12th Mr. A. F. 
Fowler, M. Inst. C.E., will give ‘‘Some Notes on Engineering 
Experiences.’’ According to the programme Professor W. H. 
Watkinson, M. Inst. C.E., is to read a paper on February 29th, 
but, asno titleis given, we presume that the subject of the paper 
has not yet been decided upon. On March 11th Mr. M. Glen 
Ross will give a paper on ‘* ‘I'he Construction and Demolition of 
Tunnels.’’ ‘‘ High-speed Steel,’ by Mr. H. H. Hill, to ba 
dealt with on March 25th, should prove interesting, although 
a great deal has been written and said lately on this subject. 
On April 8th Mr. W. E. Thornhill, Assoc. M. Inst, C.E., will 
describe the Foryd Viaduct widening and the cylinder sink- 
ing for the same. The annual general meeting of the 
society will take placa on April 29th, and this, according to 
the programme before us, will be the last meeting of the 
session. 

‘he Association of Engineers-in-Charge have arranged an 
excellent programme for this session. On Wednesday next, 
the 13th inst., Mr. W. H. Patchell, M. Inst.C.E., the 
new president, will deliver an address on ‘‘The Economic 
Considerations on the Management of Plant.’’ This will be 
followed on December 11th by a paper entitled ‘‘The Pro- 
vince of the Illuminating Engimeer,’’ the author being Mr. 
Leon Waster. After the Christmas recess the meetings will 
be resumed on January 8th, when Mr. Kenneth Edgecumbe 
will discuss ‘‘ Electrical Measuring Instruments and Some of 





* No. Il. appeared October 18:h. 
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their Weaknesses.’’ The February meeting, which will be 
held on the 12ch of that month, will be devoted to a paper 
by Mr. Thomas Sugden, Wh Sc., on ‘‘ Superheated Steam.’’ 
On March 11th Mr. H. D. Wilkinson will read some ‘' Notes 
on Electric Lifts,’’ and on the 28th of the month the annual 
dinner will be held. The last meeting of the session will be 
held on April 8th, when Mr. W. A. Tookey will read a paper 
on ‘‘ Indicators and Indicator Diagrams.’’ On this occasion 
the chair will be taken by Captain Riall Sankey, R E. (Ret.), 
M. Inst. C.E., and the subject should be productive of a good 
discussion. The annual general meeting will take place on 
Friday, May 8th. 








ENGINEERING STANDARDS COMMITTEE. 


A CONFERENCE on screw threads was convened by the 
Engineering Standards Committee on October 24th, at the 
Institution of Civil Engineers, to which were invited repre- 
sentatives from the Royal Automobile Club, the Institution 
of Automobile Engineers, the Commercial Motor Users’ Asso- 
ciation, the Agricultural Engineers’ Association, and the 
Society of Motor Manufacturers and Traders. 
The conference was held with a view of ascertaining how 
far the series of fine threads laid down by the Committee—full 
particulars of which have been issued in their Report No. 20 
—were adapted to the special conditions of design existing in 
motor car construction. The chair was taken by Mr. H. F. 
Donaldson, Chief Superintendent of the Royal Ordnance Fac- 
tories, and chairman of the Sectional Committee on Screw 
Threads and Limit Gauges. 

It might be of advantage if we recalled the fact that three 
series of threads have been standardised by the Committee : 
—(1) British Standard Whitworth. (2) British Standard 
Fine Threads. (3) British Association. 

Some very interesting evidence, amongst others, was given 
by Mr. Lanchester, Mr. O’Gorman, Mr. Orcutt, and Mr. 
Godfrey Brewer, and it transpired that for most purposes the 
existing standard fine threads were deemed suitable for 
employment in car construction. 

Mr. Lanchester pointed out that whereas the gradation in 
the series of fine threads in sizes relating to the strength of 
the bolts was satisfactory in sizes gin. and above, the jump 

from a ,;in. toa jin. bolt was proportionally too great, and 
did not allow of sufficient latitude in design. He suggested 
for the Committee’s consideration the insertion of an inter- 
mediate size. He stated that the screw threads adopted by 
his firm changed from English to metric pitches at a diameter 
of ;.in., where a convenient relationship existed between 
these two systems of pitches, based on the fact that S mm. 
closely approximated to a diameter of ‘in., and he suggested 
a similar step in the Committee’s tables. It would appear 
therefore that instead of carrying down the standards to jin. 
before adopting the B.A. metric pitches it would be desirable, 
at any rate for motor car work, to make the change at ,‘,in., 
and to consider the adaptability of this to general engineering 
work. 

Attention was called to the necessity of standardising the 
thread commonly used on sparking plugs, which has a 
1:5mm., pitch, since several firms were manufacturing a 
thread which, though closely resembling this, did not inter- 
change with it. Mr. Orcutt spoke in favour of the limits 
laid down by the Committee, by the aid of which it was 
hoped to secure interchangeable work, and referred to the 
present unsatisfactory state of much of the work turned out 
by the majority of the bolt and nut manufacturers. To his 
knowledge so difficult had one prominent engineering firm 
found it to secure anything like reasonable accuracy in the 
bolts and nuts supplied from manufacturer’s stock that they 
were about to institute a nut and bolt department of their 
own. The difficulty of obtaining reasonably accurate bolts 
and nuts was confirmed by others present, one member of 
the Committee stating that his firm had already been forced 
to adopt a similar course to that referred to. 

The results of the conference may be summarised as 
follows :— 

(1) An expression of approval on behalf of the automobile 
industry of the work already carried out by the Committee, 
and the suitability of the British standard fine threads for 
employment in car construction. 

2) The advantage of lightening the existing Whitworth 
standard nuts by reducing their width across the flats when 
employed in motor car construction. 

(83) The desirability of adding certain special standard 
threads to those already standardised by the Committee. 











REINFORCED CONCRETE VIADUCT. 


Tue use of reinforcedconcrete for arches of one or more spans 
for long viaducts is too common to be given much considera- 
tion, except as regards details, but a monolithic concrete 
girder viaduct is something really novel in engineering con- 
struction. Such a structure has, however, been built at 
Richmond, Va., to carry an electric railway across a valley 
in a residential part of the city as an approach to its city ter- 
minus. The viaduct is 2800ft. long, and from 20ft. to 75ft. 
high. It is de:igned to carry a train of electric cars, each 
54ft long, and with a weight of 75 tons on a pair of four- 
wheeled bogies; the bogies are 33ft. between centres, and 
have 7ft wheel base. It is a deck structure, with inclined or 
battered columns supporting cross girders, between which 
extend longitudinal girders of rectangular section. In alter- 
nate spans there are one or two lines of intermediate longi- 
tudinals and transverse braces between the legs of the 
columns. At one street crossing, with 68f{t span and low 
head room, T-shaped girders are used. The spans are from 
234ft. to 68ft. long. LKxpansion joints are placed at intervals 
of 200ft., steel plates embedded in the bottom of each girder 
sliding on plates in the top of the cross girder. The concrete 
is composed of 1 part Portland cement, 2 parts sand, and 
4 parts of lin. granite. It was figured for 500 lb. per square 
inch in compression and 40 lb. per square inch for shear. 
The steel reinforcement represents only 14 per cent. of the 
volume. Very heavy falsework was required to support the 
weight of the larger girders during setting. On each girder 
is a longitudinal timber 6in. by 12in., or higher on the out- 
side of curves, Across these are laid sleepers 8ft. by 8ft., 
12in. between centres, with an 8 by 10 guard timber at each 
side. Every fifth sleeper is 12}ft. long, to carry a footway, 
and the trolley poles are carried by pairs of 16ft. sleepers. 








Society OF ENGINEERS.—Sir William Matthews, K.C.M.G., has 
been unanimously elected an honorary member of the Society of 


where E = the modulus of elasticity of the material of which the 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opwnions of our 
correspondents. ) 





THE STRENGTH OF RINGS. 


Sir,—In the following solution of the problem given by 
‘*A. H. C.,” I have used a notation differing from that given in 
his letter, using the symbols that are in more general use by 
engineers. 

The ring is symmetrical with respect to its vertical centre line, 





Fig. 1 


and in consequence may be splitin halves as shown in Fig. 1. ‘The 
forces that must be applied to strain each half similarly as the 
applied load are shown, and must be bending moment M,, and a 


force equal to le where W = load supported by the ring. This 


bending moment is obviously due to the action of W, which tends 
to bend the ring where it is applied to a smaller radius. 


W 
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Fig. 2 
In Fig. 2 is given the centre line of a half link, acted upon by 
the forces as shown. Consider any point P in this neutral line. 
The bending moment at P will be M, and 
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M = “he (P Q)-M, = 3 . Resin @-M, 


where @ is the angle A O P. 





Fig. 3 


The angle between the ends of the element of the ring at P 


stress per square inch is ~~ 
mn b 


a 
I = the moment of inertia of the section of the ring, 
M = the bending moment over the element due to «|! the 
forces and couples. 
‘ M.ds 
ni” 


and since M = sd . Rsin @-M,; andds = R.d0; we have— 


Hence, 
do 


R (W . 
dp= G . Rsin @ - M) 0. 

In the quadrant A B, the sections at the ends remain para!|el to 
themselves, hence the total change of angle over the quadrint js 
zero ; hence 
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whence M, = = R 
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Let » = radius of section, and 


J, = stress produced by bending. 
At D, @ = 90°, and sin 90° = 1, hence 
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the ring having a circular section of radius 7, its moment of inertia 





and So = M 7 
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l= 5 . hence 
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= 0.235 W- B, 
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At the same section there is tensile stress due to the load 


af and its intensity. 
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Hence the maximum stress is 
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from which ‘‘ A. H, C.” can calculate the stress in any ring where 
the load W, the radius + of the section, and the radius of the centre 
of the section are known. 

If the maximum working stress be fixed, then the maximuw safe 
load W can be found for a series of values K and »*, and if the 
results are plotted the curves so obtained will enable the dimen- 
sions of a ring suitable for any given load to be readily fixed ty 
simple inspection of the diagram. 

There are doubtless other methods of solving this problem, one 
based upon the principle of work was given in”your contemporary 
Engineering, and will be found on page 489, April 13th, 1894. An 
error crept into this note, however, and was corrected in the next 
issue on page 526. The result there obtained is in agreoment with 
that obtained above, 
November 2nd. G. JamMEs WELLS, 


Sik,—Your correspondent will find a formula in ‘‘ Molesworth,” 
page 64, twenty-fourth edition, indexed under *‘ Rings—strength 
of.” He may calculate the strength of a ring just as he would any 
other construction subject to combined bending and direct stress. 
Thus taking his sketch, the maximum bending moment con- 
A 

: 1 


D2 
v4 


sidering a half ring would be at B, and = ¥ 2, 
where r = radius. 
The maximum fibre stress is given by the formula— 
E My 
i 

= bending moment. 
= the radius of the fibre most distant from 

neutral axis, 
| = moment of inertia. 
y in the case of round iron is obviously half the diameter of the 
iron, 
Secondly, the ring at point B is subjected to direct tension, due 
to the load, and the intensity of the stress is obviously 
WwW 
ea 


Fibre stress (max. ) 


M 
7] 


where 


wae 
ar ar 

4 
The algrebraical sum of the stresses due respectively to bending 
and direct stress is the net stress on any fibre. Thus the stress 
due to bending moment is tensile on the inside of the ring and 
compressive on the outside. The total maximum stress on the inside 
fibres will, therefore, be the arithmetical sum of the two tensile 
stresses, 
The stress on the outer fibres due to bending moment will be 
compressive, and the resultant stress will be compressive or tensile, 
according to whether the intensity of fibre stress due to bending 
moment or direct tension is greatest, Gro, T, PARDOE. 
Angmering, November 2nd. 





Sir,—I note your correspondent’s query upon the above subject 

in your issue of last week, and offer him a solution of the problem 

which I have found to be quite suitable for all practical purposes, 

Adopting his own notation, where :— 

A = diameter of inside of ring ; 

BR = diameter of iron forming the ring ; 

D = ultimate breaking strength of a straight length of corre- 
sponding ‘‘B” diameter of wrought iron, as shown by 
direct tensile stress ; 2 

X = required ultimate breaking strength of wrought iron ring 
assuming the weld to be not inferior in strength to the 
original bar ; 


and referring to the diagram, we have the following :— 


Let E represent the required ultimate breaking strength of 


wrought iron ring = X tons, say. 


Then X/2 is carried by each side of ring section A BC D, and 


2 x tons per square inch. 


In addition, there is a bending moment on each section of the 


whose length is d s, is say, d p—see Fig. 3, Then, ring of , 
soi ad, x ND 
ds yA fa 2 


The stress or skin tension produced by the bending moment is 
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ring is made, 





equal to— 
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—_ 
b- ae B) tons per sq. in. 
iotal skin tension on inner surface of ring is equal to— 
2X , 8X(4 +B) 
a Be wT 
- 2XB+8X(A + B) 
nv b* 


(8 A + 10 B) tons per sq. in. 


Hence 
+ 


xX 
mb? 
moment of the tearing of the inner fibres of the ring, the 
tress would be equal to— 
4D, . 
— tons per sq. in, 
mb 
we have the following relationship :— 


Xx _ 4D 
~ ps GA +10B) = 2 


At tl 
above 


Hencc 


, 4DB 
ot Needed’ wy uae” % Ss. 
Smt = <a 
Assutuing a practical case, where 
A = 2in. diameter 
B = lin. diameter 
I) = 23-55 tons, say, 
we have X = 3-62 tons. 
in the diagram, the line L M denotes the intensity of stress due 
to direct tension only ; that is, 2°303 tons per sq. in. 
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The line H K represents the intensity of stress due to bending 
only. 

The stress is tensile above A U and compressive below A C, and 
its maximum valua is 27-697 tons per sq. in. 

The resultant line of stress is given by F G, and its maximum 
value is 30 tons per sj. in. in tension, and 25-394 tons per sq. in. 
in compression. 

The load might be therefore gradually applied till its value 
reached 3-62 tons, at which load the inner fibres of the ring would 
be stressed beyond breaking point. 

The ring would begin to tear apart at the inner fibres, and would 
collapse inwards, 

It is fur this reason that heavy link cables are provided with 
struts across the links. R, H. COLLINGHAM, 

Rugby, November 3rd. 





PRINCIPLES OF MECHANICS. 


Sik,—I read with interest Mr. S. A. Reeves’ useful article 
entitled ‘‘The True Principles of Mechanics” But why does he 
assert that the four elementary formulas for momentum, centrifugal 
force, gravity energy, and kinetic energy are ‘‘ erroneous approxi- 
mations!” He gives a number of other formu! as the true exact 
laws. But they are of precisely the same degree of fundamental 
accuracy as these first four ; and, if the first four be in any degree 
inaccurate, the others given by him contain exactly the same 
degree of error. FE ther the latter are logical deductions from the 
former, or the former from the latter. They are the same in 
different guise, and they are quite well known to students of 
mechanics ; at ieast, to all students of rational mechanics. 

The real useful distinction between them is what Mr. Reeves 
does not point out in his article. It is this. The one set of 
formulas define the properties of the motion of a single mass, the 
motion being measured in any field of reference external to that 
mass. The other set define the properties of the relative motion 
between two masses. If Mr. Reeves had said that we know of no 
motions which are not the relative motions between groups of 
Masses, and no energies which are not the internal energies of 
groups of masses, and that therefore it is bad elementary teaching 
of mechanics to begin with the consideration of a single mass, 
then, in the e gri of many engineers and scientists, he would 
have hit a nail straight onthe head. It would be useful if no 
engineer ever got into his head from the beginning to the end of 
his life the foolish notion that a single mass can by itself possess 
any kind of energy or perform any sort of motion ; it would be 
better for him if it were ingrained through the whole of his 
mechanic mentality as a self-evident axiomatic truth that all 
motion and all energy belong to, or are characteristics of, a 
plurality of masses and not of individual masses. No complete idea 
of the physical phenomenon can be obtained by a mind not so 
saturated with this truth that it cannot forget it whatever tempta- 
tions be set before it. 

But the whole of our science is a congeries of purtia/ solutions of 
problems, We solve the whole problem bit by bit because our 
minds are not strong enough to do it successfully as a whole in a 
single intuition ; also for other reasons, 

For example, one partial solution of the problem of the balance 
of forces is the closure of the vector-polygon, and another partial 
Solution is the closure of the moment diagram. The combination 
of these two partial solutions is still a long way off the complete 
Solution of the balance of forces. There are also the solid elastic 
and plastic stressing and straining of the materials through which 
the forces act; there may be heating and half a dozen other 


energetic actions involved in the balance. But in many circum- 
stances and for many practical purposes the combination of th« 
above two partial solutions is sufficient, and is, therefore, useful. 
We are not only-compelled by the feebleness of our intellects to 
analyse complex actions into elements,-and to consider each 
separate view of them one ata time; it is also scientifically and 
theoretically useful to do so, because the partial solution with 
respect to one element may remain true, indeperdently of all 
variations of the other elements. 

Thus, the partial kinetic energy solution 4 M V? of a single 
mass M is exactly true in whatever field external to M the 
velocity V may be measured. Of course, V varies with the 
field of reference; that is, with the other masses relative to 
which we measure the velocity of M. But with all such changes 
of reference field, the general expression 4 M V? remains precisely 
true, the value of V corresponding with each field being duly 

M, M. vo 
t+ M V2 for the 
kinetic energy of two masses approaching each other with the 
velocity V is merely the sum of the two separate energies of the 
two masses, the one of which, M,, moves towards their common 


I 
op 
| 

| 

| 

| 


inserted in it. Mr. Reeves’ formula Ex - 


centre of mass with the velocity M M, a V, while the other, M2, 
M, + Me 


a 
+ M, 
Mr. Reeves’ or any other man’s brain is strong enough to discover 


moves towards it with the velocity I doubt whether 
=) 


that the internal kinetic energy of the two is Yer V2 other- 
i 2 


wise than by the addition of the two separate energies calculated 
on the model 4 M V%. Moreover, his statement of the fact is very 
faulty, because he omits to mention that his frame of refer: nce is 
one in which the mass-centre of the two masses together is 
stationary. The energies might, of course, be calculated in a 
million other fields than this. The fundamental fact of importance 
to note is this: in whatever field the velocity V, of a mass M, be 
calculated, the item of kinetic energy 4 M; V,? is not the energy 
of the individual mass M,, but is its algebraic contribution to the 
common internal energy of, it may be a very large, group of 
masses, There is nothing ‘‘ inaccurate,” as Mr. Reeves says, in 
calculating the individual contributions on the model 4 M V2; the 
total could be calculated by no other method than by finding 
these items and adding them. 

Near the middle of his second column Mr. Reeves makes a slip 


M, M; _ W, instead of ¢ ai ba and s; s, = / instead 
1 8g =; 


= Sa ae he 


in writing ¢ 


of 8 2 
The contribution of M, to the common internal kinetic energy 


of two masses M, and Mp» is 4 M, (x aie y V2, and the ratio 
M+ Mg 
M, M2 yo 


of this to the total common internal kinetic energy 4 


P M, 
is —_— 
M, + M, 
portional to the mass of the other. If one be very large and the 
other very small, it is the small one tuat contributes nearly all 
the energy. This is an interesting point noted by Mr. Reeves, 
but in a different form to this. But the energy here spoken of 
is only that due to the velocity of approach. There may be 
present many other kinds of internal energy, among them kinetic 
energies of rotation and of vibration. ROBERT H. SMITH. 
Streatham, 8.W., October 3lst. 


That is, the contribution of each of the two is pro- 





EXPANSION JOINTS. 


Sin,—With reference to your notice of Mr. Beck’s expansion 
joints on page 452 of this week’s issue, and in particular as to 
Fig. 2, it may interest your readers to kaow that thirty-four years 
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ago I designed for a works in Birmingham the expansion device 
shown on the enclosed tracing. With the exception of exchang- 
ing the through bolts for bridles, nothing has been done to these 
joints. They worked for twenty-five years at 50lb. per square 
inch, and afterwards at 1001b., and are still in use, They form an 
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excellent expansion arrangement free from leakage, not liable to 
stick fast, and giving a long range of action. Henry LEA, 
Birmingham, November 4th. 


‘ CREEP ”’ OF RAILS. 


Srr,—In your issue of November lst, your correspondent, Mr. J. 
Drage, advances a new theory for the cause of the creeping of rails, 
or rather for a special phenomenon, that the cause of the excess of 
‘‘creep” on the right-hand rail over the left-hand rail is possibly 








due to the vacuum or partial vacuum formed in the “six foot” 


when two trains pass on a double road ; the excess pressure on the 
‘*near” side of each train forcing the wheel fianges against the 
inner rai]. Now, trains are not always passing each other, but this 
excess ‘‘creep” is continuous, and it exists on single lines where 
there can be no vacuum. Further, on single lines ‘‘ creep” is not 
corrected by the trains running opposite ways, and this strange 
phenomenon of excess ‘‘creep” exists sometimes on the one side 
and sometimes on the other. 

Many theories have from time to time been advanced as to the 
cause of *“‘ creep.” Some attribute it to the rotation of the earth 
on lines running north and south, causing flange friction. Another 
theory advanced is that it is due to brake action being more 
severe on one side of a train than on the other, owing to brake 
gear not being centrically hung. Another theory is that as English- 
built engines are generally built with the right crank leading, this 
causes, on a single line, one rail to move one way and the other rail 
to move the other way when the engine runs in opposite direction. 

My own belief is that ‘‘ creep” is due to the rolling out or wave 
motion of the rails in front of a train, and that the excess one side 
or another is simply due accidentally to the condition of the 
fastenings. On a chair-and-key road the motion is in the direction 
of the slackening of the keys ; on a flat-footed road it may be in 
either direction, and is affected by curves and grades. 

My own experience is that ‘‘creep” can be stopped, or, at all 
events, very greatly controlled, so as to cease to be a cause of 
trouble. I have been responsible for many thousand miles of line, 
and have tried many experiments. In one case there was a length 
—20 miles—of F.F. road, 30ft. rails, 62lb. to the yard, on ten 
sleepers per rail length and very light fish-plates. The ‘‘ creep” 
on this was about 6ft. in twelve months, and was so troublesome 
that the line practically had ‘‘ staggered ” joints, and was very 
rough running. ThisJength was taken in hand and re-sleepered, 
the rails were not changed but were squared up, stronger angle 
fish-plates put in, and twelve sleepers laid per 30ft. rail. ‘‘Cre p” 
completely ceased, and the road became one of the easiest running 
and hest maintained in the district instead of being the worst. 
Again, on a pot sleeper road with wooden keys and 68 lb. B.H. steel 
rails the ‘‘ creep” averaged 18in. per year per rail in the direction of 
the slackening of the keys, or 3ft. 6in. per joint, and this had to 
be pulled back every few months. This over a length of 50 miles 
was a serious matter, but was controlled by using single-jawed 
very broad-seated joint chairs on wooden sleepers under each 
joint, the two centre fish-bolts going through rails and chair jaw. 
The Great Northern Railway uses, or did at one time, similar 
chairs at points and crossings in their station yards, but the above- 
named experiment was adopted in ignorance of that fact. Of 
course, I know that such a joint chair is condemned as causing 
rough running and making the rail ends ‘“‘broom.” Well, that 
may be; but in this case neither happened, and the experiment 
was a complete success in controlling ‘‘creep.” Many miles of 
the line under reference were laid on transverse pressed steel (pea- 
pod) sleepers, with steel wedge keys, and a 751b. F.F. rail. ‘‘Creep” 
gave no trouble on such lengths, and “‘creep” over long bridges 
where F.F. rails were carried on timber longitudinal or trans- 
verse sleepers was quite effectua ly stopped by using pressed plate 
chairs, with lugs and steel wedge keys, on the bridge and for some 
distance each side. 

I have not access to papers at present, but believe this subject of 
‘* creep ” was fully discussed in technical papers published by the 
Government of India Public Works Department (railway branch), 
and issued from the office of the Director of Railway Construc- 
tion, Simla. All these papers are in the library of the Institution 
of Civil Engineers, Great George-street, and are well worth study- 
ing by those interested in matters of railway construction and 
maintenance. 


November 4th. G. H. L. 





UNEXPLAINED DERAILMENTS. 


Srr,—I am not an engineer, but I have bought for the amuse- 
ment of my sons two model steam locomotives which are similar in 
all respects, as far as I can see, saving that one has a leading four- 
wheel movable bogie and the other has not. 

In running these engines on a line I have constructed there are 
occasional derailments. Jn ali such cases it is the bogie engine 
which has come off. Now, I have been informed that the bogie is 
used for safety in rounding curves, but my experience does not 
bear this out. Is it possible that the bogie has been responsible 
for the recent terrible accidents! Can.any of your readers offer 
any remarks on the subject ? SOLICITOR, 

November 6th. 








LAUNCHES AND TRIAL TRIPS. 


CaLcutTtA, steel screw steamer ; built by Messrs. Furness, Withy 
and Co.; to the order of Messrs. Nelson, Donkin and Co., London ; 
dimensions, 360ft. in length; engines, triple-expansion, 24in., 
39in., 66in. by 45in. stroke, pressure 180 lb.; constructed by 
Messrs. Richardsons, Westgarth and Co., Limited ; trial trip, 
November Ist. 

OBERON, steel screw tank steamer ; built by Sir W. Armstrong, 
Whitworth and Co.; to the order of Messrs. Bowring and Co., 
London ; dimensions, 398ft. by 50ft. 6in. by 31ft. 10in.; to carry 
7500 tons; engines, triple-expansion, 43in., 72in., 48in., pressure 
180 Ib.; constructed by the Wallsend Slipway and Engineering 
Company ; launch, November 5th. 








NORTHAMPTON POLYTECHNIC InsTITUTE.—The annual prize 
distribution and conversazione will be held on Friday and Saturday, 
November 29th and 30th next. H.R.H. the Duke of Connaught has 
consented to distribute the prizes on November 29ch, and after the 
prize distribution the whole of the laboratories, workshops, draw- 
ing-office, and studios of the institute, both in the main building 
and in the British Horological Institute adjoining—the technical 
optics department—will be on view in working order. The con- 
versazione of members and students will be held on the following 
evening, Saturday, November 30th, in both buildings. 


WINNIPEG INDUSTRIAL EXHIBITION, 1908.—It has been decided 
by the directors of the Winnipeg Industrial Exhibition Association 
to offer prizes for the best light agricultural motor, the competi- 
tion taking place at the exhibition to be held in July, 1908. The 
Winnipeg Exhibition is the largest annual exhibition held in 
Western Canada, and is attended each year by thousands of 
farmers from not only the western provinces of Canada, but also 
from the States of Minnesota and Dakota, where similar conditions 
of soil and climate exist. The demand for light agricultural motors 
is increasing far and above the supply. Many of the American 
manufacturers are already placing m>tors of all sorts on the 
Canadian market ; but, as it is believed that English manufacturers 
produce articles of greater stability, it has been decided to hold 
this competition in order that the people may have an opportunity 
of seeing them side by side. Prizes will be awarded for the best 
light agricultural motor for general farm purposes, such as plough- 
ing, disking, harrowing, rolling, seeding, cutting and binding, 
threshing, hauling, and general belt-driving’ purposes. This test 
will comprise haulage and belt power. In making the awards the 
judges will take tho following facts into consideration :—Weight of 
motor, this must not exceed tive tons—10,000 lb.—inclusive of fuel 
and water ; horse-power developed ; fuel and water consumption ; 
no restriction will be placed on the nature of the fuel or class of 
engine, steam or inte.nal combustion ;~ distance that can be 
travelled without replen‘shing ; turning capabilities ; protection of 
working parts from mud and dust; accessibility of all parts; 
durability ; travelling speed ; ease of manipulation ; clearance of 
working parts from the ground ; steadiness of running for belt 
power; and selling price at Winnipeg. The competition will be 
open to th2 world, 




































































































THE ENGINEER 


Nov. 8, 1907 








TANDEM CYLINDER AIR 


COMPRESSOR 


THE SULLIVAN MACHINERY CO., CHICAGO, ENGINEERS 














TANDEM AIR COMPRESSOR. 


In an air-compressing piant the steam pressure, air pres- 
sure, and speed fluctuate considerably, and under such 
conditions the Corliss valve gear has many advantages in 
fuel economy, owing to its close regulation. The cut-off in 
the high and low-pressure cylinders are under the automatic 
regulation of the governor, and there is no wire-drawing of 
the steam. The Sullivan Machinery Company, of Chicago, 
has recently introduced a new design of compressor, of the 
straight-line type, in which Corliss valve gear is used on both 
the high and low-pressure cylinders. A view of the machine 
is shown herewith. 

It has a tandem compound steam end and a two-stage 
tandem compressor end, with all the steam and air cylinders | 
in line. The fly-wheel shaft is placed between the steam 
cylinders, which are therefore fitted with two piston-rods, 





one above and the other below the shaft. A tail-rod between 
the steam and air cylinders carries a long crosshead, to the 
ends of which are attached connecting-rods taking on crank 
pins in the fly-wheels. The valve gear for the high and low- 
pressure steam cylinders is driven from return cranks or 
excentrics on the outside of the fly-wheel, thus dispensing 
with all excentrics, rocker arms, valve stems, and connections 
between the fly-wheels or between the main bearings. No- 
thing but the governor pulley is on the shaft. The air inlet 
valves on both cylinders are of the semi-rotary pattern, 
positively driven by motion rods from an excentric pin on the 
fly-wheel. The action of these valves permits the cylinder to 
fill completely at each stroke with air at the temperature 
of the atmosphere, and there is no wire-drawing or leakage. 
The discharge valves are of the automatic poppet type, and 





so arranged as to reduce clearance losses to a minimum. 
The valves and seats can easily be removed, so that it is a| 
simple matter to maintain a perfect fit. 

The high-pressure steam cylinder is of special design, to | 
make room for the valve bonnets and dash-pots between the | 
cylinder and fly-wheels. Toaccomplish this the steam chest 
is offset to one side. The dash-pots for closing the steam 
valves are set directly on the main frame, and the motion | 
rods for operating the exhaust rods are arranged in the usual 
way, but are larger than is usual. Any of the admission or | 
exhaust valves can be removed without disturbing the valve 
setting. The low-pressure cylinder is attached to the end of | 
the frame by distance pieces. There are no adjustments to 
be made between the steam cylinders and the fly-wheel while 
the engine is at work. The main bearings and other parts | 
are lubricated by means of pipes from a set of oilers mounted | 
in convenient view of the attendant. The governor is a 
combined speed and pressure regulator. In appearance it is | 
similar to the Corliss fly-ball governor, but is operated in | 
connection with the pressure attachment. Either one may | 
may operate independently of the other. The high-pressure | 
exhaust is carried around the outside of the cylinder barrel | 
to a top opening, from which a receiver pipe extends to the | 
top of the low-pressure cylinder. | 

The air-cooling apparatus consists of heavy water-jackets | 
on the air cylinders, with an inter-cooler containing copper | 
water-tubes. Across this the air must pass several times on 
its way from the first to the second stage cylinder. 








DOCKYARD NOTES. | 


Tue trials of the three first ships of the ‘‘ Liberté”’ class 
are now complete, and compare as follows :— | 
24 hours at 10,500 horse-power, }-boilers :— 
SENSO Se oe, ce vs se oe BOOS 
Justice. . ae 
Demociatio .. .. .. .. «- 11,472 = 17-85 knots 
3 honrs full power, 18 000 horse-power, all boilers :— 

Liberté oak ee can eee ,562 = 19-4 knots 
Justice ve 18,548 19-48 knots 
Democratie tx Be 19,190 = 19-4 knots 
All three, it will be noted, have dons nearly 14 knotsover the | 
contract speed of 18 knots. The Justice, which was built at | 
the big private yard at La Seyne, appears to be the fastest | 
ship of the three, that is to say, she required less horse-power | 
to produce a given speed, though, of course, the weights | 
carried may have varied. The differences of horse-power for | 
the same speed are interesting. | 


17-45 knots 


11,530 = 17-94 kno‘s 


| 
Tue ‘‘ Pluvoise’’ type of French submarine recently put in 

hand has a displacement of 390 tons—a good deal less than our 

‘*D” type now under construction at Barrow. Something | 


like thirty-four ‘‘ Pluvoise’’ type are in hand. It is reported 


that the later ones will all have Diesel engines. 


Ir is now definitely known that Parsons’ turbines have 
been ordered for the big German cruiser F building at Ham- 
burg. According to the latest reports, the two first ‘‘ Ersatz 
Sachsens’’ will have reciprocating engines, and the others 
turbines. 


THE most forward ship of the class is probably the Ersatz 


Sachsen, which was commenced in December, 1906. Very | 


slow progress was made upon her, however, for some time, 
if, indeed, much more was done than the collection of 
material. No real information as to the present progress of 


these ships is forthcoming; they are probably less forward | 


than some of our contemporaries assert. On the other hand, 
the political necessities of those interested over here in keep- 
ing down British naval construction, and in justifying reduced 
naval expenditure, have led to many false statements as to the 
retardation of the German ships. 


Tue German squadron coming to Spithead with the Kaiser | 


will consist of the Scharnhorst, Koenigsberg, and the old 
torpedo boat Sleipner. 


THE percentage of completion of United States ships now 

building is approximately as follows :— 
Per cent. 

Mississippi -- 98 
Idaho mises tees 
New Hampshire .. 
South Carolina 
Michigan .. 
8. Dakota.. 
N. Carolina 
Montana .. 


~- 


Tue two German built 775-ton torpedo cruisers for the 


| Turkish navy are named Peik-i-Shevket and Berk-i-Salvet. 


They carry a 4in. gun fore and aft, six 6-pounders amidships, 
and have a speed of 23 knots. In appearance and general 
design they closely resemble our old torpedo gunboats of the 
‘* Seagull ’’ class, but are, of course, speedier. 


| 
THE old Russian battleships Tchesma and Ekaterina II. 


have, it is reported, been struck off the list. The latter was 


reconstructed a few years ago, but it was not found possible | 


to re-arm them. Their heavy guns are hopelessly obsolete, 
and one or both are rumoured to be leaky. 


THE French ‘‘ Magenta ”’ class are also reported as about to 
be scrappped. Like the ‘‘ Tchesmas,’’ they represent quite 
obsolete ideas in ship construction. 








COMMERCIAL MOTOR VEHICLE TRIALS. 


THE judges recommend that the following awards be 
made in connection with the recent trials carried out 
by the Royal Automobile Club :— 

Ciass A, 

No. 2. A box van, manufactured by Messrs De Dion Bouton 
(Paris), and entered by Messrs. De Dion Bouton (1907), Limited, 
and carrying 10 cwt.—silver medal. 

No. 6. Unie van, entered by Messrs. Mann and Overton, and 
carrying 10 cwt.—gold medal. 

Ciass B, 

Nos, 9 and 12, Two box vans, manufactured by the Albion Com- 

pany, and entered by the Lacre Motor Car Company, Limited, and 


| carrying one ton—gold medal. 


Crass C, 

No. 13. A van, manufactured and entered by Messrs. Halley’s 
Industrial Motors, Limited, and carrying 30 cwt.—silver medal, 
and prize given by Mr. Worby Beaumont for simplicity and free- 
dom from liability to disarrangement, &c. 

No. 19. A lorry with rim sides, manufactured and entered by 
Messrs. John I. Thornycroft aud Co., Limited, and carrying 
30 cwt.—gold medal. 

Crass D, 

No, 20. A platform lorry, manufactured and entered by Messrs. 

Halley’s Industrial Motors, Limited, and carrying two tons—gold 


medal. 
No. 24. A lorry, with canopy over driver, manufactured and 
entered by Messrs. Milnes-Daimler, Limited, and carrying two tons 


—gold medal, 


| No. 26. A covered van, with canopy over driver, manufactured 
| and entered by Messrs. Dennis Brothers, Limited, and carrying 
| two tons—silver medal. 

Cass E, 

| No. 30. A Hallford lorry, manufactured and entered by Messrs 
| J. and E. Hall, Limited, and carrying three tons—gold medal and 
| diploma, 

| No. 38. A lorry, with canvas tilt, manufactured by Messrs, 
| De Dion Bouton (Paris), and entered by Messrs, De Dion Bouton 
(1907), Limited, and carrying three tons—prize offered by Com- 
mercial Motor Users’ Association for cleanliness in connection with 
the dropping of oil. 

No. 40. A miller’s dray, manufactured and entered by Messrs. 
the Maudslay Motor Company (1907), Limited, and carrying three 
tons—gold medal. 

No. 43. A lorry, with detachable sides and tailboard, manufac- 
tured and entered by Messrs. Commercial Cars, Limited, and 
| carrying three tons—silver medal. 

No, 45. A lorry, with rim sides, manufactured and entered by 
Messrs, John |. Thornycroft and Co., Limited, and carrying three 
tons—silver medal. 

Crass F, 

No. 50, A flat platform lorry, manufactured and entered by 
Messrs. Savage Brothers, Limited, and carrying five tons—gold 
medal. 

No. 53. A lorry, with flat wooden body, manufactured and 
entered by Messrs. The Yorkshire Patent Steam Wagon Company, 
and carrying five tons—gold medal. 

Crass H, 

No. 58. A steam tractor, manufactured and entered by Messrs, 

C. Burrell and Sons, Limited, and hauling six tons gross—gold 
medal. 

| No, 59. A Wellington compound stea:n tractor, manufactured 
and entered by Messrs. Wm. Foster and Uo., Limited, and hauling 

| six tons gross—silver medal. 


The judges further recommend that a silver medal be 
| awarded to F. Mills, the driver of E 35, for resource- 
fulness in bringing his vehicle into Leeds under difficult 
| circumstances; and that a silver medal be awarded to 
Charles Downs, driver of H 60, for bringing his vehicle 
| into Bristol after a serious accident. 
| ARMY COUNCIL DIPLOMAS, 

The Army Council has decided to grant two diplomas 
as follows :— 

Crass C, No, 19 -—A lorry built by Messrs. J. I. Thornycroft and 
Co., Limited, capable of carrying 30cwt., on account of the successful 
use of petroleum fuel ina four-cylinder internal combustion engine, 
as it is considered that an engine of this description is most suit- 
able for army use. 

Cuass E, No. 40.—A lorry built by the Maudslay Motor Compauy, 
Limited, capable of carrying three tons, on account of the accessi- 
bility of the working parts of the engine, which is a very valuable 
feature from a military point of view. 


There are other awards to drivers for punctuality. The 
report of the judges is in course of preparation, but will 
not be ready for publication for two or three weeks. 


NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer Rear-Admiral H. J. Oram, C.B., has been appointed 
Engineer-in-Chief of the Fleet, with the rank of Engineer Vice- 
Admiral, in succession to Engineer Vice-Admiral Sir A. Joh” 
Durston. 

Engineer Captains.—R. B. Priston, to the Niobe, additional, 
for service on staff of Rear-Admiral of Home Fleet, Devonport ; 
W. H. Riley has been promoted to the rank of Engineer Rear- 
Admiral, with seniority of August 28th, and reappointed to the 
President, additional, on promotion for service in connection with 
oil fuel experiments. 

Engineer Commanders —A. E. Collings, to the Devonshire, on 
recommissioning ; and W. Brown, to the Niobe, on recommis- 
sioning. 

Engineer Lieutenants.—J. W. Steil, tothe Pathfinder; W. Begg 
and H. E. Hoare, tothe Devonshire, on recommissioning ; H. Clift 
and F, E. Bridgwater, to the Niobe, on recommissioning, and 
B. D. MacQueen, to the Niobe, additional, for service on staff of 
Rear-Admiral of Home Fleet, Devonport, on recommissioning ; 
H. E. Hooppell, J. W. Forbes, S. G. Roch, and H. L. Hammond, 
| to the Victory, additional, for oil fuel course; P. F. Griffiths, to 
| the Espiegle, additional, for the Chelmer; EK. E. Pethick, to the 

Leander, additicnal, for the Gipsy ; F. J. Charlton, to the Victory, 

additional, for the Amazon. : 
Enzineer Sub-Lieutenants.—F. H, Pratt and L. D, Sweetlove 
| (lent), to the Devonshire, on recommissioning. 
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THE INSTITUTION OF CIVIL ENGINEERS. 


On Tuesday evening last, Sir William Matthews, 
K.C.M.G., delivered his presidential address before the 
Institution of Civil Engineers. Sir William commenced 
his address by a reference to the loss sustained by the 
Institution by the death of Sir Benjamin Baker. He also 
referred with regret to the illness of Mr. Galbraith, which 
had prevented him from taking the presidential chair this 


year. , 
. Sir William then went on to refer to the present posi- 
tion of the Institution, after which he began his address 
proper. He said :-— 

Many previous occupants of this chair have made the subject of 
their presidential addresses to refer more particularly to those 
branches of engineering work with which they have been most 
closely associated. Brilliant exceptions to this procedure may be 
quoted in the addresses of my two immediate predecessors—Sir 
Alexander Binnie and Sir Alexander Kennedy. In my case, how- 
ever, | have had to fall back, mainly, on the more restricted purview 
of engineering, which has grown out of the practice of that branch 
of the profession with which the work of my life has been princi- 
pally connected. I therefore propose in the following remarks to 
refer especially to ‘some branches of engineering work which are 
associated with over-sea traffic.” I allude to ‘some branches,” 
inasmuch as it would not be possible in the time allotted to the 
delivery of this address to do more than refer to a few sections of 
engineering which bear on this subject, and only then to touch 
upon them in general terms. 


He then went on to discuss the development in the 
dimensions and tonnage of steamships, comparing the 
largest steamer afloat in 1828—when the Charter of the 
Institution was granted—which was 160ft. long and of 
about 500 tons burden, with the Lusitania and Maure- 
tania. 

There had, he said, been rumours of vessels being projected 
equal in size, or even larger, than the Cunarders, but until some- 
thing authoritative was communicated regarding these, it was, 
perhaps, idle to speculate on the subject. ‘I'here seemed, however, 
to be a general impression that the uext advance would be in the 
development of the intermediate type, of which the Adriatic of the 
White Star Line is the most notable example yet on service, 
Hitherto expansion in ocean liners has proceeded chiefly in the 
direction of length, although of late years addition to beam has 
also been marked, Increase in length in disproportion to draught 
and depth is a costly change, since the principal stresses in ships’ 
structures arise from longitudinal bending moments. Increase in 
speed, no doubt, has had much to do with increase in length. 
After making due allowance for these considerations, however, it 
appears to be true that naval architects have been compelled to 
adopt lengths which they would willingly have curtailed, because 
of the restriction in available draught of water, and in many cases 
of limitation in breadth, to suit existing waterways and dock 
entrances. Increase in beam has been very marked in recent 
types, both in ocean-going passenger steamers and in vessels of 
the “intermediate” class. Increase in depth, as well as enlarge- 
ment of superstructures, which are not expected to contribute 
greatly, if at all, to the structural strength, have also been 
common. 





Sir William then remarked that the most notable 
feature in the propulsion of recent ships is the rapid 
extension of the use of the steam turbine, and went on 
to say :— 

In the middle of the present year there were in service sixty-one 
steamers fitted with Parsons’ turbines and sixty-five vessels under 
construction to be furnished with them. The total horse-power of 
these ships approached 1,400,000. Of this, about 42 percent. was in 
merchant vessels and yacnts and 58 per cent. in warships, In the new 
ships of the Royal Navy reciprocating engines have given place to 
turbines, It is universally agreed that in swift vessels of moderate 
size results are obtainable with turbines which cannot be reached 
with reciprocating engines. It also appears to be true that in 
vessels of larger dimensions and exceptional speed, such as the new 
Cunarders, Lusitania and Mauretania, the use of turbines is an 
undoubted advantage. 

Hitherto the turbine eee has not been applied successfully to 
merchant vessels of moderate speed, but Mr. Parsons has for some 
years been at work on the problem, and has expressed his conviction 
that by the association of turbines with reciprocating engines more 
economical propulsion will be possible than by any other arrange- 
ment yet devised. It bas been recently announced that Messrs. 
Harland and Wolff are building for the Dominion Line a large 
steamer of the intermediate type, to trade between Liverpool and 
Canada, which will be propeiled by a combination of turbine 
machinery and reciprocating engines. Itis expected that this com- 
bination will possess many advantages, the principal gain being 
— from the greater expansion of steam in a low-pressure 
turbine, 

It is a matter for sincere congratulation that the practical 
revolution of steamship machinery brought about by the iutroduc- 
tion of the turbine is due to the genius of an English engineer. 

Turning then to oil fuel and internal combustion engines, the 
President said that recent progress in the employment of liquid fuel 
would be best. understood by considering the subject under two 
separate sections, namely :—(a) ‘he use of such fuel for the pur- 
pose of raising steam to be utilised in. the production of power ; 
und (/) the direct application of the fuel, either in a liquid or gaseous 
form, to the creation of power, without the intermediary of 
steam. 

As regards the first-named section, the advance made in practical 
application to ship propulsion during the last decade has been very 
great, and economy as low as 0-9 lb. of fuel per indicated horse- 
power per hour has been regularly realised in some mercantile 
vessels by the system of spraying the liquid for combustion by 
means of hot air, Steamers of 14,000 tons displacement have 
regularly and successfully made voyages the whole distance frown 
Singapore to the United Kingdom around the Cape of Good Hope, 
and vessels of even greater displacement have made equally success- 
ful voyages from New York to San Francisco around Cape Horn 
under the system of high and low-pressure hot air. These long 
voyages show the practical solution of the problem of the use of 
liquid fuel for steam propulsion. Most of the vessels now being 
built for the British Navy are constructed, as regards the double 
bottom and other suitable spaces, upon an oil-tight system, so that 
Such spaces may be made available for stowing liquid fuel when 
the system has become more fully developed. In large warships 
oil fuel is used as an auxiliary to coal. In torpedo boats and 
destroyers oil fuel alone is used. The question of available 
Py ang of oil is one of primary importance to its extended use 
4S Tuel, 

With respect to the second section, it is not to be supposed that 
either the Admiralty or the authorities in the mercantile marine 
are assuming that the use of. liquid fuel is to be confined to steam 
evaporation. Serious experiments are being made in the applica- 
tion of internal-combustion engines to marine propulsion, but 
hitherto the problem has not been fully solved as regards the 
development of large power. The internal-combustion engine in 
use In motor boats has now become familiar, and such vessels are 
capable not only of extremely high speed, but also of long and 
Sustained endurance, 

The development of shipping as affecting harbour and dock 
accommodation next claimed attention. With regard to the 


pating the advent of these large ships of to-day, it is doubtful 
whether even shipbuilders themselves realised, until comparatively 
recent times, the extent to which growth in ships is destined to 
develop. The day has evidently now arrived when larger ships 
will be generally built, and the works and waterways in the ports 
frequented by such ships will have to be reconstructed and 
extended accordingly. Unless harbour and dock authorities are 
actively alive to this fact, it may be taken for granted that the 
ports over which they hold jurisdiction will fall back in importance 
and give place to more enterprising rivals, 


In support of the need for increased accommodation, 
Sir William said that it should be mentioned that many 
ships, in consequence of restricted depth, could not be 
laden to their maximum draughts, even when cargo was 
available. But, as pointed out by Dr. Elgar, the carrying 
out of deepening works would probably necessitate an 
increase of rates, and it was not clear why ships that do not 
require the further accommodation should bear a part of 
the expense in the shape of additional dues. The matter 
of deepening harbours and docks was, therefore, very 
complicated. Speaking then of dock and waterway 
accommodation at homc, the President said :— 


The Thames and its dock entrances, viewed by the light of 
modern experience, are no doubt unsatisfactory. ‘The limitation 
of draught of ships at low water of spring tudes may now be 
taken at 24ft., but as the rise of such tides 1s, say, 2Jft., there is 
plenty of water at high tide even at neaps. What is, however, 
required in the Thames is a greater depth in the low-water 
channel, in order to render the navigation independent, or nearly 
so, of the rise of tide, and of the consequent restricted perioas 
for traversing the course of the river and for docking, to say 
nothing of fogs. If the channel could be deepened to give, say, 
30ft. at low water, much good would be done, especially if asso- 
ciated with deep water lock entrances of adequate dimensions ; 
which improvements should enable the Thames to hold its own for 
a further, and, it is hoped, a prolonged period, against home and 
foreign rivals. 


Mention was then made of the growth of the trade of 
Liverpool, and it was shown that :— 


To keep pace with this growth of trade, the Mersey Docks and 
Harbour Board had, within the last sixteen years ot the period 
named, spent upwards of £8,000,000 in building new and recon- 
structing old docks, with the result that the docks to-day can 
accommodate the largest vessels afloat. It is difficult to realise 
that docks which were only adapted for vessels drawing 20ft. of 
water are now fully available for steamers drawing 3U0ft. The 
Mersey authorities have also provided graving docks of correspond- 
ing size, and in particular one having a length of 925ft. and an 
entrance of 94ft. in width, which is amply sutticient for the accom- 
modation of the new Cunarders, and has been, in fact, already used 
by them. At present vessels with a draught of 25ft. 6ia. navigate 
the Manchester Canal regularly, and have a clearance of ldin. 
under the keel. When the deepening operations now in progress 
have been completed, this canal should be capable of accommodat- 
ing ships drawing from 27ft. to 27ft. 6in. Tne expenditure up to 
date on this great work, including its accessories, has been about 
£10,500,000. 

Southampton, Newport (Mon.), the Tyne, and the 
Clyde were then referred to, and then Sir William turned 
to the Suez Canal. 


It is worth recording, he said, that the original Commission of 
1855-56, when considering the proposals for a canal, contemplated 
asa minimum width 144tt. at bottom and 262ft. at top—on the 
section between the Bitter Lakes and the Mediterranean—and 
that the depth of water should be 8 m. (26}ft.). This depth was 
adopted, but the width at bottom was reduced to only 72ft. 


Later on, as a result of the findings of a Special Com- 
mission :— 

There was a proposal to increase the depth from 8 m., (26}ft.) to 
9 m. (294ft.), and the width at bottom to Z13ft. in straight reaches 
and 2d2tc. at the sharpest curves, between Port Said and the Bitter 
Lakes, and thence to Suez 246ft. in straight reaches and 262fc. at 
the curves. The British representatives contended in favour of a 
depth of 9-5 m, (31ft.) from end to end of the canal, but their 
proposals were not adopted. Financial considerations weighed 
with the Board, which induced them to decide to first deepen the 
canal to 84 m., which was accomplished in 1898, and then to 
proceed witn making it 9 m., which was completed in 1902. Work 
is now in progress to ensure a depth from end to end of 104 m. 
(34ft. 5in.), and at the same time the widths are to be made 10U m. 
(328ft), and the radii of curves are to be increased to a minimum 
of 2500 m, to the north of the Bitter Lakes and 3000 m. to the 
south of them. 
The Panama Canal was then discussed at some length, and it 
was shown that in the month of August of this year the United 
States Government had 11,733 white men and 28,/10 coloured men 
at work on the canal route and on the Panama Canal Railroad— 
which is the property of the Government—or a total number of 
40,443 men. as well as the greatest equipment of plant ever 
collected on one undertaking, and of which a large part has been 
recently constructed for the canal works, The depth proposed for 
the canal is 40ft., which is a generous provision, to which no ex- 
ception can be taken on the ground of insufficiency. 


A good deal was then said regarding some foreign 
harbours, including those of Hamburg, Autwerp, Mar- 
seilles, Amsterdam, Colombo, Penang, Singapore, Hong- 
Kong, Capetown, Port Elizabeth, East London, Durban, 
but space will not permit of our doing more than make 
mention of the fact. Various engineering works in 
West Africa, including harbour works in progress or 
contemplation, were then alluded to. 

Sir William then drew attention to some points in con- 
nection with the design and construction of harbours :— 


Before a design for a harbour or dock can be efficiently prepared, 
it is absolutely necessary, he said, that there should be a thorough 
investigation of the physical conditions of the site. ‘Uhis examina- 
tion should have special reference to exposure, the set and 
velocities of the currents, the possibility of shoaling consequent 
upon the proximity of sand or shingle accumulations, the nature 
and depth of the shelter required and its extent ; the character of 
the strata to be dealt with, and of the materials and local labour 
available, and many other points, each of which demands careful 
and minute investigation. Considerable variation in the height of 
waves, the forces which they exert, and the depth to which their 
action extends is, of course, naturally to be met with in the 
practice of a harbour engineer. The aepth to which wave action 
extends is much greater than was formerly believed to be the case. 
At Peterhead breakwater, for instance, on the occurrence of a 
severe storm in 1898, blocks weighing upwards of 41 tons were 
displaced at a level ot nearly 37ft. below low water of spring tides, 
the rise of such tides being ]]ft. A section of the breakwater, 
weighing 3300 tons, was also slewed bodily 2in., without the block- 
work being dislocated. Calculations showed that to effect such 
movement a wave force of fully 2 tons per square foot must have 
been exerted simultaneously over the area in question. 


Other instances of the extraordinary depths to which 
the affect of wave action is felt were also given, and it 
was shown that the action undoubtedly went in cases to 








(Although the movements in these last-named great depths are 
associated with exposed positions and refer to comparatively small 
material, they indicate that in some cases disturbances of the sea- 
bed occur considerably below the level at which artificial shelter- 
ing works would be founded, which, unless satisfactorily provided 
for, might give rise to subsequent shoaling within the enclosed 
areas, especially where such disturbances act in connection with 
currents of appreciable velocities, 


Reference was then made to the introduction of Port- 
land cement and to its uses in harbour construction :— 


In 1824 a patent was granted to John Aspdin, a bricklayer of 
Leeds, for his invention of ‘‘an improvement in the means of pro- 
ducing an artificial stone.” Aspdin gave the name of Portland 
cement to the materia] made under his specification, because of its 
supposed resemblance, when set, to the well-known building stone 
quarried at Portland on the Dorsetshire coast. Aspdin may there- 
fore be regarded as the inventor of Portland cement. 

As early as 1828 Brunel obtained cement from Aspdin’s works at 
Wakefield, to be used in the construction of the Thames Tunnel, 
the material at that time costing from 203. to 22:. per cask, in 
addition to the carriage to London, or about five times the price 
of the much improved cement available to-day. As an indication 
of the extensive growth in the use of this excellent and highly 
important material, it is believed that the world’s production of 
Portland cement, which during the year 1886 was 2 500,000 tons, 
has now risen to 15,000,000 tons p2r annum. 


When discussing the question of the employment of 
cement concrete in blocks or in mass for sea works in the 
tideway, Sir William said that experience was generally 
in favour of the former. 


Sound work has been unquestionably produced by the use of 
mass coucrete, but it is believed that tailures have beea more 
numerous in consequence of the adoption of the material in this 
form than by the use of concrete in blocks. 

Caisson disease was then alluded to, and the President said that 
by adopting stage decompression, accompanied by a very slow 
rising of the diver to the surface, some hitherto unworkable depths 
have been recently reached, the divers remaining in these depths 
for thirty minutes at a time, the complete ascent being ultimately 
made without any observed damage to the men employed. He 
understood that on more than one occasion a depth of 210ft. had 
been attained. 


Naturally enough reinforced concrete could not pass 
without mention. This method of construction does not 
appear, according to Sir William, to have been employed 
hitherto in breakwater construction. He remarked 
however, that 


Where natural conditions are suitable, it may be possible to 
provide shells or pontoons of this material, to be constructed, say, 
on the shore, launched, and towed into position to form sections 
of a breakwater or quay wall, to be subsequently filled with con- 
crete. A work embodying this principle had, he believed, been 
carried out with satisfactory results at Heyst, in Belgium, in con- 
nection with the canal leading to Bruges, but in that ease the 
pontoon blocks were constructed of ordinary concrete, and their 
walls were therefore of much greater thickness than would be 
necessary were reinforced concrete adopted. 


The address concluded with references to floating 
docks, lighthouses and signalling. dock and wharf equip- 
ment, submarine cables, and wireless telegraphy, and 
with a summary wherein the directions in which we are 
to look for future development were discussed. 


There are many other points in connection with colonial and 
tropical ports, concluded Sir William, on which I have not 
touched, such as the necessity for an adequate supply of pure 
water and the adoption of satisfactory sanitary arrangements, and, 
again, the extension of railways, which sometimes precedes, but is 
invariably associated with, harbour and dock developments. 
Sufficient has been said, however, to indicate to the young engi- 
neer that there is still a vast amount of professional work to be 
done, particularly in our empire beyond the seas and in unde- 
veloped foreign countries, 





THE Council of the Institution of Civil Eagineers have made the 
following awards for the year 1906-1907 :—The Howard Quin- 
quennial Prize to Mr. T. E. Vickers, C.B., in recognition ot the 
part he has taken during his career in developing and improving 
the production of steel for important engineering purposes. 
Telford Gold Medals to Messrs. Dugald Clerk, London; and 
E. J. Way, Johannesburg. Watt Gold Medals to Messrs. J. T. 
Milton, London; A. W. Brightmore, D.Sc., Egham; and C, W. 
Lloyd-Jones, Secunderabad. George Stephenson Gold Medals to 
Messrs. G. A. Hobson, London; and W. C. Copperthwaite, 
London. Telford Premiums to Messrs. C. F. Jenkin, B.A., 
London; W. A. P. Tait, B.Sc., Edinburgh ; A. P. Trotter, B.A., 
London ; M. Kellow, Penrhyndeudraeth ; H. J. S. Heather, B.A., 
Johannesburg ; A. M. Robeson, Johannesburg ; and J. W. Kitchin, 
Bristol. A Crampton Prize to Mr. R. F. Thorp, London. Manby 
Prizes to Messrs. S. A. Frech, London; and G. D. McGlashan, 
Blyth. The Miller Scholarship and the ‘‘ James Forrest” Medal 
to Mr. A. C. Anderson, Wolverhampton. Miller Prizes to Messrs. 
R. A. Whitson, Basutoland; C. A. Ablett, B.Sc., Addiscombe ; 
E. H. Heathcote, M.A., Henbury, near Macclestield ; G. B. G. 
Hull, Stockport; H. Stringer, Stoke-on-Trent ; G. F. Walton, 
Edenfield, near Manchester ; and A. ‘IT. Weston, M.Sc., Woolwich. 
Bayliss Prizes, awarded on the results of the October and February 
examinations, 1906-1907, respectively to Messrs. F. C. R. H. Boya, 
Luxor, Upper Egypt ; and D. J. Morris, Swansea. 








FRANCO-BRITISH EXHIBITION. 


Tue Metallurgy of Iron and Steel Committee of the 
Franco-British Exhibition have sent the following cir- 
cular letter to firms engaged in the iron and steel in- 
dustries :— 





Oztober 28th, 1907. 
Dear Sir,—The Committee of the Iron and Steel Section of the 
Franco-British Exhibition are particularly anxious that an adequate 
representation of the British iron and steel industries shali be 
secured, and trust that the firm with which you are connected may 
see its way to exhibit. 
The Exnuibition promises to be the most important that has been 
held in this country for half a century. The French Government 
and people are entering energetically into the scheme, and it 
would be lamentable if the British representation were not as com-" 
plete as the French. 
Should you be interested in the matter we should have much 
pleasure in forwarding you further details. 
Yours faithfully, 
HvucGuH BELL, Chairman. 
BENNETT H. Brovucu, Hon, Secretary. 
56, Victoria-street, S.W. 








A REPORT from Johannesburg states that it is under- 
stood that the Government have decided to buy the Fourteen 
Streams-Klerks dorp Railway, which was. built by the De Beers 








alleged want of foresight on the part of port authorities in antici- 


depths of from 120ft. to 180ft, 


Company. 
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THE RAILWAY AGREEMENT. 


Ar eleven o'clock on Wednesday night it was announced 
at the Board of Trade that an agreement between the 
Committees representing the Railway Companies and 
their servants had been reached, both parties having 
signed the following memorandum :— 

‘The undersigned duly authorised representatives of the Railway 
Companies named below declare that they are prepared on their 
behalf to adopt a system of Conciliation and Arbitration for the 
settlement of questions relating to the rates of wages and hours of 
labour of various classes of their employés, on the general lines of 
the Scheme appended to this agreement. 

They will also use their good offices to induce the other Railway 
Companies to adhere to this agreement. Such adherence may be 
notified at any time within the next three months. 

(Signed) 
STALBRIDGE, 
ALLERTON. 
ERNEST PaAGET. 
C. Bink RENSHAW. 
ALEX. HENDERSON. 
CLaup J. HAMILTON. 
W. Guy Granet, Secretary of 
Committee. 
(Countersigned) 

D. LioypD GEORGE. 

Hupson E KEeaRLEY. 

H. LLEWELLYN SMITH. 

G. R. ASKWITH. 

RatLway CoMPANIES ON WHOSE BEHALF THE 
ACCEPTED :— 

Caledonian Railway Company. 

Great Central Railway Company. 

Great Eastern Railway Company. 

Great Northern Railway Company. 

Great Western Railway Company. 

Lancashire and Yorkshire Railway Company. 

London and North-Western Railway Company. 

London and South-Western Railway Company. 

London, Brighton, and South Coast Railway Company. 

Midland Railway Company. 

South-Eastern and Chatham Railway Companies Managing 
Committee. 


AGREEMENT IS 


The undersigned duly authorised representatives of the Amal- 
gamated Society of Railway Servants accept on behalf of its 
members the terms of the agreement with regard to Conciliation 
and Arbitration signed this day at the Board of Trade by the 
representatives of the Railway Companies. 

(Signed) 
J. R. BE, President. 
T. OWEN. 
A. HARBER. 
C. W. BEARDSLEY. 
NATHAN RIMMER. 
THos. MURPHY. 
RicHARD BELL, General Secretary. 
(Countersigned) 

D, LLOYD-GEORGE. 

Hvupson E. KEARLEY. 

H, LLEWELLYN SMITH. 

G. R. ASKWITH. 


OUTLINE OF SCHEME FOR CONCILIATION AND 
ARBITRATION, 
GENERAL PRINCIPLES. 

(a) Boards to be formed for each Railway Company which 
adheres to the Scheme to deal with questions referred to them 
either by the Company or its employés relating to the rates of 
wages and hours of labour of any class of emp’oyés to which the 
Scheme applies which cannot be mutually settled through the usual 
channels. 

(4) The various grades of the employés of the Company who are 
covered by the Scheme, to be grouped for this purpose in a suit- 
able number of Sections, and the area served by the Company to 
be divided if necessary for purposes of election into a number of 
suitable districts. 

‘c) The employés belonging to each Section so grouped to 
choose from among themselves one or more representatives for 
each district, these representatives to form the employés’ side of a 
Sectional Board to meet representatives of the Company to deal 
with rates of wages and hours of labour exclusively affecting grades 
of employés within that Section. 

(d) The first election of representatives to be conducted in a 
manner set out in the Rules of Procedure. Subsequent elections 
to be regulated by the Boards themselves. 

(ec) Where a Sectional Board fails to arrive at a settlement, the 
question to be referred on the motion of either side to the Central 
Conciliation Board, consisting of representatives of the Company 
and one or more representatives chosen from the employés’ side of 
each Sectional Board. 

(f) In the event of the Conciliation Boards being unable to 
arrive at an agreement, or the Board of Directors or the men 
failing to carry out the recommendations, the subject of difference 
to be referred to arbitration. The reference shall be to a single 
arbitrator appointed by agreement between the two sides of the 
Board, orin default of agreement to be appointed by the Speaker 
of the House of Commons and the Master of the Rolls, or in the 
unavoidable absence or inability of one of them to act then by 
the remaining one. The decision of the Arbitrator shall be 
binding on all parties. 

DURATION OF SCHEME, 

The present scheme to be in force until twelve months after 
notice has been given by one side to the other to terminate it, 
No such notice to be given within six years of the present date, 

INTERPRETATION. 

If any question should arise as to the interpretation of this 
Scheme, it shall be decided by the Board of Trade, or, at the 
request of either party, by the Master of the Rolls. 


OUTLINE OF SUGGESTED CONSTITUTION AND PROCE- 
DURE OF CONCILIATION BOARDS. 

N.B.—The following outline is intended as a general ‘‘ model,” 
to be amended in detail to suit the circumstances of particular 
Companies. 

CONSTITUTION OF BOARDS OF CONCILIATION. 

Boards to be constituted in the first place for the more important 
Sections (the list to be subject to modification to suit particular 
Railways) : — 

The foliowing are suggested merely us examples :— 

RalLway A. 

(1) Locomotive Drivers, Firemen, and Cleaners, 

(2) Signalmen, Pointsmen, &c. 

(3) Permanent Way men, Platelayers, &c, 

(4) Traffic Department men other than signalmen. 

RAILWAY B, 

(1) Locomotive Drivers, Firemen, and Cleaners, 

(2) Signalmen and Pointsmen, 

(3) Goods Guards and Shunters. 

(4) Passenger Department Guards, Ticket Examiners, Shu nters, 
and Porters. , 





(5) Talegraph and Permanent Way. 

(6) Goods Checkers, Porters, Carmen, Vanmen, Stablemen, and 
Labourers. 

Note.—Variations may be made in tke above classification, care 
being taken to provide, so far as possible, for the inclusion of 
other grades of wage earning employés engaged in the manipula- 
tion of traffic on one or other of the rds. 

If the employés belonging to any Section not included at the 
outset should desire hereafter to participate in the Scheme, they 
may make application to the Central Board, which, if it thinks it 
desirable, may either admit them to an existing Sectional Board 
or arrange for the constitution of a new Board. 

The electoral districts to be based so far as practicable on 
districts already in existence for the purpose of the Railway Com- 
pany—e.g., District Superintendents’ or District Goods Managers’ 
districts— which may, if necessary. be grouped for the purpose. 

[Note.—It seems desirable that the districts should be as few as 
possible—preferably not more than fou, and in no case exceeding 
six—in order to admit of to operative representatives instead of 
only ore being elected for each district on each Board. This will 
give opportunity for variety of representation—.y , for a fireman 
as well as an engine-driver to be elected on Board I., without 
unduly increasing the number of members of the Boards. | 

The term of office of a Conciliation Board to be three years, 
Casual vacancies through death, resignation, or loss of qualification 
to be filled by co-optation by the remaining members on the same 
side of the Board. 


ELECTION OF CONCILIATION BOARDS. 

The following rules to apply to the first election. Subsequent 
elections to be regulated by the Conciliation Boards themselves. 

(1) Nomination papers proposing candidates for the various 
Boards signed by not less than 20 adu/t employés belonging to the 
same section and district to be sent to the Board of Trade on or 
before a date to be arranged. 

(2) The Board after satisfying themselves that the nominations 
are in order to prepare voting papers and arrange for them to be 
circulated to the adult employés on a given pay day. 

(3) The Board of Trade to receive and count the voting papers 
of the men, and also to receive from the Company a list of its pro- 
posed representatives on the various Boards.* The result to be 
published with as little delay as possible. 

Note.—For the purpose of these Rules ‘‘ adult” means a person 
aged 20 and upwards, 

[*Note.—It is desirable that at least one of the Company’s repre- 
sentatives on each Board should be a Director. | : 
PROCEDURE. 

Each side of a Conciliation Board to select its own Chairman. 

Every Board to meet for business as required at the request of 
either side. A fortnight’s notice to be given of all meetings. No 
meeting shall be called in August or September. 

Meetings to be convened by the Secretary, who shall be appointed 
by agreement between the two sides of the Board. Failing agree- 
ment each side to appoint a Secretary from among the employés 
of the Company. The Agenda to be circulated with the notices, 
and no question not on the Agenda be brought up except with the 
consent of beth sides. 

Each side of a Board to vote separately, and all decisions to be 
arrived at by agreement between the two sides. 

Move or DEALING WITH APPLICATIONS. 

Before a Conciliation Board can entertain any proposal fora 
change in the rates of wages or hours of labour of any class of 
employés, an application for such change must previously have 
been made in the usual course through the Officers of the Depart- 
ment concerned. 

After any such application has been made by the employ és, they 
shall be informed, as svon as practicable, and in any case within 
two months, of the Company’s decision with regard to the request 
or of their desire to refer it to a Conciliation Board, In the event 
of the decision not being accepted or of no reply being received 
within the specified time, the men may require the matter to be 
referred to a Conciliation Board, which shali be at once convened 
to consider the matter so referred. 

Note.—For the purpose of this rule, the months of August and 
September shall not count. 

Any proposal agreed to by a Conciliation Board involving 
increased expenditure shall be placed before the Directors for 
their acceptance at their next ordinary Board meeting, or if that 
meeting takes place within a week of the proposal, then at the 
next meeting but one, and, failing this, shall be referred forthwith 
to arbitration. 

Any propozal agreed to by a Conciliation Board involving a 
reduction of rates of wages shall be communicated to the men, 
and if rejected by them within a month, shall be referred forth- 
with to arbitration. 

Subject to the above provisos the decision of a Conciliation 
Board to be final and binding on the parties, and no decision to 
be reopened within twelve months. 

Where a Sectional Board fails to arrive at a settlement, the 
question to be referred, onthe motion of either side, to the Central 
Conciliation Board. 

Should the Central Conciliation Board fail to agree the 
question to go forthwith to arbitration at the request of either 

arty. 
: Pewadioah before the Arbitrator shall be regulated by him, 
including the period during which the award shall be binding. 
EXPENSES. 

In the absence of an agreement to the contrary the expenses of 
arbitration proceedings and Conciliation Boards to be divided 
equally between the company and its employés. 

Note.—It is agreed that in order to keep procedure simple and 
inexpensive, counsel should not appear in these cases, 


On behalf of the members of the Associated Society of Locomo- 
tive Engineers and Firemen, we accept the arrangements entered 
into to-day at the Board of Trade. 

(Signed) ALBERT Fox, Secretary. 
J. M. Briss, E.C. Member. 
ARTHUR 8, TIPPETT. 


On behalf of the members of the General Railway Workers’ 
Union, I accept the arrangements agreed to-day at the Board of 
Trade, 


(Signed) Tuomas LowTH, General Secretary. 








CATALOGUES. 


Tue ConcornpiA ELectric Wire Company, 64, Salusbury-road, 
Kilburn, N.W.—A circular dealing with silk-covered copper and 
high-resistance wires, flexible arm electric desk lamps, magazine 
fuses, and a new tube and pipe bending machine. 

JOSEPH DIxON CRUCIBLE COMPANY, 26, Victoria-street, 8.W.— 
We have received a copy of this firm’s publication entitled 
‘‘ Graphite,” which contains some interesting articles on engineer- 
ing subjects. 

Binns BrotHeErs, Victoria Ironworks, Halifax.—An illustrated 
leaflet with prices of a powerful self-acting planing machine made 
in four sizes, to plane from 3ft. to 6ft., has been issued by this 
firm. A new feed motion with quick return is the novel feature 
of this tool. 

ROBERT BOYLE AND SON, 64, Holborn-viaduct, London, E.C.—A 
small booklet relating to the Boyle system of natural ventilation. 
In this system a self-acting ‘‘air pump ” ventilator removes the 
pressure of the external air from the top of the outlet shaft, and 
creates a powerful exhaust at the upper parts of the building. 





THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Continued Large Demand for Bar Iron. 

ONE of the most reassuring features in an otherwise 
somewhat irregular market is the sustained large demand that 
exists for bar iron, alike of best and medium qualities. The 
engineering trades must be flourishing, since the inquiry for 
material to be used in those industries is well maintained, and 
some consumers declare that they are unable to secure <ufij. 
ciently full and prompt deliveries. Marked bars are quoted £9 
with the Earl of Dudley’s ‘*L.W.R.O.” brand £9 12s. td., and 
the second grade bars of the “list” houses are quoted £8. The 
explanation of the unusual call for bar iron is that many engineer. 
ing firms have large foreign orders on hand, which necessitate 
more ample bar iron supplies than is customary. The trade in 
common bars is improving, these being quoted £7 5s. to £7 10s, 
North Staffordshire makers quote their ‘‘Crown” bars at £8, and 
are busy, although they complain of competition from Yorkshire 
and Lancashire. 


Constructional Steel. 


Engineers find it. rather easier this week to obtain up- 
plies of Midland structural steel upon what they regard as reason- 
able terms, the explanation being the reductions which have 
occurred in the North of England. Concessions by Midland stee| 
manufacturers are, however, by no means general, it being pointed 
out that the reduction in other districts is due mainly to the con- 
dition of the shipbuilding industry, The general quotations con- 
tinue :—Mild bars, £7 15+. to £8; girder plates, £8 to £8 5s,; 
boiler plates, £9 2s. bd. to £9 5s,; angles, £7 5s, to £7 103.; and 
joists, £6 15s. to £7. 


Pig Iron. 

Stocks of pig iron are low, and the current output of the 
blast furnaces is going into early consumption. The call for forge 
pig iron by the manufactured iron firms is well maintained. Staf- 
fordshire common forge is still quoted 57s.; part-mine, 59s. to ti(s,; 
best all-mine, 87s. 6d. to 92s. 6d.; and cold blast, 115s. Tbe Mid- 
land blast furnaces are busy, with Northampton sorts still quoted 
57s, to 58s., and Derbyshire 58s, 6d. to 59s. 6d. There is a good 
inquiry for North Staffordshire descriptions at 60s. to 6ls. The 
demand for foundry iron is improving, with a somewhat scarce 
supply. 


River Pollution in Staffordshire. 

In his annual report to the Staffordshire County Council 
Dr, G. Reid, the medical officer of health for that body, refers 
specially to river pollution and sewerage works. He reports that 
the improvement previously recorded in the condition of the river 
Tame, at the point where it re-entered the county from Warwick- 
shire, is maintained—a circumstance which is mainly attributable 
to continued progress on the part of the Birmingham Tame and 
Rea District Drainage Board in improving and extending the 
sewage disposal works of that authority. Year by year the wisdom 
of the policy adopted by this Board of extending the area of the 
biological filters becomes more and more evident. bis work has 
been in rapid progress throughout the year, and over 20 acres of 
such filters will soon be in actual operation. In view of this pro- 
gress, it is, Dr. Reid considers, all the more incumbent upon 
authorities in the county higher up the stream to proceed without 
delay with the improved sewage disposal schemes which most of 
them have in hand or under consideration.” The Sanitary Com- 
mittee of the County Council are fully alive to the position, and 
during the year strong pressure has been brought to bear upon the 
authorities in question, 


The Sewerage Outlook. 


In the further course of his report Dr. Reid refers to the 
new sewerage works at Bilston and the steps that are being taken 
at Walsall, and then alludes to the position at Tipton. This he 
characterises as ‘‘ another polluting district on the Upper Tame.” 
Although plans were at one meeting approved by the Tipton Dis- 
trict Council for submission to the Local Government Board, yet at 
a subsequent meeting of the Council this resolution was rescinded, 
and the position, as regards the remedying uf the pollution there- 
fore remains as before. It would seem, Dr. Reid adds, that pro- 
ceedings would have to be taken against this authority to compel 
them to construct efficient sewage disposal works. He goes on to 
make reference to the completion of the new sewerage works at 
Henley and Newcastle-under-Lyme, and to the work which is 
being carried out in Burslem, Tunstall, Fenton, and Longton. 
With regard to the pcllution of the river Trent, Dr. Reid explains 
that on the initiative of the Staffordshire County Council, an in- 
fluential joint committee, representative of county councils and 
the councils of county boroughs in the Trent watershed, was 
formed two years ago to watch the progress of events, and to take 
such steps as might be deemed necessary in the interests of those 
authorities. Several meetings of the joint committee were held, 
and a general policy was arrived at. Should occasion arise, steps 
will be taken to bring the views of the joint committee before the 
notice of those who may be responsibie for the framing of any 
legislative measure dealing with the question. 


The Coventry-Whitacre Railway. 

The Coventry City Council have adopted a favourable 
report from its Traffic Committee with reference to the proposed 
railway from Coventry to Whitacre Junction, where it would join 
the Midland Railway. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, 
Pig Iron again Lower. 

THE prospects of pig iron grow more gloomy as the year 
advances to its close. The attendance on the Iron ’Change on 
Tuesday, although good, was scarcely up to the average, and the 
less said about the turnover in pig iron the better. Makers were 
quoting lower prices all round, even for prompt delivery. The 
course of the warrant market has been generally downward in 
character for some time, and this has influenced makers’ iron toa 
great extent. In fact, the drop in Middlesbrough has been some- 
what sharp, about 2s. 6d. to 3s. per ton. Other English makes 
have varied from 6d. to 2s. per ton, and Scotch 1s. to ls. 6d. 
Glengarnock, however, is practically unobtainable at first hand. 
Forge iron is about 1s, 6d. per ton lower, but in other respects 
there is not much to note in this department. 


Finished Iron. 
Bar makers are not inclined to quote lower rates, although 
it is generally admitted there is a weaker feeling. 


Steel. 

There is quite as dark an outlook in steel as in pig iro!, 
and this is illustrated by the fact that bars, tees, and angles have 
been reduced 10s. per ton officially. Indeed, a leading merchant 
informed us that for a firm order he could get much lower prices. 
Constructional steel is very dull. Billets are in buyers’ favour for 
both the English and foreign product, 
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Copper. 

There is a fairly steady feeling, and no change is to be 
noted in the manufactured article. 

Quotations. 

Lincolnshire No.. 3 foundry, 59s. (official price, 60s. 6d.) ; 
Staffordshire, 593. 6d.; Derbyshire, 603, 6d.; Middlesbrough, open 
brands, 59s. Seotch: Gartsherrie, 71s.; Glengarnock, nominal; 
Fglinton, 66s.; Dalmellington, 66s,, delivered Manchester. West 
Coast hematite, 71s. 3d.; Kast Coast ditto, 73s.; both f.o.t. 
Scotch, delivered Heysham: Gartsherrie, 68s. 9d.; Eglinton, 
64s, 3d.; Dalmellington, 63s, 9d. Delivered Preston: Gartsherrie, 
703. ; Hglinton, 65s. 6d.; Dalmellington, 65s. Finishediron: Bars, 
£8 ; hoops, £8 7s, 6d.; sheets, £8 15s, Steel: Bars, £7 15s.; hoops, 
£8 7s. 6d.; sheets, £8 15s ; boiler plates, £8 12s, 6d.; plates 
for tank, girder and bridge work, £7 5s.; English billets, 
£5 12s. 6d. to £5 15s.; foreign ditto, £5 2s. 6d. to £5 5s, 
Copper: sheets, £82; tough ingot, £71; best selected, £71 10s. 
er ton; copper tubes, 104d.; brass tubes, 8jd.; condenser, 
9}d.; rolled brass, 74d.; brass wire, 74d. to 7}d.; brass turning 
rods, 7d.; yellow metal, 7d. per lb. Sheet lead, £23 10s, per 
ton. Hnglish tin ingots, £148 per ton. 


The Laneashire Coal Trade. 

There was a quiet feeling on the Manchester Coal Ex- 
change on Tuesday. The shadow of the proposed railway strike 
has caused some anxiety as to stocks, but it is hoped that concilia- 
tion may effect some good. House coal is quiet, but demand for 
slack and bunkering coal continues good. Quotations were rather 
in buyers’ favour where wagons are wanted, but officially there 
was no change to report, 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

Very few orders have been booked during the week for 
hematite pig iron, and the market seeins to be going from bad to 
worse. ‘The trade has fallen off not only on home, but on foreign 
account, and there seems no prospect of improvement from any 
source whatever. And yet there are those who look upon the 
present transition in the market as the only way by which the 
market can again be built up on a basis likely to ensure something 
like permanent satisfaction, Buyers are chary of entering into 
large contracts with prices falling day by day, and makers are not 
particularly anxious to crowd themselves with orders until the 
relative value of raw material comes into something like harmony 
with the selling price of crude iron. This week makers have 
reduced their quotations for mixed B«ssemer numbers to 
74s. 6d. net, f.o.b., and warrant iron sellers are at 70s. 3d. 
net cash, 69s. 44d. a month, with buyers 1s. less. Stocks 
remain very low at 7992 tons, being a reduction on the week 
of 97 tons. Generally, when the market is on the down grade, 
stocks accumulate, but the opposite is the fact at the moment, and 
it is the intention of makers so to regulate their output as to 
prevent the accumulation of stocks which, when trade again im- 
proves, would act as an agent against producers and probably 
preventa natural advancein prices. There is less business being done 
in special hematites and in ferro-manganese and spiegeleisen. 
There is a cheaper range of prices in native iron ore, good average 
qualities selling at 5s, 6d. net at mines. Foreign ores have come 
in very largely of late, but these cargoes represent purchases made 
some time ago. Much of this raw material will be stocked. 


Steel. 

There is no improvement to note in the steel trade. The 
demand for rails and plates is very quiet, and the mills at Barrow 
are at a standstill, while in West Cumberland there is more 
activity, but it is only of a temporary character. It is expected, 
however, that the cheaper prices ruling, and those likely to be in 
force shortly, may induce new business alike in rails and ship- 
building material. In the meantime it is certain that the works 
will only be very partially employed. 


Shipbuilding and Engineering. 

Vickers, Sons and Maxim is one of the firms which is ten- 
dering for the new battleship of the ‘‘St. Vincent” class, and for 
the engines required for the two other battleships which are to be 
built at the Dockyards, Shipbuilders are very short of work, but 
engineers are busy, and are likely to remain so for some time. 


Shipping and Coal. 

Shipping at West Coast ports is quiet. Last week only 
2569 tons of iron and 1780 tons of steel were shipped, a total of 
4349 tons, compared with 13,763 tons in the corresponding week 
of last year, a decrease of 9414 tons. The total shipments to date 
have reached 735,635 tons, a decrease of 38,886 tons on the corre- 
sponding period of last year. ‘The demand for coal and coke has 
fallen off considerably, and lower prices are ruling. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Steam Coal. 

THE latest returns available from Hull and Grimsby show a 
falling off inthe export trade, The weight taken from Hull to distant 
markets for the week ending October 29th was 32,425 tons, as com- 
pared with 48,781 tons for the corresponding period of last year ; 
from Grimsby, for the week ending November Ist, 31.590 tons, 
against 34,670 tons for the similar week of 1906. The Baltic 
season is drawing near a close ; but there is a market at home 
for all the available output, for railway companies, steam fishing 
trawlers, and other purposes. The contracting railway companies 
are receiving maximum deliveries. A considerable quantity of 
steam coal is fetching 12s. 6d. to 13s. per ton in the open market, 
which is from 6d. to ls. per ton more than the rate recently fixed 
for railway requirements, Steam nuts are also firm, at from lls, 
to 11s. 6d. per ton at the pit. 


Household Fuel. 


: Though the mild weather has somewhat affected sales 
since last week, the demand is well maintained generally. Fairly 
good business is being done with London and the Kastern Counties, 
Values are not altered, Barnsley first qualities fetching from 13s. 
to 14s, per ton ; secondary grades from 12s. to 12s, 6d. per ton. 
The local thin seam collieries are reported to be very well engaged 
in house coal and engine fuel, 


Coke, Coking Fuel, &e. 

Best washed coke makes from 15s. to 15s. 6d. per ton ; 
unwashed, 14s, to 14s, 6d. per ton. A large portion of the output, 
which is mainly from the patent ovens, is forwarded to North 
Lincolnshire, Derbyshire, Northamptonshire, and other iron-smelt- 
ing districts. Slacks are steady at former quotations, superior 
steam-producing sorts ruling up to 7s. per ton. Lancashire and 
other textile localities continue to receive heavy consignments of 
slack and smudge for steam generating purposes. 


Hematite Iron. 


. Quotations are somewhat easier this week, West Coast 
being 86s, 6d. to 88s, 6d. per ton, and East Coast 82s. 6d. to 
84s. 6d. per ton, both delivered in Sheffield and Rotherham, and 
East Coast subject to 24 per cent. 


Lincolnshire and Derbyshire Irons. 


: Quotations for Lincolnshire irons remain at the lower rates 
siven last week, but we cannot find that additional business has 


been brought about by the reduction, Customers appear to prefer 
waiting, in the hope of the market being easier still. For delivery 
in Sheffield and Rotherham current quotations are as follows :— 
No, 3 foundry, 58s. 6d. per ton ; No. 4 foundry, 58s. 6d. per ton ; 
No. 4 forge, 58s, 6d. per ton; No. 5, mottled, white, and basic, 
60s, 6d. per ton. Derbyshire irons are quoted 1s. a ton less this 
week, No. 3 foundry being now 60s. per ton, and No. 4 forge 58s. 
per ton. ‘These quotations are for forward delivery. 


Railway Material, Steel, &c. 


The most satisfactory feature of the heavy trades at present 
is the continued steady demand for railway material, largely on 
foreignand colonial account. Further good work for distant markets, 
mainly for India, is looked for soon. In tires, axles, springs, 
buffers, and other specialities the makers are excellently employed, 
and the wagon builders are also busy in several directions, The 
lack of activity in the shipbuilding yards diminishes the work in 
some important departments of local establishments. For tool 
steels there is a satisfactory call from several markets, although the 
pressure in some quarters is not so severe as it was. The engineer- 
ing works are well engaged, the inquiry for general engineering 
material being fairly brisk. In some descriptions of engineers’ 
tools there is stated to be less activity, the decrease being, no 
doubt, in sympathy with the easing off in business in certain 
directions, 


The Lighter Trades. 

As usual at this season of the year, the cutlery, silver, and 
plated trades are experiencing accession of business, ‘The CUhrist- 
mas and New Year requirements are quite up to the average of 
former years. ‘here is the customary preference shown for 
attractive novelties for the season trade. The lighter steel depart- 
ments are satisfactorily employed, more especially in files, for 
which there is a heavy demand for continental and other 
markets. 


The Railway Companies and Coal Merchants. 

Up to July 1st it wus the custom of the railway companies 
to carry 204 cwt. of coal to the ton. Now they only carry 20 cwt., 
which the coal merchants contend is an increase of 24 per cent. on 
the coal rates. On the 2nd inst. a meeting of coal merchants, con- 
vened by the Sheffield and District Coal Merchants’ Association, 
was held to consider the attitude to be adopted respecting the 
deputation to the President of the Board of Trade on the subject. 
A subscription list was opened, and liberally supported, to enable 
the Assosiation to follow up the matter should the appeal to the 
Board of Trade prove fruitless. 


Tariff Points. 


At a meeting of the Council of the Sheffield Chamber of 
Commerce, on November 4th, a letter was read from Thomas Firth 
and Sons, Limited, stating that the Russian Government had con- 
sented to treat drawing knives as edge tools, and not as cutlery, 
for the purposes of the tariff. Messrs. Firtn thanked the Chamber 
of Commerce for the successful efforts which they had made in this 
matter. A letter was read from the Board of Trade asking for the 
observations of the Chamber on the new Australian tariff, and it 
was decided that the Tariff Committee should meet on an early 
date and formulate a report. From the Board of Trade the 
Chamber has received information that under the new New Zealand 
tariff cutlery comes under the head of ‘‘ manufactured or partly 
manufactured articles of metal, or manufactured or partly manu- 
factured articles of metal in combination with any other material 
whatsoever, not otherwise enumerated, at the rate of duty of 20 per 
cent. ad valorem on importation into New Zealand.” 


Antwerp Ivory Auctions. 

At Antwerp, last week, the catalogues contained 103 tons 
ivory, against 74 tons at the corresponding sales twelve months 
ago. On the first day there was a slow demand, and prices were 
lower, notably in large teeth, which declined £4 per cwt. Teeth 
from 40 lb. to 50 lb. average were £2 to £3 easier ; bangle teeth 
rather easier, while scrivelloes sold firmly. On the second day, 
however, prices quickly regained the loss, and closed well up to 
July rates. France and Germany competed strongly. America 
bought extensively in large and medium teeth. Sheffield did not 
buy to any great extent, but London trade purchased more freely. 
It is stated that the January sales in Antwerp are likely to be 
small, and that probably not more than 50 tons wil! be offered. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
The Trade Position and Prospects. 

SELDOM, if ever, has there been stich a sudden and rapid 
downward movement in trade as that of the last few weeks ; no 
one in the early part of September would have been believed if he 
had predieted that trade would be so slack and the tone of the 
market so pessimistic as it is at present. Such a quick change in 
the aspect of trade has probably never before been experienced by 
the commercial men of the present generation, and more espe- 
cially has this been in evidence during the last week. The iron 
market has, indeed, become quite disorganised, and no one dare 
buy for forward delivery, while they do not generally need to pur- 
chase for prompt. Most prices have been reduced. Rather 
substantially so during the last few days, and that has failed to 
tempt consumers to buy more freely; on the contrary, it has 
induced them rather to hold off more strongly, because 
they believe that the ‘‘slump” in prices will not terminate 
so soon, but that lower quotations will prevail. In pig 
iron ‘it could not be expected that business would increase, 
when every day for more than a week some reduction in 
quotations has been announced, and it has seemed that 
the longer they waited the cheaper would consumers obtain their 
iron. What has had a most detrimental influence on the iron 
trade, as on others, has been the condition of the financial markets 
and the rapid advance in our Bank rate. The high Bank rate has 
undoubtedly had a good deal to do with the qaick fall in the price 
of Cleveland warrants. The high price of money made it very 
expensive to carry warrants, and the weaker among those who held 
them hastened to dispose of them at whatever price they could 
get. This forcing the warrants on the market also forced prices 
down, and the longer the warrants were held the less the money 
obtainable for them. The result has been that in a week Cleveland 
warrants fell about 5s. per ton, and makers’ iron had to follow. 
The “slump ” has come at a period of the year which is not favour- 
able for an early recovery. 


Cleveland Pig Iron. 


Deliveries of Cleveland pig iron are almost as active as 
ever, and the production, though lately increased, is still short of 
the requirements, but this business is on account of old contracts, 
The distribution of fresh orders is almost at a standstill, and 
consumers are waiting till the market becomes more settled, and 
there is some chance of judging whether something like the bottom 
in prices has been reached. The prospects are anything but 
encouraging ; in fact, traders take a decidedly gloomy view of the 
early future. This is in striking contrast to the tone of the market 
in the summer, Last week 5is, 6d. per ton was being quoted, and 
in fact realised, for No. 3 Cleveland G.M.B. pig iron ; on Tuesday 
49s. 9d. was quoted, but not obtained, but on Wednesday there 
was a reaction, owing probably to the opinion that the drop had 
been going on too fast, and the o—— price was 50s, 3d., but it 
was a nominal figure, as, indeed, are all prices of pig iron this week 
for there has been no business done to fix them. This much can be 
said, however, the present prices are considerably below cost to the 





producer, and it will be necessary to get the rates for materials 





down, Coke especially is much too high, as it has been 
during most of the Jast six months, if we compare the quotations 
for it with those of Cleveland pig iron. No. 1 Cleveland pig iron 
is 63. above No. 3; No. 4 foundry, 6d. less; and No. 4 forge, 9d. 
less; and of the lower qualities there is very little on sale. 


Hematite Pig Iron. 

The downward movement in the price of East Coast 
hematite pig iron is very mach in evidence, and since the quota- 
tions began to decline there has not been a single occasion when 
any indication of a reaction has been reported. For weeks up to 
the early part of ty res the price of mixed numbers was kept 
at 81s. 6d. per ton, but now 72s. 6d. is the quotation, and, in the 
absence of business, that is nominal. The quotation has dropped 
4s. in the last week, but steel manufacturers state that they cannot 
afford to pay even 72s. 6d., and they expect that the value will 
yet recede considerably. Rubio ore is at 19s. per ton, c.i.f, 
Middlesbrough, but without orders resulting. 


Connal’s Stock of Pig Iron. 

Makers have practically no stock of pig iron, either Cleve- 
land or hematite, and Connal’s stock of Cleveland pig iron, which 
was 750,000 tons in the spring of last year, was reduced to 118,518 
tons by the end of October, the decrease this year having been 
419,636 tons, and this though the production of pig iron has been 
increased. The quantity of No. 3 Cleveland pig iron in stock at 
the end of October was 110,726 tons. No hematite iron is now in 
Connal’s store in this district, and makers are putting furnaces out 
rather than accumulate stocks either in their own yards or in 
Connal’s. 


Pig Iron Exports. 

The shipments of pig iron from the Cleveland district in 
October, though a good deal below those of the spring months, 
were the best ever recorded in October, and, indeed, were larger 
than in any previous month, save four—April, May, June, and 
July this year. They reached 147,857 tons, which were better 
than in September by 17,531 tons, than in October last year by 
4074 tons, and than in October, 1905, by 62,463 tons. The average 
shipment of October in the iast ten years has been 104,192 tons, so 
that last month’s was 43,665 tons, or 42 per cent. above that 
average. Last month’s export was short of the best by 17 per 
cent. the best month being last April with 177,627 tons, but then 
nearly 40,000 tons went to the United States from Cleveland, 
whereas not a ton wassent last month. ‘To Germany the deliveries 
reached 46,108 tons. The total shipments oversea last month were 
101,392 tons, against $1,030 tons in September. The ten months’ 
exports from the Cleveland district this year have reached 
1,507,437 tons, against 1,239,787 tons in 1906, and 870,293 tons in 
1905, and this year’s figures are by far the best on record. 


Reduced Prices of Steel.’ 

Nearly all the current year the quotations for manufac- 
tured iron and stesl have been practically stationary ; indeed, 
there has been no change in the price of plates since the middle of 
December last year. But the falling off in trade, and the lack of 
specifications, have at last led to some change, and rails, plates, 
angles, joists, ship rivets, and chairs, have all been reduced in 
price, shipbuiiding material by 103. per ton, but consumers are not 
tempted to purchase. Heavy steel rails are now at £6 5s.; c.i. rail- 
way chairs, £3 17s. 6d.; and steel railway sleepers, £7, all net on 
wagons at producers’ works. For iron and steel ship plates £7 is 
quoted ; for steel ship angles, £6 12s, 6d.; for joists, £6 7s, 6d.; 
for iron ship rivets, £8 10s., all less 2} per cent. t.o.t. 


Shipbuilding. 

The reduction in the prices of shipbuilding materials will 
afford some relief to the builders, and the lower prices which the 
latter are now enabled to uote for new shipping have brought out 
a few inquiries, but no actual business. It 1s almost impossible to 
expect further orders for new shipping in present conditions, even 
though the cost of materials has gone down. On Wednesday next 
H.M.S. Superb is to be launched at Elswick. Invitations have 
been sent to the Wallsend Slipway and Engineering Company and 
R. and W. Hawthorn for the construction of turbine engines for 
two battleships to be laid down at Portsmouth and Devonport. 
Palmers and Armstrongs have been asked to tender for the build- 
ing of two battleships for the British Admiralty. 


Coal and Coke. 

The coal trade is showing somewhat better features, espe- 
cially the steam coal branch, an increased demand from abroad 
having sprung up again, which is hardly according to precedent at 
this season of the year. But consumers during the run of high 
prices bought from hand to mouth only, and now that the quota- 
tions are more reasonable, some effort is being made to replenish 
stocks, Collieries are fairly well off for orders for the rest of this 
year. Best steam coals are up to lds. 3d., seconds to l4s, 6d., and 
small to 10s. 6d. Best gas coals are at 14s. 9d., and seconds at 
12s. 9d., while Durham unscreened bunkers range from 12s. 6d. to 
13s, 3d., and 12s, 94, has been taken for 30,000 tons, delivery over 
next year. Furnace coke has fallen to 19s , delivered at Middles- 
brough works, but some business has been reported at 17s. 6d. 
and 18s. The North-Eastern Railway has given notice that 
on and after January Ist next the rates for carrying coals from 
collieries and shipping places on the East Coast between the Tees 
and Tweed inclusive will be raised $d. perton. The rates from 
the Humber have already been raisea Id. per ton. The increased 
rates will continue for twelve months, after which the situation 
will be again reviewed, and the question of the continuation of 
the increase will be considered. 








NOTES FROM SCOTLAND. 
(from our own Oorrespondent.) 


The General Trade Outlook. 

THE prospects of trade are less encouraging chiefly owing 
to the financial crisis, which is exercising a serious intiuence, either 
directly or indirectly, on most departments of business. Dearness 
of money, added to high costs of production, aggravates the diffi- 
culties of merchants and manufacturers, and arrests the develop- 
ment of business. In nearly all our staple industries complaints 
are heard of a scarcity of fresh orders. Enterprise has been cur- 
tailed by abnormally dear fuel and excessive costs of material, and 
there is a pretty widespread impression that lower values must 
prevail all round before we can have a general revival of trade. 


The Pig Iron Warrant Market. 


Since the last report the downward tendency in prices of 
warrants has not only continued, but has been greatly accelerated 
by the American financial crisis and the rise in the price of 
money. Speculative business in warrants has been rendered more 
difficult, and it is understood that operators in iron warrants have 
been endeavouring, in the circumstances, to free themselves from 
onerous engagements, The great drop in warrant prices within 
the last week or ten days will, no doubt, be followed by a reaction, 
but the condition of matters in America is so serious that it is more 
than usually difficult for speculators to forecast the probable course 
of the market. Some are of opinion, indeed, that the United 
States ought to be left out of the reckoning altogether, as our 
trade with the States in iron and steel goods is stopped for the 
present ; but our merchants and manufacturers have to cope with 
a surprising revival of competition with the Continent, both in our 
own and foreign markets. In the meantime, warrants have fallen 
very severely, At the beginning of the present week Cleveland 
warrants were lower by about 4s. per ton than they had been 
eight or ten days previously, the cash price being down to 50s 
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Transactions have also taken place at 50s. 3d. for delivery in 
seven days, 49s. 10}d. to 49s. 44d. one month, and 493. 9d. 
three months. Cumberland hematite warrants have been at 
70s, 6d., and standard foundry 49s. per ton. 


Prices of Scotch Makers’ Iron. 

Makers of Scotch pig iron are generally busy on existing 
orders, and their prices have been much steadier than those of 
warrants. Monkland, No.1, is quoted at Glasgow 66s.; No. 3, 623.; 
Carnbroe, No. 1, 67s.; No. 3, 623.; Clyde, No. 1, 70s.; No. 3, 65s.; 
Gartsherrie, No. 1, 70s. 6d.; No. 3, 65s. 6d.; Calder, Ne. 1, 72s.; 
No. 3, 67s.; Summerlee, No. 1, 75s.; No. 3, 67s. 6d.; Langloan, 
No. 1, 78s.; No. 3, 74s.; Coltness, No. 1, 903. ; No. 3, 70s. 6d.; 
Glengarnock, f.o s. at Ardrossan, No. 1, 73s.; No. 3, 68s.; Eglinton, 
at Ardrossan or Troon, No. 1, 65s. 6d.; No. 3, 62s. 6d.; Dalmel- 
lington, at Ayr, No. 1, 67s.; No. 3, 62s.; Shotts, at Leith, No. 1, 
72s.; No. 3, 67s.; Carron, at Grangemouth, No, 1, 78s.; No. 3, 
70s. per ton. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to only 5304 tons, as compared with 10,151 in 
the corresponding week of last year. ‘The total shipments during 
the past ten months have amounted to 326,302 tons, showing an 
increase of 66,352 over the quantity despatched in the same period 
of 1906. The arrivals of Cleveland pig iron at Grangemouth have 
been 8926 tons, which is 1149 tons less than in the corresponding 
week, but there is still an increase in these imports for the year to 
date amounting to 3994 tons, 


Iron Output and Blast Furnacemen’s Wages. 

A number of blast furnaces are out for repairs, and at the 
Wishaw Ironworks the blast furnacemen are out an strike because 
they disapproved of the policy of the management in dismissing 
men while the furnaces were out. The opinion of the men was 
that, in all cases, old hands should be retained in employment and 
later comers dismissed. To this dictation the management found 
it impossible to agree, and the men who are on strike have been 
picketing and, in some cases, attacking those who remain at work. 
There are at present 82 furnaces in operation in Scotland, com- 
pared with 91 at this time last year. ‘he accountant to the 
Conciliation Board reports that on the basis of the prices obtained 
for pig iron warrants ia Glasgow market during August, September, 
and October the wages of the blast furnacemen should now be 
reduced 24 per cent. 


Finished Iron and Steel. 

There is unequal employment in the finished iron trade, 
some firms being well supplied with orders, while others have 
difficulty in keeping their works fully employed. Current busi- 
ness mainly consists of small orders for the home trade, and in 
the export branch there is severe competition with the Con- 
tinent. The steel makers are also finding foreign competition 
very keen, and, as regards home business, the prices of ship 
angles and plates have been reduced 103. per ton. 


The Shipbuilding and Engin:ering Trades. 

There is a great scarcity of orders in the shipbuilding 
trade, and the existing work is not nearly sufficient to keep the 
works fully employed. Large numbers of workmen are out of 
employment in the Govan and Clydebank districts, and at present 
there is little or no prospect of their being able to find work else- 
where. In the marine engineering department the outlook is also 
somewhat discouraging, although there is still a good deal of work 
to be finished under existing contracts. 


The Coal Trade. 

The coal shipments in the past week were fully 13,000 tons 
better than in the preceding week, and 9000 tons above those of 
the corresponding week of last year; but the current demand is 
reported to be quieter in some directions. Steam and ell coal have 
been less active, and are easier in price, while the price of splint 
ao which there is a large demand, has been so far main- 
tained. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Cardiff Coal Trade. 

A SLIGHTLY improved tone in the coal trade took place 
last week, caused by the entry of a good deal of tonnage which 
has been delayed. This gave rise to the impression that the 
market was going up again; but all that can be stated is that the 
downward tendency has stopped a while, and the feared slump has 
not taken place. ‘I'here is little buoyancy in business, and buyers 
appear to have a waiting policy. In fact, it was stated on Change 
this week that foreign buyers were under the impression that the 
downward course had begun, and that it would be advisable to 
delay a little, in the belief that prices would be lower. This 
week the market is quiet, but prices are not weaker, and may be 
taken as stationary. Quotations for best steam are given out at 
18s, to 183, 6d., though it is well known that there is no difficulty 
in getting supplies at 6d. less. In the present financial upset the 
most that can be expected is stationary prices, though authorities 
urge that house coal is likely to become tirmer, and best quaiities 
4 nee and second class steam coal improve in 

emand. 


Latest Cardiff Prices. 

Best Cardiff steam coal, 18s. to 18s, 6d.; seconds, 17s. 6d. to 
17s. 9d. Last week this class of coal was at 17s. to 17s. 6d., so it is 
evident economic buying is in the minds of buyers. Ordinary large 
steam, 16s. 6d. to17s.; drys, best, 18s. to 19s.; ordinary, 17s. 3d. to 
17s. 94. Best Monmouthshire black vein, 16s. 91. to 17s.; Western 
Valleys, 16s. 3d. to 163. 6d.; Eastern Valleys, 15s. to 15s. 9d.; best 
house coal, 19s. 6d. to 20s. 6d.; seconds, 17s. 6d. to 18s.; No. 3 
Rhondda, 19s. 6d. to 20s.; through, 163. 9d. to 17s.; No. 3 smalls, 
13s. to 13s. 6d.; No. 2 Rhondda, 14s. 3d. to 14s, 94.; through, 
lls. 6d. to 123; No. 2 smalls, 9s. to 9s. 6d.; best washed nuts, 
lis. to 15s. 3d.; seconds, 14s. to 14s. 3d.; peas, 13s. to 13s, 3d.; 
seconds, 12s. Gd. to 13s.; best small steams, lls. to lls. 6d.; 
seconds, 93, 6d. to 10s. 6d.; other smalls, including dry, 8s. to 
93. Patent fuel, 17s. 9d. to 18s. 3d. Coke, furnace, 193. to 21s.; 
ordinary foundry, 223, 6d. to 24s, 3d.; special, 25s. to 28s, 


Large Tonnage at Cardiff. 

A slight break in the situation took place mid-week, when 
some fine cargoes were despatched :—6500 tons left for Spezia ; 
6000 for Hong-Kong ; 5600, Genoa ; 5250, a second cargo; 4300, a 
third ; 5350 to Torre Annunziata ; 4300 to Buenos Ayres; 7100 
tons to Venice ; and a number of smaller, bnt large vessels, to 
other destinations. Large cargoes also left Newport for Spezia 
and Smyrna. 


Anthracite. 

Sluggishness was the character of the market this week. 
Large, steady; best brands, machine-made, held firmly; and 
rubbly culm is higher. Latest:—Best malting, 29s. to 30s.; 
seconds, 27s. 6d. to 28s. 6d.; big vein, 223. to 24s.; red, 193. to 203.; 
cobbles, 27s, 6d. to 28s.; nuts, 283. 6d. to 303.; peas, 14s. to 
15s.; rubbly culm, 8s. to 8s, 6d.; duff, Ss. to 5s, 6d. Other 
quotations :—Best steam, 18s. to 18s. 6d.; seconds, 16s. 9d. to 
17s. 6d.; ordinary bunker, 14s, 6d. to 15s.; through, 12s. 3d. to 
ag ri small, 8s, 9d. to 10s, 3d.; No. 3 Rhondda, 20s, 3d. to 
203. 6d. 





Probable Good News at Pembroke Dock. 
It is stated, with some degree of authority, at Pembroke 
Dock, that two new cruisers are about to be laid down, though full 
authoritative details are for the present withheld. 


The Pitwood Market. 

It is but to be expected that pitwood, in close connection 
with coal, should to an extent share its ups and downs. For some 
time pitwood has been at a high rate—27s., even higher figures 
having been obtained for best French tir. It now appears that a 
decline has set in, and this week 21s. 6d. was a common quotation, 
During the week large cargoes came into the leading ports—one 
cargo of 1000 tons to Swansea. A slight hardening of the market 
was shown on the eve of despatch, and the latest quotations 
Cardiff were 233. 6d. to 21s. 61. 


Iron and Steel. 

Imports into Swansea this week show that competitors are 
able to outrival local works. For instance, this week Swansea im- 
ported 600 tons pigiron, 100 tons ingot moulds, over 390 tons steel 
rails, and quantities of scrap steel from various districts, totalling 
over 1000 tons. A degree of slackness prevails at most works, but 
a fair output from the chief mills is recorded, and cargoes of heavy 
steel rails and steel sleepers have been despatched to India. Fall- 
ing off in the aggregate is the official summary, At Swansea and 
in the Valley there is less animation, and the total produce steel 
bar was less than of late. Judging from the iron ore imports, 
ironmasters have a better view of the situation, and the trade is 
brisk. At several works the tendency to four days’ work a week 
seems to be the feature. Workmen regard the importation of 
billets from other countries as suggestive of slackness in other 
quarters ; 1620 tons billets came to Newport this week from London, 
and 950 tons pig iron from Grimsby for Swansea. I note that 
Swansea is again getting small cargoes of ore from Minehead, 
which used to supply the Welsh works by way of small vessels to 
Aberthaw. One of the most notable cargoes of ore of late was the 
despatch this week of 2000 tons to Philadelphia from Cardiff. On 
the Metal Exchange, Swansea, this week the following quotations 
were given:—Pig iron: Hematite, mixed numbers, 693, 3d.; 
Middlesbrough, 493. 3d.; Scotch, 61s.; Welsh hematite, 78s., 
delivered. In all but one case these are lower figures than those 
of last week. Scotch are 3s. lower. Siemens steel bars, £5 10s.; 
Bessemer, £5 7s. 6d. to £5 8s. 6d. Steel rails, heavy, £6 10s. Iron 
ore at Newport and Cardiff :—Best Rubio, 17s. 9d. to 183.; second 
class, 16s. 9d. to 17s. These prices show a slight drop. Prices 
rails are ceriainly easier. Middlesbrough is quoting at £6 5s., and 
there are rumours in Wales that certain English and Welsh works 
are likely to ‘‘ pool” steel orders, 


Tin-plate. 

The demand for tin-p!ates has dropped of late. This, 
and the depression in steel, has aroused some conzern in the 
Swansea district. Last week the make was 76,959 boxes, and 
the shipment 56,000 boxes, while stocks were increased to 174,591 
boxes. A moderate quantity of tontage came in, but it may be 
taken as certain that this trade, as well as others, will be 
affected by the financial condition of things in America and 
elsewhere. As it is, it is feared that, apart from American 
business, some of the tin-plate works in the west of Wales have 
suffered grave losses. The latest issue of quotations at Swansea 
is accompanied with the notice that the demand for delivery this 
year is good, and that general conditions are wuachanged. 
Ordinary plates, Bessemer, remain at 133. 9d. to 14s., Siemens 
the same ; ternes are at 25s. 6d.; C.A. roofing sheets, £10 5:, to 
£10 10s.; big sheets for galvanising, £10 10s. to £10 15s.; finished 
black plates, £10 153. to £11; galvanised sheets, 24 g., £13 2s. 6d. 
Other quotations are: Block tin, £142 103.; copper, £64 15s ; lead, 
£18 10s,; spelter, £22; silver, 27{d. per oz. 


Swansea Valley Trade. 

Not only has the steel trade shown less animation, but 
the copper trade is reported slack. At present the three leading 
works yield regular employment. The spelter trade is much more 
brisk, and it was said on Change this week that work is carried on 
fully on Saturdays, and even on Sunday, to meet requirements, 
Foundries and engineering shops active ; sulphuric factories dull. 


Lilanelly Trade. 

Steel work busier, buttin-plate market quieter. All interes 
is centred on the inquiry to be held by Commander Frederick, of the 
Board of Trade. The Harbour Trust is seeking a new scheme of 
harbour improvement which is expected to benefit considerably. 
Achda colliery is restarted. 


A Carmarthenshire Land Slide. 

For some time Monmouthshire has been troubled with 
land slides, which expensive visitations, well known in colliery dis- 
tricts, have not troubled other counties. This week there was an 
exceptional occurrence, an immense fall, estimated at 10,000 tons, 
having taken place at Llandebie, in East Carmarthenshire. The 
accident occurred near the lime works and quarry, and resulted in 
the death of one man and injury to several. 








AMERICAN NOTES. 


(From our own Correspondent.) 


’ New York, October 30th. 

THE United States Steel Corporation held its meeting yesterday 
and showed the returns in the shape of net earnings for the third 
quarter of the year at 42,000,000 dols. The total net earnings for 
the past eight years have been 833,855,965 dols. The Corporation is 
in splendid shape, and its great works at Gery, Indiana, are being 
hurried forward. ‘I'he Jones and Laughlin Company at Pittsburg 
is also engaged in vast enlargements in the Pittsburg district, 
which will make it the largest producers after the United States 
Steel. The iron outlook in a general way is a little more reassur- 
ing than last week, but there is a good deal of ground for appre- 
hension that prices may ease off a little before heavy buying will 
set ia. Only moderate sales are being made, and bnyers are 
rather anxiously awaiting the lowest probable prices. It is the 
general irapression that some heavy buying will set in as soon as 
prices have touched bottom. Open hearth and Bessemer billets 
have declined within a week, but the decline has not brought out 
busines:. Many tin-plate mills are temporarily idle, and this has 
weakened sheet bars. The price of sheets has declined 2-00 dolr. 
Tin-plate will drop in price, and this accounts for the small busi- 
ness done. Forge and basic iron will probably feel the first 
impulse of an improving demand. A good deal of fluctuation is 
observed there, in the west and in the south. There is a general 
shrinkage in the volume of steel business, and this shrinkage will 
probably continue until banking interests are in shape to take 
care of some of the new business awaiting financial co-operat on. 
In fact, all interests are awaiting solid ground, A patent has 
been introduced in connection with brass furnace operation which 
will prevent ‘‘slips.” The object of the invention is to cut off the 
blast automatically the instant it occurs. This invention will be a 
great saving, and it is recognised as a valuable one. 

The demand for all kinds of material entering into the manufac- 
ture of hardware, wagon and carriage material, and the demand 
for products of engineering plants are very active just at present. 
Wire and nail] are doing remarkably well. Barb wire is also moving 
freely. Material entering into agricultural requirements is also 
very active ; in fact, the requirements of the country are heavy, 
and it is only the disturbances in financial quarters that are causing 
any unrest, 

Copper has probably reached the bottom. The latest advices from 





abroad indicate a reviving demand. Sales during the past week 
are reported at 60,000,000 lb. These figures may not be exact, 
but there has been pretty heavy buying. One large sale of 
10,000,000 1b. has been made to Chinese interests. Quotations 
to-day are 134c. for Lake, 13c. for electrolytic and casting copper, 
Exports sinee October Ist, 21,416 tons. The tin market has 
advanced slightly under London influences, Arrivals are frequent, 
and a liberal demand will now be maintained. Load continues 
dull, and prices are 4}c. Aluminium is selling well at from 45c, to 
47c., in ingots. Metals are generally dull, and supplies are ample 
for present requirements, 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 
WE are informed that the business of the Universal Chemical 

Company, of 25 and 27, Queen-street, Govan, Glasgow, has been 

altered to ‘* The Universal Manufacturing Company, Limited.” 

Tue directors of the Central Marine Engiae Works, West 
Hartlepool, have appointed Mr. Maurice 8. Gibb as manager of the 
works in succession to Mr. Borrowman, whos3 resignation on account 
of continued ill health has been accepted. They have also ap- 
pointed Mr. J. B. Williams as assistant manager. 

AppLeBys LiMiTED and the Temperley Transporter Company 
inform us that the interests of their respective tirms have been 
amalgamated, and that they will, from this date, trade under the 
title of Applebys Limited, with offices at 58, Victoria-street, West- 
minster, and works at Glasgow and Leicester. Mr. John kt, 
Temperiey and Mr. Joseph ‘l'emperley, hitherto sole partners in 
the ‘l'emperley Transporter Company, have joined the board of 
directors of Applebys Limited, and will coutinue in the active 
management of the business. ‘I'he whole of their technical staff 
has been transferred to the new offices at 58, Victoria-street, to 
which address al! communications should be sent, 








THE ENGINEERING Society —East LONDON CoLLEGE.—A lecture, 
entitled ‘‘ Locomotion 'I'hrough the Air,” was delivered on Friday, 
November Ist, by A. P. Tnurston, b.Sc. (Eng.). The lecturer 
dealt very tully with the various attempts at airial navigation, 
illustrating his subject by many photographs and models, Pro- 
fessor C. A. Smith, B.Sc., occupied the chair, 

A series of ten experiments were recently made in 
Germany for the purpose of determining the efficiency of a feed- 
water heater. ‘The experiments were made with various ratios of 
boiler surface to feed-water heater surface, the ratio varying from 
1 to 2-5. Different fuels were used, and in each case the gases were 
carefully analysed. The amount of water per hour per square metre 
of surface was also varied trom 17 tw 3Y kilos, ‘I'he amount of 
heat given up to the feed-water per hour per square metre of surface 
per 1 dey, Vent. difference between gas temperature and water 
temperature, was found to vary from 10 to 14 kilos.-cals. The 
efficiency of the feed-water heater worked out at 36 per cent, in 
one case, 

ConTRActs.—A powerful steam fire engine for service on the South 
Indian Railway is being shipped from London this week by Messrs. 
Merryweathers. It 1s doable-cylinder “‘ Vertical Greenwich 
pattern, capable of delivering 450 gallons of water per minute.— 
Royce, Limited, Manchester, have received trom Messrs. 
Richardson and Cruddas, engineers, of Bombay, an order for 
four overhead electrically-driven cranes, which, it is understood, 
will be the first of their kind on the West Coast of India. The 
same firm has also received orders for cranes from Messrs, E. H. 
Hunter and Co., of London; the Osaka Engineering Company, 
and from Messrs. Kerr, Stuart and Co,, Galloways, Limited, tue 
Churchill Machine Tool Company, Limited, Messrs. Selig, 
Sonnenthal and Co,, and a repeat order for an electrically-driven 
crase from Messrs. Jos. Buckton and Co., Limited, of Leeds,— 
The Lancashire Dynamo and Motor Company has recently secured 
a contract for the equipment of the generating station for the 
Kabushika Kwaisha Mihon Seiko Sho. Part of the equipment 
consists of three 1000-kilowatt generating sets, consisting of 
Belliss tripls-expansion engines and Lancashire compound interpole 
generators with slip rings and static balancers for giving a three- 
wire supply at 440 volts across the outers, Nearly three hundred 
motors of the Lancashire Dynamo Company’s make, most of which 
are of large sizes for variat.e speed of 3-1 will be used for driving 
machine tools, gua boring latnes, cranes, &c.—The Birmingham 
Railway Carriage and Wagon Company, Limited, Smethwick, has 
now ordered from Dey Time Registers thirty ‘‘ Dey” time registers 
for 100 hands each, with duplex ribbons, 

INSTITUTE OF MARINE ENGINEERS.—The seventh annual dinner 
of the Institute of Marine Engineers was held on Wednesday, 
October 30th, in the King’s Hall, Holborn Restaurant. Tne 
Prasident of the Institute, Mr. James Knott, J.P., chairman of the 
Prince Line, Limited, occupied the chair. After the loyal toasts, 
Sir John Gunn proposed ‘I'he Shipping Interests.” He said 
there was a time when the British shipowners were looked upon a; 
being carriers for the world, That was to a large extent true, for 
some thirty years ago we carried about 85 to YU per cent. of the 
total commerce of the world, To-day he found on looking into 
some figures given by the Board of ‘I'rade that the registerea over- 
sea tonnage for the United Kingdom and the Colonies was 
12,332,000 tons, Germany 2,454,000 tons, France 1,350,000 tons, 
Japan 1,128,000 tons, aud the United States 955,000 tons, He 
was glad to say that we were still the largest carriers, We carried 
now between 50 and 60 per cent. Mr. James Dixon, who replied, 
said he was sorry to say that the health of shipping, from the 
point of view of the freight market, had not improved during the 
week, but was rather worse. He had never known arise of 103. to 
12s, a quarter on the Corn Exchange accompanied by such dulness 
in shipping. He attributed it to over-production on the part of 
shipowners. After alluding to the various ways in which the 
engineer ministered to the comfort and convenience of 
passengers on board modern vessels, Mr. Dixon said he thought 
that an institution like the Institute of Marine Engineers was a 
proper body for taking into consideration the advisability of 
establishing a scholarshipin some University, in marine engineering, 
and if the suggestion commended itself to the executive of the 
Institute he would be very glad to assist. ‘ithe toast of ‘‘ The 
Institute of Marine jEngineers” was proposed by Mr. James T. 
Milton, and replied to by the hon. sec, Sir William White sub- 
mitted the toast of ‘‘Our Guests,” which was responded to by Mr. 
William Watson; and Mr. David J. Dunlop, past-president, 
proposed the health of ‘‘ The President” and alluded to the long 
line of eminent men in the world of science whom Mr. Knote 
succeeded as president of the Institute. ‘I'he President, in respond- 
ing, said he could not claim any direct connection with marine 
engineering excepting through the honour which had been con- 
ferred upon him in electing him as President of the Institute. 
The Institute was a striking demonstration of the strong, sturdy 
and individual character of the Briton. ‘They were not to look 
to the Government for assistance, but it was to institutes of this 
kind that they had to look to help the young men of to-day. The 
United Kingdom was the nursery of the marine engine and was 
far and away ahead of all other nations in this respect. They, as 
shipowners, had been engaged all their lives in scrapping different 
types of engines, and he was afraid they would have no rest—the 
energetic brains of marine engineers were still busy and were now 
directed to another type of engiae, which they would probably be 
testing in the near future. ‘This Institute had largely helped the 
British shipowner to maintain his supremacy on the sea, and, 
given a fair field and no favour, with the assistance of the marine 
engineer and the naval architect they were going to maintain 
that supremacy, 
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NOTES FROM GERMANY. 


(From our own Correspondent.) 
From the Silesian Iron Market. 


THERE is no denying the fact that activity has been 
decreasing generally, but still there is no cause for any grave 
apprehensions, the tone all round being pretty strong, and employ- 
ment at the shops and factories is fairly well maintained. The 
orders booked at a more animated period are being executed now ; 
here and there fresh contracts have been secured, Prices are com- 
paratively stiff, On the pig iron market foundry pig is very well 
inquired for, and there area next to no stocks, consequently 
Gilesia comes in for a share of 7-3 per cent. of the total outpnt of 
pig iron in Germany; last year it was 7-2 per cent. The rail 
works are well occupied, and realise satisfactory prices, both for 
local and foreign orders, Girders remain weak and neglected, but 
as there are no stocks, either at the works or with dealers, there is 
some hope of an improvement. The plate and steel trade is lively, 
and quotations show firmness ; the excellent employment of the 
railway and construction shops causes consumption in plates to 
increase rather than otherwise. Sheets, too, meet with good 
request both for inland and foreign demand. A poor trade is 
being done in hoops and in bars, 


Rheinland-Westphalla. 


Business transactions remain somewhat limited, and prices 
are inclined to give way a little. Pig iron has been comparatively 
frm. It was resolved at a recent meeting to maintain the present 
prices for Siegerland iron ore, also for the first two quarters of 
1908, and sales have been effected recently at the old quotations. 


Coal in Germany. 


In Silesia the scarcity of colliers and wagons was very 
keenly felt last week, shipments accordingly are more unsatis- 
factory than ever. The coal market in the Ruhr district is 
extremely firm, demand increasing for enoine as well as for house 
Favourable accounts are given of the coal trade in the 


coal. 
Imports in Bohemian brown coal are 


Saxon brown coal districts. 
steadily increasing. 


German Foreign Trade in September. 


Imports in coal, which had been very strong during the 
previous months of the year, have continued to rise : no less than 
1,373,271 t. pit coal have been imported in last September, as 
against 844,586 t. in September, 1906, and 734,354 t., compared 
with 567,356 t. brown coal. Increase accordingly is 528,685 t., 
or 62 per cent. for pit coal, and 166,998 t., or 29 per cent. for 
brown coal. Export in pit coal has not increased so much, rising 
from 1,706,425 t. to 1,818,717. a rise of 112,242 t.. or 7 per cent. 
Imports in pig iron bave been lower than in September last year— 
35.421 t., as against 39.407 t. Exports show a marked decrease, 
being 13,258 t. for September of present vear, against 48.055 t. 
Jast year. Import in pig iron was accordingly 22,000 t. higher 
than export. while in September Jast year export in pig iron was 
8000 t. higher than import. The import in iron ore was also 
much lower than in September last vear, while exports in iron ore 
were 344,736 t., compared with 371,813 t. in 1906. 


Iron and Steel in Austria-Hungary. 


The market for iron and steel is firm, though demand is 
less lively than previously. Coal, too, shows much strength, con- 
sumption both in engine and house coal being large. The Austrian 
State Railways are said to have bought 3.000.000 pud Donetz coal, 
for delivery till January Ist, 1908, and further orders are to be 
given out if the trial is satisfactory. 


The Belgian Iron Trade. 


Very little can be reported of the Belgian iron and steel 
industry, because there has been next tono forward business done, 
and activity generally has slackened off. Prices, too, are tending 
to weakness, the slightly better tone reported during last week 
having been of very short duration, and now consumers have con- 
siderable difficulty in maintaining the prices noted helow :—Mer- 
chant bars for export, 135f. to 137-50f. p.t., f.o.b. Antwerp; 
merchant steel, 137-50f. to 140-65f. p.t. For home demand 165f. 
p.t. and 170f. p.t. are quoted. Of the Belgian coal market the 
most favourable accounts are given, firmness and animation increas- 
ing from week to week. Briquettes, as well as coke, are also in 
excellent demand at rising nrices, 








RoyaL JnstituT1IoN.—A general monthly meeting of the 
members of the Royal Institution was held on Monday afternoon, 
the 4th inst., Sir James Crichton-Browne, treasurer and vice- 
president, in thechair. Dr. R. J. Collie, Sir Murland Evans, Bart., 
and Mr. H. Richardson were elected members, 


THE AMERICAN SOcTETY OF MECHANICAL ENGINEERS.—The fifty- 
fourth annual meeting of the American Society of Mechanical 
Engineers will be held in the Engineering Societies’ Building, 
29. West Thirty-ninth-street, New York, December 3rd to 6th, 
1907. Syposiums on foundry practice, giving the experiences of 
prominent men in that work, have been arranged. The specific 
heat of superheated steam will be taken up ; an important and ex- 
haustive work by a professor of engineering at Cornell will be 
presented. The utilisation of low grade fuels in gas producers, 
combustion control in gas engines, tests of producer gas engines, 
&c., will be givena session. Other topics, such as industrial educa- 
tion, power transmission by friction driving, cylinder port velocities, 
&c,, will be discussed. 


THE Forty-kicHt Hours’ WrEk.—Sir Christopher Furness, 
while moving the adoption of the annual report and balance 
sheet of Richardsons, Westgarth and Company, Limited, two 
weeks ago, said: ‘‘ It is impossible to disguise the fact that the 
general labour unrest throughout the country is reacting on 
industrial undertakings such as yours, and until confidence in the 
future replaces the existing nervousness, the available orders will 
be a decreasing quantity, and competition for these orders will 
become increasingly severe. But putting aside the general and 
larger question, let us consider for a moment the internal workings 
of our undertaking. Such a matter as lost time before breakfast 
is alone a very serious item. Small as it may appear to some, it is 
sufficient in extent appreciably to affect the cost of production. At 
Sunderland our basis working week consists of 48 hours, with only 
one break, and as men are not permitted to start work if they are 
late. the lost time per man from this cause is a negligible amount. 
At the Hartlevool and Middlesbrough Works the basis working 
week is 53 hours with two breaks, this being the recognised system 
in the district, but the total loss of time is so great—it amounted 
last year in our three works to fully three hundred and fifty 
thousand working hours—that its wasteful and disorganising 
influence is at once apparent. It was this systematic loss of time, 
especially before breakfast, which, at our meeting last year, 
prompted my reference to individual effort. Broken time means 
loss of effort, increased cost of production and increased difficulties 
in successfully meeting competition, these being industrial truisms 
Which are too often lost sight of. The increasing effect on profits 
of compensation to workmen is also borne out by the fact that 
when your company was formed, seven years ago, our insurance 
premium for compensation amounted to £650 ner annum, whereas 
this year it will be £2300, or 34 times greater.” 
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When an invention is communicated from abroad the name and address of 

he Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

ies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
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Patent-Ofice of opposition to the grant of a Patent, 











STEAM ENGINES AND BOILERS. 


22,481 October 11th, 1906 —IMPpROvEMENTS IN STEAM GENE- 
eas William McC. Hudson, 23, Vernon-road, Leytonstone, 
issex, 

This invention relates to improvements in steam generators of 
that kind in which the frrnace gases pass through fire-tubes cross- 
ing a rectangular water space between steam and mud drums, the 
object being to simplify the construction, to reduce the weight, 
and to render the parts accessible. The drawing is a vertical sec- 
tion. At an angle above the furnace a is a water chamber + of a 
flat cross section provided with the cross fire tubes c, the lower and 
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back end of the generator being rounded as at d to form a mud 
drum, and the upper and front end being expanded into a cylin- 
drical steam chamber ¢. The mud drum d is provided with a man- 
hole or door f, as also is the steam chamber ¢ with a door or man- 
hole g, to enable access to be had to the interior of the generator. 
On the side of the flat 4, which is opposite the side immediately 
over the furnace a, is a smoke-box or chamber i, into which opens 
the chimney 7. The generator is strengthened by the horizontal 
cross stays j and the stays 4.—October 16th, 1907. 


27,357. December Ist, 1906.—IMPROVEMENTS IN STEAM TRAPS, 
John W. P. Hayton, 119, Horton Grange-road, Bradford, and 
J. W. Longley and J. E. Slack. 

This steam trap comprises a metal box into which are placed two 
tubes or strips or one tube and one strip of copper, bronze, or 
other metal having a greater coefficient of expansion than that 
from which the box itself is constructed. The two strips or tube 
and strip serve jointly by the action of one upon the other to 
effect the opening and closing of the valve which controls the dis- 
charge of steam and water. The drawing is a section of the trap. 
The trap illustrated comprises a box or casting A, having an inlet 
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branch B and outlet branch D, a culvert E, an expanding arched 
bar F, an expanding flat bar G, a toggle M, slide block N, regulat- 
ing screw 0, and valve P. The rise or fall of the valve P for 
shutting off steam and the discharge of water is effected to a 
greater or Jess degree by the combined movement of the two bars 
F and G. The toggle M acts as an intermediate between these 
two expanding and contracting pieces, and is arranged to operate 
as a lever, so as to increase the arching of the bar F beyond what 
would obtain by expansion only. The slide block N bears on or 
against the bar IF’, and its forward or backward movement, as per- 
mitted by means of the regulating screw O operated by hand, 
serves to extend or reduce the curvature of this bar for the pur- 
pose of raising or lowering] the valve P independently of the self- 
action of the trap in working.—October 16th, 1907. 


INTERNAL COMBUSTION ENGINES. 


21,999. October 5th, 1906.—IMPROVEMENTS IN AND RELATING TO 
INTERNAL ComBUSTION Motors, George W. Morrison, Port- 
land House, Regency-square, Brighton. 

The invention relates to improvements in internal combustion 
engines of the two-stroke cycle type in which the front of the 
cylinder forms the compressor, and has for its object to provide an 
improved engine of this type in which the compressor clearance 
spaces are reduced toa minimum. The invention consists in pro- 
viding an engine of this type with a mixture valve chamber into 
which the exhaust port covering extension or lip on the piston 
enters towards the end of the working stroke. There are two 
figures. Fig. 2 is a sectional plan. Two co-axial cylinders a }, 


‘sufficient to short-circuit two adjacent contact pieces. 


one on each side of the crank shaft ¢, have their cylinder ends 
closed. This may be done by bolting the cylinders against a 
hollow distance piece d, which provides a guide for the slide f, and 
which carries the crank shaft bearing g. Each cylinder is pro- 
vided with éxhaust ports h, which are overrun by the piston 7 
shortly before it reaches the end of its working stroke. Each 
piston is provided with a lip 4, which keeps these ports closed 
when the piston is at the end of its ordinary compression stroke 
prior to ignition taking place. The inlet valve m of each cylinder 
opens into a chamber x, having free communication with its 
respective cylinder. This chamber is arranged in such a position 
that when the piston is near the end of its working stroke the lip 











shall enter the chamber, the length of the cylinder being reduced 
and smaller clearance spaces are obtainable. The inlets to supply 
the valve may be arranged to draw from a common chamber or 
passage 9, with a valve chamber 7 at the remote end of the cylinder. 
The valve s controlling this chamber is situated in the end wall of 
the cylinder and co-axially therewith. The inlet valves mm are 
mechanically operated from a cam, but the valves s in the ends of 
the cylinders are automatically operated. The pistons 7 are con- 
nected to the slide f, supported within the distance piece d, against 
which both cylinders are secured. The connection is by two rods 
passing through each cylinder end, stuffing-boxes being provided 
to prevent escape of compressed gas and air into the hollow dis- 
tance piece.— October 16th, 1907. 


22,944. October 17th, 1906.—IMPROVEMENTS IN AND RELATING TO 
CONTACT-BREAKING APPLIANCES USED IN ELECTRIC IGNITION 
APPARATUS OF INTERNAL COMBUSTION Motors, the Austin 
Motor Company and Herbert Austin, Longbridge Works, 
Northfield, near Birmingham. 

There are nine figures. This invention has for its chief object 
means whereby the liability is avoided, which is incidental to the 
ordinary construction of contact breaker used in electric ignition 
apparatus of a short circuit occurring owing to particles of metal, 
which result from wear being carried round on to the insulating 
surface, which is interposed between the normally stationary con- 
tact pieces. Fig. 1 is a vertical section. Fig. 2isa plan. The 
spindle A and brush or wiper A!, which revolves therewith, are of 
the usual character, but the normally stationary contact pieces ara 
formed as segments of a ring, which are clamped between two 
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rings B! of insulating material, the contact pieces B being spaced 
apart tc leave open spaces between them, and consequently open 
spaces between the rings B!, these spaces being such that the 
brush A! cannot make contact with more than one contact piece 
Batatime. The inner edges of the rings B! are flush with the 
faces of the contact pieces, and as the brush A! revolves it wipes 
over the surfaces of the inner edges of the rings, and over the sur- 
faces of the contact pieces. To ensure, however, proper electrical 
contact between the brush and each contact piece as it wipes the 
inner edge of each ring, B! is set back at the places where the con- 
tact pieces are fitted to form gaps b!, which are each longer than 
the operative surface of the wiper A!, and are each of the length 
of a contact piece. The faces of the contact pieces over which the 
brush wipes do not exceed the width of the space between the 
rings at their inner edges, and therefore there is substantially no 
liability of any carrying over of particles of metal from the contact 
pieces on to the surfaces of the rings over which the brush wipes 

The face 
of the outer ring B!, which is towards the other ring, has a corre- 
sponding fillet 4* around its inner edge to enter within and fit 
against the backs of the rabbets ) of the upper edges of the contact 
pieces, and also a fillet 44 which fits around the outer edges of the 
contact pieces, thus ensuring that the outer ring will be concentric 
with the contact pieces. The gaps /! are formed by the fillets 1? 
and J, The rings and contact pieces are clamped together by 
bolts C which pass through the contact pieces to form terminals 
for the electric connections. The inner ring B! is fixed by screws 
to a number of arms D!, which radiate from a central hub or boss 





D. These arms leave spaces d which extend considerably within 
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the inner edges of the rings B!, and allow a current of air to pass 
up through the rings, and facilitate cleaning the appliance. A 
fillet @! is formed at the outer edge of each arm to ensure that the 
rings will be truly concentric with the boss D.— October 16th, 1907. 


TURBINES. 


22.636. October 12th, 1906.—IMPROVEMENTS IN TURBINES, Belliss 
and Morcom, Limited, and Messrs. Reginald K. Morcom and 
Alexander Jude, of Ledsam Works, Birmingham. 

This invention relates toimprovements in the construction of guide 
blades and vanes for turbine motors, and to means for assembling 
and securing them to the stators and rotors respectively. The 
principle of connection involves the employment of a groove 
with one or two undercut sides formed in the stator or rotor, 
or attachments forming portions thereof, and such a form of con- 
struction of the shanks of the guide blades or vanes which are 
inserted in the groove, or of retaining and filling pieces, that, on 
forcing them into the groove in effecting the assembly of the 
parts, they are adapted to be readily distorted to occupy the 
underlying space of the groove. There are seventy-three figures. 
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Figs. 1, 2, and 3 show how a guide blade or vane is adapted to 
have its shank distorted by crushing, so that it may occupy the 
undercut portions of the sides of the groove and be secured 
therein. Figs. 1 and 2 are two elevations of a guide blade or 
vane a, the shank a! of which is inserted in the groove /, pre- 
paratory to effecting the securing operation. Through the shank 
a hole a? is bored, and in the sides of the groove } undercut 
recesses 41}! are formed. On subjecting the blade or vane to a 
crushing force the comparatively weak sides of the hole a? will 
yield by bulging outwards and filling the recesses }! b!, the vertical 
dimension of the hole a? being reduced as shown in Fig. 3. A 
wire stringer c’ may be threaded through the holes a? to connect 
together the adjacent blades and vanes. The spaces between the 
blades or vanes may be occupied by filling blocks formed with a 
perforated section like that of the shank.— October 16th, 1907. 


WIRELESS TELEGRAPHY. 


9726. April 26th, 1907.— IMPROVEMENTS IN AND RELATING TO 
WIRELESS TELEGRAPHY, Joseph Murgas, 601, NV. Main-street, 
Wilkes-Barre, Luzerne, Pennsylvania, United States. 

This invention relates to the wireless transmission of intelligence. 
The object of the invention is to provide means whereby the oscil- 
latory impulses are more vigorously propagated and more distinctly 
received, and whereby earth currents, unless distinctly of an 
oscillatory character, have no influence upon the receiving appa- 
ratus. It has been the practice to connect the apparatus at a 
wireless station to the earth upon one side, and upon the other 
side to atrial antennse. There are three figures. Fig. 1 is a dia- 
gram showing a system having receiving and transmitting stations. 
Each system of transmission comprises a transmitting station A 


B 
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and a receiving station B. The apparatus at each station, either 
transmitting or receiving, comprises upon one side an antenna C, 
and upon the other side a capacity D. A tube of insulating 
material—it may be a bituminised fibre casing—having its lower 
end closed, is sunk in the earth. Within this tube extends the 
ground antenna C of suitable length. The capacity D consists of 
two telescoping cylinders 2 and 3, whereby the capacity is rendered 
adjustable, so that the vertical element may be attuned. A spark 
gap 4 is interposed between the capacity D and the antenna. A 
well-known form of oscillator is connected across the spark gap, 
and comprises the transformer 5, having its secondary connected 
across the spark gap, and its primary connected in circuit with a 
sending key 6, a source of electricity as a battery 7, and an inter- 
rupter 8. To reduce sparking, a condenser 9 may be connected 
across the interrupter. The construction of the ground antenna C 
of the receiving station is the same as that described with refer- 
ence to the transmitting station, and is connected upon one side of 
the receiving apparatus, the capacity D being connected on the 
other side. Between the antenna and capacity is connected a suit- 
able wave-detecting means, comprising an imperfect contact 10, 
about which are connected a battery 1 and a telephone receiver 
12. The capacity is not, in this case, shown as adjustable, and to 
provide means for attuning the vertical elements an adjustable 
inductance 13 may be connected between the capacity and antenna. 
—October 16th, 1907, 





ROAD[MOTOR VEHICLES. 


20,1274. December 20th, 1906.—AN IMPROVED VARIABLE SPEED 
Gear, John M. Tourtel, of 57, Chiswell-street, E.C. 

This invention relates to variable speed gear of the class in which 
a number or series of wheels on one shaft are in constant mesh 
with a set of wheels on another shaft, and in which one set of 
wheels is freely mounted and provided with balls or rollers, and 
actuated by a sliding rod which thrusts the balls into recesses in 
the freely mounted wheels, one wheel at a time, for the purpose 
of locking that wheel to the shaft. There are three figures. The 
drawing is a section of the gear and an end view of the wheels, 
The drawing shows two shafts a and }, of which a is the driving 
shaft, ) the driven. The shaft a has loosely mounted upon it three 
toothed wheels c, d, and e, of which d and ¢ are in constant mesh 
with other toothed wheels d! and ¢! respectively, keyed or fixed to 
shaft b. The wheel ¢ is in mesh with idle wheel c2, on shaft j, 
which idle wheel meshes also incl. The wheels d and ¢ are for- 
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ward driving wheels, and ¢ with ¢ 2 and ¢ 1 form the reverse driving 
wheels. The shaft « is hollow, as shown at «1, and has arranged 
within it a sliding rod /, having the plunger f1. A number of 
openings i are formed in the shaft, and each contains a ball g 
which normally rests upon the rod fof the plunger, but which can, 
as shown in wheel c, be thrust outwards in the opening h by 
the piston /1 when the rod is moved longitudinally in the shaft 
a. Three balls are employed in each of these wheels. Each of 
these wheels c, d, and ¢ have curved openings i formed in them 
at their bores or centres, in which openings the balls project 
when thrust cut by the plunger. When these balls are thus thrust 
out they lock the otherwise loose or free wheels to the shaft a, 
and enable the shaft to drive the wheel so locked, and through it 
the wheel with which it meshes on the shaft ).—October 16th, 1907. 


1068. January 15th, 1907.—Under International Convention 
January 15th, 1906.—IMPROVED SysTEM OF SUSPENSION FOR 
VEHICLE BODIEs, Soc. Anon. des Etablissements Jussy, of Saint 
Etienne, Loire, France. 

This invention has for its object a system of suspension for 
bodies upon their wheels, particularly designed for motor road 
vehicles, the system being arranged in such a-manner that the 
wheels are independent of one another, of the chassis or body, and 
of the steering gear, so that the body or chassis is able to preserve 
a horizontal position whatever obstacles the wheels may have to 
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overcome, even if these obstacles are of different heights within 
limits. There are three figures. Fig. 1 shows the device in part 
sectional elevation applied to the front wheels of an automobile 
vehicle. The device comprises a slideway a, which —— the 
short axle 4, and slides freely on two vertical cylindrical guides c 
and d fixed to plates e and f connected to the chassis of the 
vehicle. Springs g attached to the slideway a are connected to 
the springs /, carried by the chassis by means of rigid bars 7. The 
plate f carries the bar connecting the two wheels and the steering 
rod, the two plates « and f are connected by the steering pivot, 
and are able to rotate freely outside the chassis of the vehicle. 
The chassis is thus supported upon the wheels by an elastic 
system which renders the chassis and wheels independent, so that 
one of them is able to occupy any position relatively to the others 
without modifying the horizontal position of the chassis,— 
October 16th, 1907. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


867,604. CarpureTrTeR, W. I’, Rothe, Hast St. Louis, Il.—Filed 
September 18th, 1905. 


There are three claims. With the aid of the engraving and the 
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first claim, which we give below, the general scope of this invention 
will be readily understood :—In a carburetter, a cylindrical member 
provided with an interiorly arranged spiral passageway, means 
whereby oil is discharged into the cylindrical member in front of 


the spiral passageway, means whereby the discharge of oil into 
the cylindrical member is regulated, and an adjustable member 
arranged beneath the oil inlet to receive the excess discharge of 
oil, substantially as specified. 
867,573. Fatt Rope Carrigr, J. @, Delaney and A. Lauhert 
Newark, N.J.—Filed March 18th, 1904. : 
There are six claims. The fifth is as follows :—In a conveyor 
rope carrier, consisting of a single traction roller, a groove or face 


on said roller for the track rope, a groove or face on said roller for 

the haul rope, a suitable frame supporting said roller, and a pair 

of anti-friction devices travelling on the track, and means for 
holding the haul rope in propelling engagement with the under 
side of said traction roller, 

867,579. ELectrical, CONDENSER, 1. Gerard, Bruseels, Belgivn, 
assignor to P, Thompson, Kast Orange, N.J.—Fited June Vth, 
1905. 

There are six claims, The third adeyuately describes the inven- 
tion :—In an electrical condenser, the combination of concentric 


condensing surfaces having outwardly flared ends producing spaces 

of gradually increasing width towards the ends of the cylinders, such 

cylinders being made progressively shorter as their diameters are 
increased, and a liquid dielectric filling the spaces between the 
cylinders, substantially as set forth. 

867,581. Rotary Expansion Enxoine, FE. Horn, Hillyard, Wash., 
assignor of one-third to J. A, Steele, and one-third to W. k. 
James, Hillyard, Wash.—Fited January 25th, 1907. 

There are three claims, of which the first is as follows:—In a 
rotary engine, the combination of a casing divided into compart- 
ments, adrum piston in each compartment, wings on the pistons 


[867,581] 





angularly displaced one with respect to another, and a shaft for 
the pistons, with a single valve for admitting and cutting off the 
motive fluid to the front side of the wings and exhausting the 
fluid from the rear side of the wings, an automatically actuated 
throttle for regulating the supply of motive fluid to the valve, and 
a reversing mechanism connected with the valve. 








ConsuL-GENERAL W. H. Micnaet furnishes the follow- 
ing particulars of the results of the examination of the sulphur 
mines of Sanni made by the geological department of Baluchistan. 
The mines, it is stated, have not been worked for many years, 
and have collapsed to such an extent that they have become very 
difficult of access ; besides which, parts of them have caught fire ; 
some of the clay bands are said to be so full of sulphur that 
they burn readily. The amount of sulphur impregnating the rock 
seems quite sufficient to hold out prospects of remunerative work- 
ing, especially taking into account the favourable situation of the 
mines at the edge of the Minhhi Plain. In the neighbourhood of 
the sulphur mines the rock is traversed by nutnerous veins of 





alunite, 
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only of the live gases of the fire-box—smoke tube super- 
heaters. 


from the whole body of the fire gases—boiler tube super- 
heaters. 


superheaters. 


steam plant and marine practice, has not been applied 











be noticed in detail. 
(@) Smoke tube superheaters.- 


When it was applied to two engines of the Prussian State 
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Railway, which, it may be remarked, are still working | it has been maintained on the Prussian lines up to the 
THE APPLIC ATION OF HIGHLY SUPERHEATED satisfactorily. It consists of a single 18in. tube running | present. 


STEAM TO LOCOMOTIVES. through the whole length of the boiler barrel, having| The second form of construction—Fig. 4—has the 
s ode Mier Fen ea rotiwave | the U-shaped superheater tubes arranged in a circle | advantage of requiring only rectangular connecting 
opent GARBE, Privy Councillor, Prussian State lailways. thins ih, "Thin, althomah of faud li s'| bends re h ibili P 
No, IV,* within it. is, although of fundamental importance, it | bends, and gives the possibility of an easier arrange- 
pe uae having served as the starting point for the later develop- | ment of the self-closing damper flaps. In another early 
DESIGNS OF LOCOMOTIVE SUPERHEATERS, ments by the inventor and the author, is now only of | form, which also proved satisfactory, each of the super- 
(Generally speaking, locomotive superheaters may be historical interest. | heater elements was made up of twoindependent U pipes, 
divided into the following Ciasses, as already mentioned :— (2) The Schmidt smoke tube superheater.—This is | so that the steam only passed once backwards and for- 


(u) Those using a large amount of heat from a part 
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Motion rods for the Superheater Valve. 
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Fig. 3-SCHMIDT LOCOMOTIVE SUPERHEATER 


(b) Those making only a partial abstraction of heat 


(c) Those heated by waste gases only—smoke-box 


A fourth clase, where the superheating is obtained by use 
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Fig. 4—SCHMIDT LOCOMOTIVE SUPERHEATER 


(1) The Schmidt fire-tube superheater dates from 1897, 


* No. Til. appeared November 8th. 





ordinary small tubes in the upper part of thé body of the 
boiler are replaced by two or three rows of larger size. | the steam passes through at a much higher rate of 
In the figures there are three rows of eight tubes of speed, whereby a better heat abstraction, and consequently 
124 1mm. internal and 133 mm. external diameter. Within | a longer life of the tube, is obtained. A more important 
each of these are four smaller tubes spaced at equal dis- | advantage is in the better form of connection between 
tances, connected together at their fire-box ends by cast | the tubes and the header. Each superheater element is 
steel return bends to form a single continuous passage, | independently secured by a single screw. 

} so that the steam passes four times along the length of 
cf an independent furnace, although in use in stationary the superheater tubes. Near the fire-box the outer tubes | made of the same metal as the engine cylinders, is so 
are contracted to 114 mm. to allow of a freer movement of | divided and connected with the boiler and valve chest 
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represented in its newest form in l’igs.3 and 4. In it the | wards through it. 
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Section hi.(s Fig.) 












Section. a.b. 







| 








Saturated Steam 





team j 





In the new form with the double looped arrangement 


The cast iron superheated steam collector, which is 
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Fig. 5-SCHENECTADY LOCOMOTIVE SUPERHEATER 


| 


= locomotives, and will not, therefore, be further con- , the water near the tube plates, into which they are ex- ; that the steam from the former must pass through the 
ldered. In the following pages some forms of the three | panded in a special way. The ends of each group of super- 
preceding types which have been adopted in practice will | heater elements on the smoke-box side are expanded into | 
flanges, which are connected to the steam collecting-box | na 

fies § This form of superheater | by screwed joints arranged either horizontally as in Fig. | arranged boiler tubes and the larger upper tubes containing 
Ves its development to Schmidt, who has invented two | 3, or vertically—Fig. 4—the joint being made tight by | the superheaters give up their heat partly to the surround- 
Principal modifications of it. | copper asbestos packings. The former arrangement | ing boiler water, and partly to the steam circulating in the 
| involving a semicircular return bend for the superheater | superheater. The regulation of the flow of the gases 
| tubes, has the disadvantage of requiring an extra long | through the superheater is effected by a system of 
' smoke-box, but asit causes a better utilisation of the heat | dampers, which are kept open by steam power as 


the whole of the superheater system simultaneously 
before reaching the cylinders. 
The fire gases being divided between the lower normally 
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long as the regulator valve is open, but are closed when the 
latter is shut either by a spring or a counterweight. 
When the engine is standing or running without steam 
the flame is entirely diverted from the superheater tubes, 
which would otherwise become red-hot. The position of 
the dampers can also be varied while the engine is under 
steam, by a hand wheel and rod on the driver's platform, 
so that the superheating may be regulated independently 
of the automatic arrangement. The latter, placed outside 
the smoke-box on the left-hand or fireman’s side, is a 
small steam cylinder whose piston is connected by levers 
with the damper flaps. There is a pipe connection 
between the back of the piston and the valve chest, 


so that when the regulator is open and steam is admitted | 





tubes, which, however, had the fundamental defect that 
the wet steam in the inner tube flows in the reverse 
direction to the superheated steam in the outer tube, 
and so exerted a cooling influence on the latter, with 
the result that no useful degree of superheat could be 
realised. 

In the later forms, therefore, the Field tube has 
been given up in favour of the U-tube. The only 
remaining difference is in the pipe connections at the 
smoke-box end, a series of rectangular collecting headers 
being used instead of the curved bends of Schmidt. This 
difference, however, I do not regard as an improvement, as 





the box ends block up the ends of the front tube plate of the 
boiler, making the smoke tubes difficult of access for 





From Admission 


Valve g 


13Tubes 














struction, involve four screwed joints of 45 mm. diametey 
an arrangement which certainly does not facilitate 
the removal of the element in the Vaughan arrange. 
ment. The Cole and the Vaughan superheater have 
in my opinion, the common disadvantage ‘that they do 
not allow each tube of each superheater element to expang 
freely; and they need freedom of expansion on account 
of the temperature of the steam in the single tubes of 
each element being different. In the Schmidt design 
this is obtained by the pipe bends in the smoke-boy 
whereas in the Cole and Vaughan designs all pipes are 
straight and rigidly connected. That is the principal 
reason for the defects the Vaughan superheater showed 


‘in service. (Compare H. H. Vaughan, before the Am, 
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to the cylinders the piston travels forward, opening the 
dampers, which are closed by the counterpoise as soon 
as the pressure is taken off by the closing of the regulator. 

The removal of soot and ashes from the large smoke 
tubes may be most readily effected by steam or com- 
pressed air either from the fire-box or the smoke-box, but 
preferably from the former. As a rule, air at ten atmo- 


spheres is the best cleaning agent both for these and the | 


ordinary boiler tubes. If steam is used the cleaning 
should be done while the boiler is still hot. Particular 
advantages of this form of superheater are to be found 
in the readily interchangeable character of its parts, as 
each element of the tube system being secured by a single 








Fig. 6—NOTKIN LOCOMOTIVE SUPERHEATER 


cleaning and caulking, besides prejudicially affecting the 
flow of the heating gases. The number of apertures 
| requiring to be kept tight and screwed joints is also much 
| larger in the Cole than in the Schmidt construction. 
| (4) The Vaughan- Horsey swperheater.—Up to the end of 
| 1903 a large number of hot steam locomotives with 
Schmidt superheaters had been adopted by the Canadian 
Pacific Railway Company, and at a later date a modified 
construction was introduced by Messrs. Vaughan and 
Horsey, the former being the superintendent of motor 
power, and the latter mechanical engineer to the company. 
In this, as shown in Fig. 7, the heater elements are 
5in. tubes, each having two superheating U-pipes. 
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Fig. 7—-VAUGHAN AND HORSEY LOCOMOTIVE SUPERHEATER 


screw needs only to be unscrewed to release it without 
interfering with the remaining parts, and the accessibility 
of each element and the smoke tubes. 

The important advantages that have been realised by 
the Schmidt smoke tube superheater have been followed 
by the introduction of numerous other forms based upon 
the same general idea, some of which will next he 
noticed. 

(3) The Schenectady superheater. — The so-called 
Schenectady superheater of IF. C. Cole, the chief engineer 


of the American Locomotive Company, is represented in | 


one of its newer forms in Fig. 5. When first introduced 
in 1904 the Field principle was adopted for the circulating 


The wet steam supply and hot steam collecting 
boxes are, however, completely separated. From the 
latter, which is placed below, small finger-like headers 
are carried upwards, and into them four tube struts 
that are connected to the hot steam-ends of the 
superheater tubes by twelve large coupling nuts are 
screwed. The wet steam passes from the large steam 


collecting box by similar small channels placed alter- | 
nately with those conveying the hot steam, but in a | 


downward direction. The channels are secured by struts 
and screwed collar connections similar to those previously 
described. The four steam circulating tubes therefore 
in each of the heating tubes on the Vaughan con- 


| 


| 
] 


Swain Sc 





Mast. Mech. Assoc., 1907, American Engineer, page 322.) 

(5) The Notkin superheater.—Fig. 6 shows a new form 
of this superheater. Originally the Field type of cir- 
culating tube was adopted, but this has been aban- 
doned in favour of the arrangement shown in I'ig. 7, 
where a 31 mm. tube is used centrally with a Serve 
tube, the eight spaces between the ribs of the 
latter forming the steam passages. The wet steam 
entering below passes along the four passages below the 
horizontal plane, and returns in the reverse direction 
along the upper ones to the hot steam collector. 








THE OHIO AND ERIE SHIP CANAL. 


INLAND navigation is popular just now in the United States, 
mainly in regard to projects for canals and river improvements. 
But the popular mind stops at the consideration of the canal 
as a completed structure, and fails to realise that a greater 
problem than construction is that of getting and handling 
traffic in sufficient quantities and in such manner as to be of 
some practical use in the system of transportation. ne of 
several perennial canal schemes is that for a canal to connect 
the Ohio River with Lake Erie, to handle a share of the great 
traffic of coal from Pittsburg and the river to the lake, andof 
iron ore from the lake ports to the Pittsburg steel and iron 
district. The total route would be 150 miles in length, about 
one-third of which would be canal and the remainder 
improved or canalised rivers. The rise is 177ft., with fifteen 
locks, followed by a fall of 327ft. to the lake, with eighteen 
locks. It is estimated that the work could be completed in 
six years, and at a cost of £11,000,000. So far so good. Here 
is a project for a canal on a route having a present rail traffic 
of some 20,000,000 tons of ore southbound and 10,000,000 
tons of ore northbound ; but the draught will be only about 
9ft., so that the huge cargo boats of 16ft. to 20ft. draught 
would be excluded. It is proposed that small steamers and 
barges of not more than 2000 tons capacity should make the 
entire trip by lake and canal, or that they should run only 
between Pittsburg and Lake Erie. In the latter case the canal 
system would be at a great disadvantage, with its thirty-three 
locks and the loading and unloading of small units. At the 
present time tl-e coal and ore are handled by 50-ton railway 
wagons, which drop their entire contents bodily in a few 
seconds at the coal wharf or the blast furnace store. 








Roya InstirutTion.—A Christmas course of illustrated pages 
adapted to a juvenile auditory, will be delivered at the Roya 
Institution by Sir David Gill, K.C.B., LL.D., D.Sc., F.1.5., 08 
“Astronomy, Old and New.” ‘The dates of the lectures are 
December 28th (Saturday), 31st, 1907 ; January 2nd, 4th, 7th, am 
9th, 1908, at 3 o’clock. 
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THE NEW WORKS OF 


YARROW 


AND CO., LIMITED, AT SCOTSTOUN 








NEW WORKS ON THE CLYDE. 


ALTHOUGH it is only about seven years since Yarrow 
and Co., Limited, of Poplar, finding their original ship- 
building premises too restricted for their constantly 
growing business, laid out new, much enlarged, and finely 
equipped works at Poplar, having an extent of 12 acres, 
pressure of circumstances made them finally decide to 
remove altogether from the Thames. These circum- 
stances were not at all connected with restricted working 
area. Increasing municipal rates, accompanied by more 
than proportionate growth in house rents, resulting in 
higher rates of wages, handicapped industiial activity, 
and it was more and more forcibly borne in upon 
the firm that in order te carry on their business profit- 
ably, and with satisfaction to themselves and their 
customers, it was necessary to remove their establishment 
from Thames side to another part of the country where 
cost of materials, transport, and labour was lower, and 
where taxation was not quite so excessive as they had 
there, of late years especially, found it to be. About two 
years ago they instituted inquiries, and began examining 
a number of possible sites for new works, and were, of 
course, soon invited to consider the claims of a bewilder- 
ing number of “ eligible situations ” in almost every part 
of the country. Ali through the firm’s quest, however, 
it was made more and more evident that their final 
choice would lie either in the Tyne district or in that 
of the Clyde. In the case of the latter the near proximity 
of the “ measured mile ” at Skelmorlie—regarded by many 
as the very ideal of arenas for speed trials, and often, 
indeed, in that connection prescribed as the standard by 
our own Admiralty and the naval authorities of other 
countries—was a determining factor. Other broad 
reasons, of course—applicable to the Tyne, however, a- 
well as to the Clyde—were cheaper coal, cheaper 
steel, cheaper labour, and lower property rating and 
taxation. 

Out of two or more likely sites on the Clyde, the firm 
eventually—early last year, to be precise—acquired one at 
Scotstoun, on the north side of the river. The laying down 
of entirely new works in this region by various firms, and 
the transference of long-established works from the centre 
of Glasgow, had been vigorously proceeding for some years, 
but the particular site procured had advantages, as to 
easy access by railway, road, and tram, which constituted 
it a highly desirable situation. It is immediately con- 
tiguous to Scotstoun West Station, on the Lanarkshire 
and Dumbartonshire Railway, and a stone’s-throw from the 
main tram thoroughfare between Glasgow and Clydebank. 
The ground acquired is about 12 acres in extent, and to 
the east of it there is about the same amount of vacant 
area, which the firm, if they find it necessary to extend 
their works, have the option of acquiring. The area 
occupied is square in shape, and, as will be seen from the 
general plan we give herewith, has on the south a river 
trontage of about 784ft., and extends backwards from the 
river about 680ft., being bounded on the north by a new 
thoroughfare—South-street—and by the railway above 
referred to. 

The establishment, which in all essentials—apart from 
the equipment of the engineering and _boiler-making 
departments is now practically complete—will give 
employment to between 1000 and 1200 workmen. As | 
yet the shipbuilding section is the only one where actual 
operations have been started, and in this department 
about 250 workmen are at present employed, a few of 
whom—skilled and trustworthy servants of the firm 
for many years—have followed the employers from 
Poplar. The full transference of plant, much of it special 
and quite new, will be effected during the spring of next 
year, after existing contracts at Poplar have been got 
through, and this will naturally be accompanied by the 
further immigration of Poplar workmen, although a | 
large proportion of Clydeside hands are, and will be, | 
employed. 
_ The transference of such a very substantial slice of | 
industrial activity, and its concomitant local benefits, 
however it may be regarded in the Poplar district of 
London, is viewed with nothing but satisfaction by the 
rating authorities and the industrial classes of this part 
of Clydeside. Housebuilding, owing to the industrial 
development which has beén going on for a number 
of years, has been vigorously proceeding, and adjacent 








districts will readily provide for and absorb the influx of | paratively smal] amount of labour required in fitting the 


new workpeople. 


We might also say that the firm has | ground area for the purposes of shipbuilding, and for the 


been warmly welcomed by the Clyde shipbuilding | erection of the extensive buildings now completed, as well 


and engineering firms. 


Yarrow and Co. intend in their | asfor the construction of the covered in tidal dock for out fit 


new and, as we hope to show, splendidly conceived | purposes, also nearing completion. While this is generally 
works, strictly to adhere to special classes of construc- | true, still in order to accommodate shop floor levels to rail- 
tion—viz., vessels of exceptionally high speed, and vessels | way levels, a large amount of material has had to be moved, 
of exceptionally shallow draught, and the construction | and the work of sloping the building berths towards the 
of the Yarrow water-tube boiler, which since the | river front necessitated the removal of many thousand 


Boiler Committee report has become more and more | yards of material. 
It is well known that by adhering to certain | supplement illustrate the manner in which this work has 


popular. 


Several of the views we give in a 


specialities, not only can the cost of construction be | been carried out. 


minimised, but the maximum of efficiency secured. For | 


The Clyde, abreast of the building berths, is about 


this reason the firm have no intention whatever of | 500ft. in width at high-water level, and as the berths are 
embarking on the construction of vessels of other descrip- | disposed at an anglefof 50 deg. relatively to the course 
tions, or of in any way competing. for the larger class of of the river, the length of launching run will be 
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PLAN OF THE WORKS 


vessels such as are built so successfully on the Clyde. | thoroughly ample for the very largest vessels the firm 


One department of the new works, of course, and as 


| 
| 


readers may readily believe, not the least important | 
section, are the shops in which the construction of | 


the Yarrow water-tube boiler will be carried on. It | 


may here be stated that the firm intend to make an 
earlier start with operations in this department than in 
their engineering department. One of various reasons 
for this consists in the fact that the boilers for the ten 
Brazilian torpedo destroyers, two of which are already 
well advanced in the shipyard, have parts about 18ft. 
long, and, in consequence, somewhat unwieldy for 
transport from Poplar works. These parts will all be 
assembled, and the finished boiler readily put on board 
ship at Scotstoun. 

Among other advantages of the site chosen was the com- 





contemplate constructing. The depth of water opposite 
the launching berths is already 20ft. to 24ft. at low tide, 
which, in itself, affords ample depth for safely floating 
vessels of such comparatively small displacement as are 
to be built. By increased depth, through further 
dredging by the Clyde Trustees, the firm will be able 
safely to launch their largest vessels with the minimum 
of checking arrangements. The position of the building 
berths relatively to the covered fitting-out basin, and to 
the other sections of the works, will be understocd from 
the general plan, and from the general view above, re- 
produced from a photograph taken from the opposite 
side of the Clyde. 

The contract for the whole of the constructional work 
of the new establishment was given to Sir Wm. Arroland 
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Co., Dalmarnock Ironworks, Glasgow, who prepared 
and erected all the constructional steel work—which, 


it may here be stated, has absorbed the use, altogether, | 


of some 2650 tons of steel—-whilst the excavating of 
the wet basin and building berths, and the building 
work generally, was undertaken by Messrs. Morrison 
and Masoa, Glasgow, with whom, as with the chief 
contractors themselves, Yarrow and Co. have dealt 
direct. Ground was first broken in March, 1906, and 
the erection of the new shops was begun in May, and 
though, as has been indicated, there is still much to 
be done—in respect especially of installing machinery 
—before the whole establishment is in full working 
order, the constructional work of the shops and offices, 
and the laying out of the establishment generally, are 
matters practically complete. 

In the work of excavation and levelling, and preparing 
foundations for the superimposed structures difficulties 
connected with softness and viscosity of soil were not 
unknown. These were most to be combated, of course, 
where suitably stable foundations were needed for the 
columns and walls of the shops. Liberal underpinning 
by timber piles was adopted under the heavier super- 


works, connecting the engineering and boilermaking 
departments, and designed to serve the purpose of bring- 
ing material and machinery items close to the head of the 
wet basin, and directly under the overhead crane which 
traverses the whole length of that basin. At another part 
of its circuit this track also comes directly under an over- 
head crane, which is carried on a gantry between the 
platers’ shed and the boiler shop—see plan. This 
latter crane—afterwards more fully referred to—and 
gantry are to serve the double purpose of taking material 
from the trucks underneath, and depositing it convenient 
to the platers’ shed entrances, as well as to handle material 
entering into the construction of vessels which are to be 
temporarily built, and then dismantled for shipment 
abroadin pieces. The space between the gantry standards 
is 85ft. in width, thus affording room for this class of ship- 
building work. The railway system throughout the works 
is of a very substantial and permanent character, and has for 
the most part been laid down from an early stage, and yielded 
great serviceinthe work of laying off and shop construction. 
For hauling and lifting purposes the firm have been sup- 
plied with a thoroughly capable locomotive crane, by 
Grieve, of Motherwell, having a lifting capacity of 7 tons 





Sir William Arrol and Co., previous shops on tbe same 
principle being those of Dubs locomotive works at 
Polmadie and the new boiler shop of Dunsmuir and Jack. 
son, Govan. This style of building was adopted only 
after searching comparison as to first cost and upkeep 
relatively to the more ordinary practice spoken ot, and 
our representative was informed that the two systeinis— 
upkeep considered—practically coincided as tocost. But 
other weighty corsiderations determined Yarrow and 
Co. to adopt the newer “ panel” system so common in the 
United States. Compared with works having walls of 
corrugated iron, the brick panel system affords more 
warmth to the workers in winter, and is cooler in summer, 
than the corrugated sheeting; while, as is well known, 
reverberation from the latter system of walls is a source 
of confusion and discomfort, in all seasons, where the 
hum of machinery and the clatter cf the hand ham:er 
prevail. 

The engineers’ shops—designated the machine shops 
on the sectional views we give herewith—are 210it. in 
length by 1538ft. in width, arranged in three bays, one of 
which is less in height than the other two. The columns 
marking the bays, as will be gathered from the cross. 
section drawings just alluded to, as well as from the illusty... 
tions from photographs in the Supplement, are an asse1:- 


| blage of H-bars, tied individually with lattice work, and 
| spaced at 30ft. centres along the length of the shops, 
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hese carry the girders for cranes and countershafting, 
which bind them longitudinally. The central bay, form. 
ing the heavy machine and erecting shop, has a clear 


| width between the standards of 60ft. 9.n., and a total 
| height, from floor to underside of roof wind-bracing, of 
| 50ft. 


This bay is served by a 50-ton traveller of Appleby’s 
make, described later, at a height of 41ft. Sin. from 
floor to crane rail level. At a height above floor of 30ft. 
a lower crane girder carries a 5-ton traveller of Broad- 
bent’s make, also afterwards referred to. The counter- 
shaft girders run the whole length between the columns 
at a height of 18ft. above floor level. The two side bays 
are light machine shops, one 47{t. in clear width between 
columns, the other 33ft. In the largest of these two side 
bays there is one 20-ton traveller and one 5-ton Adam- 
son traveller, carried on girders 3Oft. 6in. above floor 
level, and in the other and smaller bay there is one 5-ton 


| traveller carried on girders at 20ft. 6in. from floor to 
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structures where needed, as well as in the case of the 
foundation beds for the heavier machine tools. All diffi- 
culties were skilfully overcome, and progress has been 
rapid in all directions, especially so in respect of workshop 
erection, thanks to the efficient service of the adjacent 
Lanarkshire and Dumbartonshire Railway system. 

Throughout the new establishment the design and 
laying out of the several departments conform to the 
common aim of securing efficiency and stability, and 
everything gives evidence of being the embodiment of 
ingenuity, skill,and experience. Very special provision 
has been made throughout for good supervision and easy 
communication between the different departments, a fact 
which will the more readily be understood when it is 
mentioned that, generally speaking, the Scotstoun works 
are modelled on, and benefit from, experience in laying 
down the Poplar works only seven years ago. Both 
undertakings have been carried out under the able super- 
vision of a member of the firm’s staff, Mr. R. D. Keay, to 
whom great credit is due. 

Referring to the general plan of the works, ii will readily 
be gathered that the disposition of the several departments 
relatively to each other, and to the administretive offices, 
which occupy a central site abutting on the new Sonth- 
street, and most convenient to the Scotstoun West 
Station, has been carefully thought out, as has also been 
the scheme of transport facilities from without, and 
within, the works. Briefly, the departments, as they 
might be seen by a visitor entering from the general 
or administrative offices, run as follows:—To the right 
is the extensive block of engine shops, with general stores, 
tool stores, sub-electric station, &c., forming an integral 
part of the whole. To the left is the block of shops 
devoted to boiler-making, with a shop for galvanising—by 
electrical process—metallic material, as a necessary 
adjunct. Parallel to this group of buildings, and 
about 100ft. nearer the river, is the platers’ or steel 
workers’ shed, with sides which for most part can be left 
open cr closed according to weather conditions. This 
accommodates the necessary variety of machine tools and 
the heating furnaces and bending slabs for dealing with 
plates and bars that have to be furnaced. Further river- 
wards, and with jiberal vacant space for the storage and 
handling of structural material, are the building berths. 
These are at present eight in number, with about 210ft. 
or 220tt. of length above the line of high water, and all 
laid off at an angle to the river of 50 degrees. They take 
up about 300it. of the river frontage, and westward of 
them is the fisting-out basin, also set at an angle to the 
river, in order that vessels may have easier entrance, and 
to reduce the risk of the basin silting up. West of the 
basin, and abutting on the western boundary of the works, 
is a range of two-storey buildings housing the pattern 
makers’ and joiners’ shops, &c.; the top floor forming the 
moulding loft on which vessels’ lines are laid-off to full 
size. At right angles to this building is the smithy, a 
smaller but equally substantial building, and in the open 
space lying between this building and the general engi- 
neering shop is the house for a cylindrical retu:n-tube 
boiler, which, although electricity is employed throughout | 
the works for power as well as lighting, is necessary to | 
provide steam for power-hammers, heating of shops, &:. 

Alongside the several main buildings, and led into their | 
interiors, are lines of solidly-constructed railway of | 
standard gauge, to suit the siding from the Lanarkshire | 
and Dumbartonshire system. These projecting lines | 
diverge from a circular track, in the very centre of the 


at a radius of I1sft., of 5 tons at 23ft., and of 34 tons at 
30ft. 

The two main sections of the works—the engineering | 
shops on the west and the boiler shops on the east—are | 
practically one with the general office buildings. The 
managers of these departments are thus within easy | 
distance of the administrative centre, not only by tele- | 
phone but by personal contact. Each manager, more- | 
over, has his own administrative centre and ‘“‘coign of | 
vantege” in a well-appointed office, which, as will be 
seen on the plan, is so situated, relatively to the depart- 
ments under his charge, that intimate survey of all that | 
is proceeding can be made, while access to his presence | 
by under-managers and leading workmen is also easy. | 

The general offices are of substantial masonry and | 
of handsome design, by Messrs. Davis and Fimanuel, | 
of London, while internally they are arranged with | 
every regard to, and will be equipped with every | 
requisite for, rapid and accurate despatch of affairs, 


| side of roof wind bracing is 49ft. 


| of 60ft. 9in., aud the other of 47ft. wide. 


| rail level, 


What was said of the engineering shops as to thie 
reverberation from sheeted sides is true even in greater 
degree of the boiler department, and the general descrip- 
tion of constructional features also applies, although in 
floor dimensions the boiler section is larger than the 
engineering shops. By referring to the general plan it will 
be seen that the length is 300ft. between centres of outer 
columns, the breadth is 152ft., including a lean-to portion 
along the south side, and the height from floor to under 
Besides the lean-to 


| portion there are two bays, each of the height stated, one 


The central and 
wider is for assembling and erection purposes, being 
served by a 50-ton Appleby overhead crane, similar to 
that in the engine shops, and afterwards described, and a 
10-ton overhead Broadbent crane, while the north bay is 
more for machine tools. The lean-to is for tools of the 
lighter description, and here are placed a large number 
of portable pneumatic drills, &s., while pneumatic hoists 
attached to horizontal jib cranes are here and there 
mounted on the main columns. 

Betore referring in a necessarily brief und general way 


to the machinery equipment of the two main sections 
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whether clerical or technical. The arrangement of the 
various rooms—clerical and technical—in relation to 
Mr. Yarrow’s room, for instance, is such that he 
can converse directly and rapidly with any of the 
leading members of his staff. In the case of outside 


| managers an efficient system of telephonic communi- 


cation will be provided. 

The engineering shops and the boiler shops are 
constructed of steel, the boundary walls being of 
brickwork Qin. thick, built in panels between steel 
vertical standards and horizontal runners of H sec- 
tion. This, as will be seen from the drawings above, 
applies to the walls above the horizontal runner at the 
height of 15ft., below which the walls are still of brick, | 
but of the more substantial thickness of 14in. All the | 


brickwork is most thoroughly cement grouted. The brick 


| filling for the upper part of the walls, as far as the eaves of | 


the roofing, is somewhat of a novelty in West of Scotland | 
works construction, it being common to employ corrugated | 
galvanised iron sheeting above the height of the more | 
substantial walls. The buildings under notice, we believe, | 
are among the first of this kind to have been designed by 
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above noticed—which equipment, as already explained, 
cannot be thoroughly carried out for some time—the 
electric, hydraulic, and pneumatic power systems, 
&e., may be generally dealt with. Throughout the 
works the power employed is electric, save in the case 
of the smithy hammers, which will be worked by steam; 
and in the boiler shops, where the hydraulic riveter, the 
300-ton press, and a few other tools will be situated, and 
in the shops and alongside the building berths and fitting- 
out basins, where pneumatic portable tools are already 
largely in evidence. The artificial lighting of the various 
sections, it may here be stated, is by electricity, but pro- 
vision is also made for gas jets in odd places, and notably 
on each machine in the engine and boiler shops. The 
firm’s experience is that workmen, oa the whole, work 
under better conditions as to light and general conveni- 
ence with the gas than with incandescent, or with arc 
lamps. , 

The works are supplied with electricity for lighting and 
power from the Clyde Valley Electric Power Company s 
station at Yoker, about a mile further down the Clyde. 
Three-phase alternating current is supplied from this 
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company’s mains at 11,000 volts to the sub-station in an 
annexe to the engineering shop. Here it is transformed 
to alternating current at 400 to 440 volts by three oil- 
immersed static transformers of 600 kilowatts capacity. A 
fourth transformer is kept as a stand-by. The cubicle 
chamber into which the high-voltage current is brought, 
as well as the transformer house, are screened from the 
sub-station proper. As most of the continuous current 
motors which the firm had in use at Poplar are to be 
used in the new works at Scotstoun, it is necessary 
to supply continuous current at 210 volts to run these 
machines. A motor generator set of 250 kilowatts is 
employed, the motor being diiven by alternating current at 
400 volts, and the generator producing continuous current at 
210 volts. Aspare motor generator set will also be putdown 
asastand-by. The main distribution board for continuous 
current is kept separate from the distributing board for 
alternating current. The mains communicating from the 
sub-station to the boiler shops and to the platers’ shed 
are of insulated cable laid underground on the solid 
system. The wiring in the shops consists of bare copper 
where this can safely be used, but all mains which come 
down to the motors are of insulated cable. The work of 
laying the mains from the sub-station was carried out by 
the Callender Cable Company, but all the cables inside 
the shops, and also in the shipyard, have been laid 
by Yarrow and Co. themselves. 

Of the 50-ton electric overhead travelling crane by 
Applebys, Limited, of London, Leicester, and Glasgow, 
which serves the main bay in the engineering shops, a fair 
idea is conveyed bya view in the Supplement, which repre- 
sents it in position, and being subjected to the test load of 
75 tons. It runs on rails distanced 61ft. 10in. from 
centre to centre, the height from shop floor to top of rail 
being 41ft. 8in. While 50 tons is the working load on 
the heavy hoist, there is an auxiliary hoist designed to 
deal with loads up to 10 tons. Four motions are thus 
necessary, each worked by a separate motor, viz., lifting 
heavy loads, auxiliary lifting, longitudinal travelling, and 
traversing. The electric lifting and the travelling motors 
are of 50 horse-power. A few details of the powers and 
speed and the mechanical gearing of this capable 
appliance may be given. The motors are of the reversible 
enclosed ventilated type, fitted with slip rings. The 
heavy hoist lifting motor gives 50 brake horse-power 
running at about 750 revolutions per minute; the 
auxiliary hoist lifting motor, 30 brake horse-power, run- 
ring at about 750 revolutions per minute; the travelling 
motor, 50 brake horse-power, running at about 750 
revolutions per minute; and the traversing motor 
20 brake horse-power, running at about 750 revolutions 
per minute. The rating of the motors is one hour’s run 
on full load, with a temperature rise not exceeding 
90 deg. Fab. above the surrounding atmosphere. With 
the motors just enumerated the following approximate 
speeds are attainable :—Lifting—heavy hoist—full load, 
about 10ft. per minute ; lifting— auxiliary hoist—full load, 
about 30ft. per minute; travelling, full load, about 300ft. 
per minute; traversing, full load, about 100ft. per minute. 
This crane, which weighs 37 tons, is provided with a 
platform on each side, which runs the whole length of 
the girders. 

An Appleby overhead crane of similar power, span, and 
weight, but having an arrangement whereby itis operated 
from ground level, is provided in the central bay of the 
boiler works. The same bay is provided with a 10-ton 
traveller, made by Thomas Broadbent and Sons, Hudders- 
field, which firm has also supplied one of the five-ton 
overhead travellers in the engine shops, as well as the one 
of seven-ton capacity and 85ft. span carried on the gantry 
in the open yard. All the Broadbent cranes are also 
operated by alternating-current motors. The one in the 
engine shop is operated from a cage, and has a travelling 
speed of 300ft. per minute. The other two enumerated 
are worked from the ground level, and have a travelling 
speed of 150ft. per minute. The control from the ground 
has been found to give every satisfaction. The travellers 
are in all cases being tested to 50 per cent. overload, and 
under this condition all the movements are found to be 
under perfect control. 

For the heavier work in the boiler department a com- 
plete equipment of hydraulic plant is being put down, 
mostly the plant which has been approved in actual work 
at Poplar. The pumps there were steam driven, but 
electro motor driven pumps will be used at Scotstoun. 
The pressure employed is 150uU lb. per square inch. The 
main items besides the pumps and accumulator are a 
300-ton hydraulic press for dealing with the heavier 
curved plating in the Yarrow boilers, and the heavy 
stationary riveter, which is of Henry Berry and Sons’ 
make. This is a 13ft. gap machine, exerting on the 
rivet heads 60 tons maximum pressure. The dies of the 
machine are only about 3ft. above the floor level, so that 
when operating the man in charge stands upon the floor— 
a distinct manipulative advantage. The riveting machine 
is served by a 10-ton electric jib crane supplied by Sir 
William Arrol and Co., of Dalmarnock. 

For the cperation of the pneumatic appliances which 
are plentifully found throughout the boiler shops, the 
building berths, and dock workshops, air-service mains 
are systematically provided under observation as much as 
possible and readily accessible. Flexible rubber branches, 
metallic clad, are everywhere in evidence. At the 
present time air pressure for drilling and chipping is being 
supplied by a 50 horse-power motor driven compound 
vertical ‘‘ Sentinel” air compressor, supplied by Alley and 
Maclellan, the motor being of the British Westinghouse 
Company’s make. Two additional air compressors, of 
the Ingersol-Sargeant make, and driven by motors of 
about 50 horse-power by the Westinghouse Company, 
are being brought from Poplar, and will be re-erected in 
situations suited to the delivery of air at a pressure of 
100 lb. to the wide ramifications of air mains. All the 
compressors are compound machines, and their aggregate 
capacity will amount to about 650 cubic feet of free air 
per minute. As it is the firm’s usual practice to drill a 
large proportion of the plating in situ, the provision of 





branch mains and operating tools around, and on board, 
the vessels on the stocks and lying afloat in the outfitting 
basin, will be especially thorough. 

Of the general machine equipment of the engineering 
shops it is not possible at present to write, as nothing is 
yet in place beyond the overhead traveilers already dealt 
with. Briefly, however, it may be said that the practice 
of the firm at Poplar of keeping plant well up-to-date will be 
reflected, and where possible improved upon, by intro- 
ducing the latest machine tools of British, American, and 
German make, and that this will embrace tools o 
approved type for the manufacture of turbines. The 
heavier, and a number of special tools, will be separately 
motor-driven, variable speed motors being in some cases 
employed, but line shafting will also be used for giving 
motion to smaller tools in series. 

The boilermaking department, even more than the 
engineering shops, will, in the matter of special tools, be 
eloquent of the specialised work to be undertaken. The 
tools at present being erected in the two side bays are 
intended mostly, but for a time only, to be utilised for 
work connected with ship construction or with valves and 
other fittings appertaining to the hull. Eventually 
some of these will give place to tools specially 
designed for water-tube boiler manufacture. Thus 
amongst machines for quickly and economically machin- 
ing the steam drums and water pockets for Yarrow 
boilers there may be mentioned:—A large planing 
machine for shaping steam drum tube plates, supplied by 
Joshua Buckton and Co., Leeds; a planing machine with 
28ft stroke, by Hugh Smith and Co., Glasgow; a lathe, 
by Francis Berry and Sons, for machining the ends of the 
tube plates of steam drums; and one for turning up the drum 
ends. Other notable tools area number of multiple spindle 
drilling machines by Joshua Buckton and Co. Most of 
the tools just mentioned are motor driven. 

Before passing from the engineering and boilermakiog 
sections to that of shipbuilding and its subsidiary branches, 
which are even now in a fair state of activity, as well as 
of completeness, allusion may be made to one or two 
features coming under notice in an inspection of the 
departments already dealt with. Reference, in passing, 
has been made to the galvanising shop, and the fact noted 
that there will be available the option of the process of 
depositing the zinc electrolytically on the steel tubes or 
plates, or the ulder and better known process of dipping 
the plates and other items into baths of molten zinc. 
The tool store, from which workmen in the engineering 
department will be supplied, and in which tools will be 
fettled and tested, is, as will be seen from the general plan, 
an adjunct to the engineering block of buildings, and so 
are the general stores of the whole works. The placing 
and the arrangement of these small but important depart- 
ments have been matters as little fortuitous as the 
designing of bigger features. Although most fittingly 
associated with the engineering shops, the tool and 
general stores have outside as well as inside service 
doors, and to whatever department workmen coming for 
tools or stores may belong, there is by this arrangement 
no excuse and less temptation for idling with workmen 
of other departments. Incidentally it may be remarked 
the firm permit, and encourage by providing proper 
facilities, the workmen to sharpen their own tools. The 
general stores department extends almost the whole width 
of the engine shops in a substantial and well lighted 
lean-to at the east end of the general buildings. Stores 
are taken in from the line of works’ service railway 
which passes the door. The store is wire screened off 
from the general interior, so that all is under observation, 
while the window in the manager’s office commands 8 
survey of the stores department, as well as of the shops 
generally. So far as the engineering department is con. 
cerned, all stores are handed to workmen through a 
service window looking on to the shop interior, and the 
serving of stores to the workmen of other departments is 
effected through a doorway looking on to the yard. No 
workmen from other departments, therefore, have need 
to, or excuse for, entering the general engineering shops. 

Thoroughness—not to say lavishness—characteriser 
every feature of the new works likely to affect the comfort 
of the workmen, and, of course, the order and cleanliness 
aimed at, in the conduct of operations. Light and venti 
lation are abundant throughout. The roof is entirely 
glazed with jin. rough cast glass, and the provision of 
gutters for efficient draining, and of footways for cleaning 
and repairs, are a feature. The roof girders are transverse, 
and the trusses in the line of the shop’s length. The engine 
and boiler shops throughout have wood block floorings 
laid upon solid concrete foundations. This arrangement, 
of course, provides clean and comfortable foothold, and 
readily admits of thorough cleansing. It is in pleasing 
contrast to the dirty, bare earth—with here and there 
thin ragged patches of wood to relieve the general uneven- 
ness—which too often obtains in boiler shops. 

Coming at last to deal with the section or sections con- 
cerned with the building and outfitting of ships, the 
nearest item to the boiler works, and the first in the order 
of ships’ construction, is the shed where the steelworkers 
prepare the structural material. It will be remembered 
that between the boiler shop and this shed is a space of 
between 85ft. and 90ft., spanned by a 7-ton overhead 
traveller, carried on a gantry which extends to the circular 
track of standard gauge railway, from whence material 
may be lifted from the trucks. This space, while also 
affording room for storage of material, will be used for the 
erection of light-draught craft, intended to be taken 
asunder, and shipped in pieces for re-erection abroad. 
In this work the overhead traveller will be an effective 
servitor. 

The steel workers’ shed, as will be seen from the 
general plan, is 180ft. long between centres of outer 
columns, and is in two bays of 45ft. each. It has solid 
brickwork gables, but is open for most part at the sides, 
or protected from the weather by sliding corrugated 
galvanised sheeting, and the roof is entirely glazed. 
It contains the necessary variety of machine tools 
for flattening, shearing and punching plates, shearing, 





straightening and punching angles; and the furnaces, 
bending blocks, and scrieve boards requisite for.the work 
of giving proper curvature to the plates, beams, and other 
bars in a ship’s framework, and for imparting surface 
curvature to plates. Of the interior of this important 
section of the work, we give in the Supplement 
several illustrations. A goodly proportion of the 
material entering into the structure of the vessels — 
especially the smallest class—built by the firm, can Le 
worked cold, and the furnace accommodation necessary 


f | is, therefore, not extensive. The provision, however, of 


this as of other facilities throughout the works is libera), 
and of the most approved character for the work involve, 
coal being the fuel employed. Most of the machines here 
in the way of shearing and punching, rolling, and flattenin«, 
are driven from line shafting, and the shop is well appointe | 
as regards the hoisting and slewing entailed in briogins 
the material up to the various machines. Overhead run 

ways are adopted, and every allowance is made in the roof 
arrangements for the extension of this system. 

Although the equipment of machine tools is not 
by any means as yet complete, there is the necessary 
variety, and work is now rapidly proceeding on the 
structural items for four of the ten torpedo-boat destroyer 
which the firm some time ago received orders for fron 
the Brazilian Government. Two of these are now in 
frame on the building berths, as outlined on the general plan 
of the yard, and as shown in our illustrations from photo. 
graphs— see Supplement. This first pair of the lot of ten 
—to be named the Para and the Paiuhy—are 1260 and 
1261 in the numbering of Yarrow and Co.’s productions, 
a fact which is in itself indicative of long and fruitful 
activity. ‘Two or more of these craft will always be in 
evidence on the stocks until the completion of the 
contract; the other and equally suitable berths being 
reserved for other contracts forthcoming. As noticed 
when describing the boiler-making shops, the main bay 
of that department of the works is being utilised for laying 
off, by template arrangement, the deck beams and 
plating, and the transverse bulkheads, for this contract of 
Brazilian destroyers. The work of shaping and otherwise 
preparing the material under such advantageous condi- 
tions, as to roominess, light, and shelter, proceeds rapidly. 
Of course this work will be done more in the open when 
once the boiler shops are equipped and in working order. 4 

In the open yard, and favourably situated as regards 
the storage space for material and the building berths, are 
a number of motor-driven tools, including punching and 
shearing machines by Berry ; plate-bending rolls by Hilles 
and Jones, of Wilmington; joggling rolls, on Doxford’s 
patent, by Berry, &c. The current is supplied to these 
machines by cables carried on light steel masts, and the 
position of the masts is such that the machines may be 
placed wherever most convenient for the work in hand. 
Radiating from the platers’ shed, and traversing the full 
length of the berths, is a system of 24in. gauge light 
railway which greatly facilitates transport of material. 

In the matter of their tidal basin Yarrow and Co. are 
equipped for the rapid and efficient fitting out of their 
specialised productions in a way which no other firm in 
this country can rival. The basin is roofed in with glass, 
and traversed at a suitable height by a 50-ton overhead 
traveller, and lined on each side at cope level with lean-to 
working shelters. It is well equipped with the lighter tools 
always required in finally adjusting and fitting machinery 
itemson board ship. The basin is actually a fluid workshop 
floor, surrounded by many of the power appliances, and 
with all the light and shelter appertaining to workshops 
of ordinary character. 

In the Supplement we give a series of illustrations show- 
ing, at various stages, the work of forming the basin, and of 
bridging it over with its roof structure and supporting 
columns. These illustrations, together with the drawings 
given on page 489, very adequately convey the story 
of the construction and the appearance of this important 
and somewhat rare feature of the new works. The 
dock is about 320ft. in length by 86ft. clear width at the 
cope, and has a central depth at low tide of 19ft. at the 
river end and of 16ft. at the head. In the work of 
excavating the dock hard boulder clay had to be contended 
with, diving and blasting being resorted to to minister to 
the bucket hopper dredging, and the dredging by grab 
close alongside the walls. The construction of the dock- 
head entailed a lot of piling and care in arrangement in 
order to maintain the stability of the softer surface 
material. By a series of piles—seen in the illustration 
—in conjunction with strong metal ties, resembling 
in form a bowstring girder laid on the horizontal, the 
ends of which are anchored deeply into the ends of the 
concrete walls, thie somewhat difficult part of the work of 
construction was skilfully accomplished. 

The height toroof tie above cope level of the dock is 61ft. 
3in., and at a height of 50ft. Qin. is the rail level for the 
50-ton overhead travelling crane, which has an auxiliary 
hook of 10-ton lift, the span of 93ft being amongst the 
largest in this country of cranes of this power. This 
notable appliance is of Appleby’s make, and in general 
design similar to the 50-ton Appleby crane already 
described for the machine shops. The columns support- 
ing the roof members and the crane girders are set at 
55ft. centres, and in addition to being well anchored in 
the body of the concrete walls of the dock they are 
stiffened laterally by the roof principals and columns of 
the lean-to erection. The main columns and those of 
the lean-to structure are further tied within the con- 
crete by strong channel ties, and at the river end by 
strong diagonal! bracing. The crane girders at the end of 
the dock project for about 50ft. clear of the roofing, and 
21ft. beyond the last of the line of supporting columns, 
the reason for this being clear from what has been before 
said of the overhead traveller taking material and 
finished items of ships’ machinery and outfit from the 
trucks on the circular line of ground railway, in touch 
with machine and boiler shops, and with outside lines of 
supply. It is probable at an early date that mono-rail 
cranes with radial jibs will be provided on each side of dock, 
intended to transfer the lighter items of outfit from the 
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lean-to shedding at the dock sides to the vessels afloat. 

Tie range of two-storey buildings on the west side of 

the tidal dock gives accommodation to the pattern- 
making, the joinery, and polishing shops, with, on the 
upper floor, the moulding loft, where the vessels are laid 
off full size. The buildiog is of substantial brick con- 
struction, 278ft. 6in. in length by 44ft. in width, and 
copiously lighted from windows on each side. On the 
ground floor, uaderneath the ordinary wood flooring, 
there is bio. depth of tar paving, rendering the floor quite 
daip-proof. In the width of 44ft. there is only one line 
of pillars supporting the upper floor, and these are 
placed to one side, leaving two-thirds of the floor area 
free from obstruction. The machinery, with which this 
Jeyartment will be plentitully equipped, will all be motor 
driven; the motor, which will drive machines in series from 
line shafting, being situated in a substantially constructed 
pit underneath floor level. Connections to the machines 
will be made by belts brought through holes in the floor, 
thus keeping all belts well clear of the work, and in no way 
interfering with the handling of material. The joiners’ 
benches will be arranged at one side of the building, 
between the west wall and the line of pillars already 
alluded to, leaving the major portion of the shop free for 
machine tools and erection purposes. Wide stairways of 
easy gradient conduct to the upper floor, one end of 
which may be used for storage of polished cabinet work, 
&s. The flooring here is of yellow pine 1jin. thick, allow- 
ance being made from the top surface to the feather-and- 
groove of the boarding for the wear entailed in keeping 
the floor always smooth and clean for draughting pur- 
0ses. 
At right angles to the range of shops just described is 
the smithy, 149ft. in length and 38ft. Sin. in breadth, of 
substantial steel and brickwork construction, the frame- 
work of which, with the louvre arrangement of ventilation 
on the ridges, may be seen in one of the illustrations we 
give. It may be said that provision for light, as well as 
ventilation, is here aimed at as if these were not quite 
the impracticable conditions they are too often supposed 
to be in designing smithies. Fourteen smiths’ hearths 
will be put down, supplied with blast from a Sturtevant 
fan driven by a motor, which will also drive an emery 
grinder, shearing press, and grindstone. Foundations are 
here provided for four steam hammers, which will be of 
varying capacity, the largest being of two-ton power, and, 
in addition to two “ Oliver” hammers, all will be actuated 
by steam supplied from a cylindrical return tube boiler 
placed outside the shop, as seen on the general plan. 
These hammers are the only steam actuated appliances 
in the works, all others, as before stated, being elec- 
trically, hydraulically, or air driven. 

It may be added that Messrs. Yarrow estimate that the 
cost of production of the special class of vessels they 
build, namely, vessels of high speed or of exceptionally 
shallow draught, will be reduced fully 10 per cent. as 
compared with Poplar. They believe, had they remained 
in the South, it would have been impossible to continue 
their business in the face of the competition with firms 
more favourably placed. We need scarcely add that we 
trust the enterprise they have displayed in making the 
move from London to the Clyde may meet with the 
measure of success it deserves. 


LAND RECLAMATION IN HOLLAND. 
No. I. 

In view of the increasing attention which is being 
paid to foreshore protection and to land reclamation 
generally, we feel sure that the following account of 
past and present-day work in Holland, compiled from 
Dutch official sources of some years ago, will be found of 
interest. 

When Cesar came to Batavia vast forests grew at the 
level of the water, quaking morasses lay on every side, 
and the oozy soil was only here and there thrown high 
enough to give a foothold to the scant and hardy popula 
tion. Travellers of that time relate that the whole land 
could be traversed on fallen timber without touching 
the ground, and rivers were blocked with rafts of 
uprooted oaks. The climate had an almost Norwegian 
fierceness. Even four centuries later the country was 
described as an “endless and pitiless forest.” Oui of 
this waste of water and almost floating soil—driven now 
here and now there by the unbridled floods of the Rhine, 
or melted into silt again and swept away by fierce inroads 
of the sea—a noble people has created the fertile and 
productive home of a compact and prosperous common- 
wealth, has defended it in long and ferocious contest with 
the mightiest Power of Europe, and stands to-day the 
proudest example that our race has to show of con- 
quest by patient and unflinching toil and devotion, over 
the combined opposition of Nature and of man. The 
changes made by inundations have been almost incredibly 
great. A large part of that arm of the German Ocean 
which forms what is called the Zuyder Zee was formerly 
inhabited and cultivated land. Successive irruptions of 
the sea have melted away this vast tract, until from 
Harlingen to Texel all is now navigable water. In the 
final inundation which effected this opening 80,000 lives 
were lost. In 1277 an irruption of the sea, sweeping 
forty-four villages from the face of the earth, carried the 
borders of the Dollast beyond Winschoten. Gradual 
reclamations have reduced it to its present size. Fre- 
quent inundations are recorded from the earliest history 
of the Netherlands. In 1570 100,000 lives were lost, 
80,000 of them in Friesland alone, this province and 
Groningen having always been the greatest sufferers. 
Since then the inundations have been less frequent and 
somewhat less disastrous, Robles, the Spanish com- 
mander in Friesland, having introduced a new and 
more suitable system of diking. Internal inundations, 
arising from the action of storms in the inland lakes, and 
still more from the floods of the Rhine, have been only 
less disastrous than the breaking in of the sea itself. 
The Rhine, bringing vast deposits of soil in its flood, is 











always lifting its bed, and constant additions to its dikes 
are thus made necessary. Then, too, while its northern 
waters are frozen, the more southern sources of its 
current are already unlocked, sending down freshets, 
which are dammed back by the ice, and even thrown out 
of the banks, flowing over fertile farms, and constituting 
a never ending source of danger. 

Leaving out the barren sand dunes along the coast, 
there was in the year 1575 in North Holland less land 
than water; and such land as there was had to be 
defended by constant care, not only against the incursions 
of the higher-lying sea, but equally against the waters 
of the interior lakes, which often stormed the protecting 
banks of the reclaimed country with such force as to 
break through and do vast harm. The land was divided 
into peiders, which were kept dry by pumping. There 
was little soil so high that artificial drainage was not 
necessary, and the whole territory was saved from being 
overwhelmed by the sea, only by the dunes and by arti- 
ficial embankments. On this insecure soil the Datch 
made their successful stand against the Spaniards, often 
cutting the dikes and flooding miles of fertile country as 
the only available defence of their liberties and their 
lives. From the rich ports, scattered over the interrupted 
Jand, they controlled the commerce of the world. Educa- 
tion was universal, as it was nowhere else in Europe; 
nearly the whole population could read and write. 
Flanders ard Italy were the richest and the most indus- 
trious and flourishing of the Western nations. To what 
extent the character of the people, and the condition of 
the land in which they have lived, have re-acted on each 
other it would be curious to examine. Certainly the 
success of such enormous undertakings bears evidence of 
great strength of character, natural or developed. 

In the pursuit of their aims, it would almost seem that 
no cost is too great. The whole country bristles with the 
evidences of the most gigantic expenditure. The coast 
of Friesland is held against the attacks of the sea by works 
which include 60 miles of piles three rows deep. Near 
Haarlem a dike of Norwegian granite 40ft. high and 
stretching 200ft. into the water continues for a length of 
five miles. Since 1575 more than three hundred years 
have passed, and now nearly all the vast wastes of water 
among which the films of land formerly threaded have 
been pumped off from the face of the earth. 

Nearly the whole of North and South Holland is a level 
plain stretching from Helder to Zeeland, and lying behind 
dunes or sand-hills on the sea-coast. It is a level plain 
in the sense of having no elevations, but it is full of 
depressions, where the surging of the old-time waves 
washed away the half-soluble soil and floated it out to 
sea. Much of the land remaining is of a sort that may 
be in like manner easily destroyed. The plain formerly 
stretched away to the eastward and north-eastward. 
through Friesland and Groningen, but the formation of 
the Zuyder Zee has made a wide separation between the 
two districts. 

The unit of all Dutch drainage is what is called the 
“polder,” a term which applies to any single area 
enclosed in its own dike and drained by the same pumps. 
Some of them are but slightly below the level of the 
surrounding country, and need but a light embankment; 
such are often of tolerably firm soil, and require only the 
removal of the water to make them fertile. Others were 
originally ponds or lakes, or deposits of wet muck, which 
have been enclosed by more substantial embankments, 
and from which the removal of the water was, and con- 
tinues to be, a more serious operation. Polders are fre- 
quently formed after the removal of the peat and its sale 
for fuel. Its place is occupied by water, and then com- 
mences the fresh operation of improving the embankment, 
removing the water, and often even adding a large quan- 
tity of foreign matter to make fertile soil. Sometimes 
the peat is found under a stratum of arable soil several 
feet thick. This is carefully laid aside to form the basis 
of cultivation after the peat is removed and the drainage 
completed. The boats which take turf to the cities bring 
back street sweepings, builders’ rubbish, and waste of all 
kinds, which in all towns in Holland, large and small, 
are said to be carefully collected and sold for filling 
places from which turf has been raised. The polders 
vary in size from two to three acres to over 40,000 
acres. They are sometimes only a few inches below the 
established level of the outlying water, sometimes 17ft. or 
18ft. below this. Those first drained were shallow 
marshes, which could be secured by slight dikes, and 
drained by a single small mill. Later, when the country 
had made more progress, the system was applied to deep 
marshes and lakes, requiring large and strong dikes, and 
a number of large mills for their pumping. 

The interior of each polder is cut with canals and 
ditches, which serve to lead the water towards the mills, 
and insummer effect the distribution of the water admitted 
from without. In the district of the “Rhineland ” there 
are nearly 90,000 acres of land, which, but for the com- 
bined skill, and perseverance, and capital of the people, 
would be buried, much of it under 17ft. of water. The 
polder drainage alone, apart from the Haarlem Lake, 
employed 260 windmills. The official head of drainage 
operations is the Hydraulic Administration. This is a 
body of skilled men, some of them engineers, who have 
charge of the hydraulic interests of certain districts. The 
Administration of the Rhineland, for instance, has com- 
pletej urisdiction in all matters concerning the dikes and 
drains of that part of North Holland lying between Am- 
sterdam and the sea on the east and west, and between 
the Ij and the environs of the Hague and Gouda on the 
north and south. Their territory includes Leyden and 
Haarlem and the great Haarlem Lake. These administra- 
tions have entire control of the means of outlet for the 
drainage waters, snd of the mechanical appliances by 
which this removal is facilitated. They have i oa super- 
visory control over the drainage government of the differ- 
ent polders in their districts. The district is divided into 
two classes of territory—the polders and the basin. The 
polders are governed by officers appointed by local pro- 
prietors; the basin entirely by the administration. The 





latter consists of all canals of communication and other 
channels for the removal of the water pumped from the 
polders, and also of any undrained bodies of water that 
may exist in the district. 

One of the most important duties of the Hydraulic 
Administration is to establish the maximum level of the 
water in the basin, and when from any cause the water 
has reached this level, to see that no more water is pumped 
from the polders until it shall have subsided below it. 
Control is also taken by this body of all questions arising 
between different polders as to the injurious effect of the 
pumping of one upon the interests of the other. The care 
of the exterior defences—defences against the influx of 
water from the sea or from interior sources—forms an 
important part of their office, and, indeed, the safety of 
the country depends more than anything else on the 
vigilance with which in time of danger the detailed dike- 
guards are made to attend to their duty. When south- 
west gales have long prevailed, forcing the waters of the 
Atlantic around the North of Scotland, and are then 
succeeded by north-west gales which blow these waters 
into the German Ocean beyond the capacity of the 
English Channel to pass them, they are piled against the . 
coast of Holland with terrific force; the high tide is pre- 
vented from receding, and the next tide, and sometimes 
even the next, is piled upon it by the winds until only 
the utmost exertion suffices to prevent its surmounting 
the dikes. In such times, an army of men hastily build 
a new dike on the top of the old one, contending with the 
waters inch by inch, and so preventing that first 
damaging flow which is like “the beginning of strife.” 
The Hydraulic Administrations are of such: universally 
recognised importance that they have always been 
respected during political troubles and revolutions, and 
in spite of the administrative or judiciary sub-divisions of 
the country. The polder masters, or the local authorities 
for the regulation of the drainage of the individual polders, 
have charge of the maintenance of the dikes and mills, and 
of the opportune removal of the waters. The Hydraulic 
Administration is charged with the maintenance of 
just equilibrium between the interests of the polders and 
those of their own works of drainage, and with the control 
of intercommunication, &cz The point at which the level 
of water in the basin shall be fixed, and the strictness 
with which it is maintained, are the cause of frequent 
difficulty between the two organisations. The authorities 
of the polders are naturally anxious to make their drain- 
ing as rapid as possible, and frequently continue the 
working of the mills after the fixed level of the waters 
without has been reached, hoping to escape detection, or 
risking the penalty that may result—anything rather than 
that their own polders shall remain submerged. The 
owners of polders with strong and high dikes often care 
little that, in draining them, they injure neighbouring 
polders with smaller or feebler dikes, and it requires the 
strong authority of the administration to which they 
belong to prevent serious injury from this source. 

No view of Dutch drainage would be complete which 
did not take into consideration the vast production of 
peat for fuel. In spite of the fact that Newcastle coal 
can frequently be delivered at Amsterdam or Rotterdam 
for less than its price in Dublin, and that German coal 
can also be had at very low cost, yet by far the largest 
part of the fuel used in the Netherlands, not only for 
domestic purposes, but for steaming, brick burning, and 
all manner of manufactures, is the peat taken from their 
own bogs. The annual consumption amounts to millions 
of tons, and is constantly increasing. So strong is the 
influence of the profits of the peat trade, that even in 
this country, where land is so high in agricultural value, 
and where so much of the energy of the people is devoted 
to the reclamation of submerged lands, there is a con- 
stant destruction of fertile fields in the interest of those 
who seek the fuel lying beneath the soil. This latter is 
rapidly removed, strip by strip, and then, the substratum 
of rich peat being taken out, the trench from which it 
came is allowed to fill with water—thus to remain until 
the new draining at the lower level shall have restored it 
to cultivation. Some of these turf-lakes have attained 
great size; the polder called Zuidplas, near Rotterdam, 
about 14,000 acres in extent, was an artificially formed 
turf-lake. 

The turf-lakes lying east of Haarlem Lake, parts of 
which have long been drained, were of even greater 
extent. Now, no auch removal of turf is permitted until 
provision has been made for payment into the Treasury 
of enough to cover the taxes due from the land while it 
shall remain covered with water, and the cost of the final 
drainage. Each polder is supplied with a gate for the 
admission of the exterior water. These lands, although 
so low, and though created by artificial drainage, suffer 
quickly from drought, and it is important to their fertility 
that the water in the interior ditches and canals be not, 
in dry weather, reduced below a certain level ; fortunately 
the means are always at hand for the -needed supply. 
Windmills have been used in Holland for the drainage of 
land from immemorial time. The little mill, with a vane 
to turn it toward the wind, which is much used in Fries- 
land, costs about 300 gu'den. The large mills used in 
deep draining cost even a hundred times this sum. These 
are, indeed, large, and a row of them at the side of a 
canal is really imposing. 

The foundation to the height of the doors is of stone or 
brick; on this rests the superstructure, which, including 
the revolving hood, is beautifully thatched with straw. 

The paddle-wheel is actuated by a simple communica- 
tion with the wind-wheel; it drives the water up an 
incline to a higher level. With no important modifica- 
tions, this is the type of all draining-mills, except a com- 
paratively small number, when the Archimedean screw is 
used. Each will of the larger size is capable of raising 
water to a height of about 4ft. With a fair wind it will 
lift to this height from 5000 to 10,000 gallons per minute. 
Each windmill is under the charge of a man whose family 
makes its home within it. 
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Fig. 1—DAIMLER GEAR BOX 


Fig. 2—DARRACQ BACK AXLE AND GEAR BOX 


























Fig. 3—DAIMLER LIVE AXLE 


Fig. 4—SHEFFIELD SIMPLEX ARCHED LIVE AXLE 


























Fig. 5—-THORNYCROFT 6-CYLINDER ENGINE 


MOTOR CAR EXHIBITION AT OLYMPIA. 
vo. I, 


No. 
Tue exhibition of motor vehicles for pleasure purposes 


which was opened at Olympia on Monday last under the | 


auspices of the Society of Motor Manufacturers and 
Traders is the largest ever held in this country. In addi- 
tion to British builders, France, Germany, Italy, Switzer- 
land, Belgium, and America are all represented. The 
number of exhibitors is over 300, and it is estimated 
that over 140 different makes of cars are on view. Out 
of this number only three types of vehicle are propelled 
by steam engines. The most noteworthy features of the 
Exhibition, as showing the trend of modern motor car 
design, are the increasing adoption of the four-cylinder 
vertical engine, a further diminution in the use of hori- 
zontal engines, general improvements in details, the 
ascendency of the propeller shaft and live axle form of 
transmission, the almost general adoption of magneto 
systems of ignition, and the large number of removable 
rims for road wheels. Hitherto when a pneumatic tire 
has been punctured or otherwise damaged while in use, 
it has been necessary to replace it. The process is by no 
means easy under the best of circumstances. Tempo- 


| rary expedients have for some time been on the market 
| which enable the unfortunate motorist to reach his desti- 
| nation before repairing the damaged tire. 


Now, however, 
it is possible to have the wheels built in such a way that 
instead of cramping on a temporary rim, the wheel and 
rim are made in two distinct parts, and by carrying a 
separate rim fitted up with a tire a permanent replace- 


| ment can be effected on the road with much less trouble 


than was formerly necessary in taking off a tire only. 
Although it does not attract the admiring crowd which 

is always to be seen round the more glittering exhibits, 

the E.J.Y.R. steam car exhibited by the Highclere Motor 


| Car Syndicate, Limited, Highclere, Hampshire, is one of the 


most interesting engineering features of the show. The car 


| may be roughly described ag a petrol-engined vehicle driven 


by steam, the chief difference being the use of a flash 


| boiler and the abolition of the change gear box. The 


early experience which motorists have had with toy-like 
and flimsy American steam cars has had a very bad effect 
upon would-be users of steam for road locomotion, and it 


| requires some pluck to enter the lists with steam against 
| the powerful petrol motor interests. 


Mr. Rutherford, the 
inventor of the E.J.Y.R. car has, however, set out to 


Fig. 6B—THORNYCROFT 4-CYLINDER ENGINE 


supply a vehicle of far different type to some which our 
readers may have in mind. The chief feature of the 
system is an ingenious automatic regulator and governor 
which enables the engine to be run free for testing or 
warming up before starting, and also allows the engine 
to be driven very slowly to maintain a constant supply of 
water to the generator. This latter advantage is intended 
to prevent one of the greatest sources of trouble in flash 
boilers, namely, the burning of the tubes owing to the fire 
being left on when there is an absence of water or steam 
in the tubes. In Fig. 7, page 493,is given a general view 
of the chassis, while on page 496 are a side elevation and 
plan of the chassis, together with sectional views of the 
engine and regulator. The engine has three vertical 
cast iron cylinders 2}}in. bore by 3fin. stroke. These are 
single acting, and cast separately, the valves being of 
the mushroom type operated from a sliding cam shaft by 
plungers fitted with balls. The cam shaft is controlled 
by a lever on the steering pillar, which gives a variable 
cut-off, neutral and reverse positions, while the engine can 
also by the same means be converted into a steam brake. 
The cam shaft is so constructed that by the removal 
of one set of nuts the whole of the valve mechanism 
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can be removed. The pistons have each five steel 
split rings, and are connected to their rods by a cross- 
head bearing fixed into the head of the piston, requiring 
no holes in the piston walls for the gudgeon pin. By 


to the condenser in front of the bonnet. 
denser the water is returned to the tank. The automatic 
regulator is intended to obviate the disadvantages of the 
thermostat in steam cars and is of novel design. It is 














Fig. 7—E. J. Y. R. STEAM CAR CHASSIS: 


removing an inspection plug in the top of the cylinder, 
and the lower crank case cover, the pistons and connect- 
ing rods can readily be withdrawn. The steam throttle 
valve is mounted on the near side of the engine crank 
case, and is of the balanced valve type. It is controlled 
by a centrifugal governor on the end of the pump shaft, 
which can be cut out when increased speed is required 
by a small pedal, in the same way as with petrol engines. 
The boiler or generator is of the Serpollet pattern, and 





Fig. 8S—AUTOMATIC WATER REGULATOR 


carried under the bonnet. All the tube joints are outside 
the boiler casing, so that in case of one giving way it can 
be easily replaced. The generator is encased in a lagged 
box, and the exhaust gases from the burners are led to 
the rear of the car. The vaporiser is fitted in the base 
of the generator, and consists of a grid of solid drawn 
steel tubing, through which the paraffin passes on its 


shown in section in Fig. 8, and its action will be seen. 
Two pistons of different diameters are fitted on to one 


From the con- 


is that as the pistons rise or fall, according to the steam 
pressure, the supply of water to the generator is auto- 
matically regulated. Atthesame time a lever M actuated 
| by the piston shaft automatically closes or opens the fuel 
| supply pipe to the exact amount required, a by-pass in 
| the taper valve D being provided to keep the burners 
| always alight. Thus the pressure of stearn is made to 
actuate the regulator,and supply the generator entirely 
automatically with the proper proportion of fuel and water 
required for any predetermined pressure of steam. There 
are three pumps, two of which are for keeping up a water 
supply to the generator, and the other for maintaining 
air under pressure in the fuel tanks. These pumps 
are worked by means of enclosed gearing off the 
crank shaft. The amount of water supplied to the 
generator by the pumps, though normally controlled 
by the automatic regulator, can also be varied if 
desired by a small lever on the steering wheel. 
The transmission system resembles very closely that of 
the live axle petrol car, with the exception that the 
change speed gear-box is absent. Between the engine 
and the cardan shaft is interposed a self-contained metal 
cone clutch. The cardan shaft has two universal joints, one 
of which—at the front end—has adjustable ball bearings . 
to take up wear on the pins. The steering gear is of the 
usual worm and segment type; the brakes, foot and hand, 
act direct on the back wheel hubs; the frame is of pressed 
steel ; and there are three pedals—one for the clutch, one 
for the brake, and a third for the accelerator. The 
lubrication of the engine seems thorough. The crank 
shaft, big ends of the connecting-rods, cam shaft, valve, 
|and pump gearing are entirely enclosed in the crank 
| chamber, and run in a bath of oil. The pistons are lubri- 

















Fig. 10O—ARMSTRONG-WHITWORTH CHASSIS 

















Fig. 11—ARMSTRONG-WHITWORTH ENGINE AND GEAR BOX 


way to the several burners. The latter are of the Bunsen | spindle, the larger piston A being below the smaller B. | cated by pressure through sight feeds on the dash, and 


type, with twelve jets arranged in three rows of four 


The cylinder in which the pistons work is made in two 

















Fig. 9—4-CYLINDER 


burners. They are enclosed in a tray which can be 
pulled out, and is made so that the flames are not liable 
to be extinguished. The exhaust steam is led through a 
feed-water heater at the back of the generator and thence 


DAIMLER CHASSIS 


parts K L bolted together, and is of different diameters. 
Ports, leading to and from the generator, condenser, and 
water supply, occur at certain positions in the cylinders, 
as indicated in the diagram, the general effect of which 





fuel and water tanks sufficiently large for a run of 
150 miles are provided, and it is stated that the car can 
be started from cold in about eight minutes. 

The Daimler Company has made several modifications 
|in next season’s productions. Its exhibits include a 
80 horse-power four-cylinder car with live axle; a 
42 horse-power four-cylinder car with chain drive, the 
chains being enclosed in an oil-tight case ; and a 58 horse- 
power four-cylinder car on similar lines. The Daimler 
engines are now fitted with enclosed cam shaft and 
timing gears, a hollow crank shaft carried in five 
bearings, and for chain drive transmission the gear-case 
encloses two pairs of spiral gears, instead of bevels— 
one to transmit power when the direct third speed is 
engaged, and the other when the first, second, fourth, 
and reverse are used. A view of the gear-case is shown 
in Fig. 1. The chain casing is of aluminium, con- 
structed so as to act as radius rods, the adjustment 
| being made by excentrics. In the live axle transmission 
| four forward speeds are provided, with a direct drive 
on the third. The back axle casing is pressed out of two 
pieces of sheet steel, as shown in Fig. 3. The two sec- 
tions are butt welded together horizontally by the oxy- 
acetylene process. The casing is provided with a large 
cover, giving easy access to the differential gearing. 
The Armstrong- Whitworth car shown at Olympia is a 
| beautiful example of workmanship, and, when compared 
| with the earlier productions of this firm, has been greatly 
simplified. The 30 horse-power motor, Figs.10 and 11, has 
| four separate cylinders, with mechanically operated valves 
on opposite sides, ample water jacket space and cylinder 
covers to give access to the water space. The crank case 
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and gear case are bolted together, as shown in Fig. 11, | drives E, and H drives D, and consequently C drives the | which carries the road wheels is of H section. This sec. 


spanning the fly-wheel and clutch, so as to ensure abso- 


lute alignment, and the bearings are all held in the upper 


| shaft S and propeller shaft. For the reverse, the gears 
are bound to be in the neutral position shown in the 


half of the casing. There are five bearings of ample size | line drawing—Fig. 12—betore the reverse wheel can be 
for the crank shaft. Lubrication is effected by means of | brought into action owing to the latter being shrouded. 


& positive plunger pump supplying all the engine bearings | The gears, 





therefore, being in neutral position, A drives 


40 





Fig. 12—-ARMSTRONG-WHITWORTH GEAR 


with oil at 3 Ib. to 4 lb. pressure per square inch, obviating 
the accumulation of excessive lubricant in the crank 
chamber. The carburetter is of the multiple jet pattern, 
easy of access for cleaning the jets. The transmission is 
through a neat multiple disc clutch running in an oil- 
tight casing. In this clutch two series of discs, one of 
which is fixed to the crank shaft and the other keyed on 
to an adaptor fastened to the gear shaft, are compressed 
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Fig. 13—SHEFFIELD-SIMPLEX FRONT AXLE 


together by a spring when in engagement, and a foot 
pedal, by overcoming the tension of the spring, releases 
them. The spring is in a most accessible position and is 
adjustable. 

The gear box contains two shafts running in ball bear- 
ings. Both shafts have four feathers, and the wheels are 


kept in position by distance tubes, and secured with one | 


nut on each shaft, these nuts in turn being secured by 
locking washers. Referring to the iliustration, the four 
wheels, A, E, D, H, have helical teeth, which are always 
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Fig. 14—SHEFFIELD-SIMPLEX 


in mesh. The action of changing gears is as follows :— 
The drive is direct on the top gear, and this is effected by 


BOX 


E, and G drives J, K drives C. The latter is on the shaft 
S, and drives the propeller shaft in the reverse direction 
to the engine shaft. The changes are effected by a single 
| lever, so designed that it is impossible to miss a gear under 
any conditions, the double motion necessitated by a gate 
quadrant being absent. In the drive on the main back 
axle motion is transmitted from the balance gear to the 














Fig. 15—SHEFFIELD-SIMPLEX BRAKES 


road wheels by hollow nickel steel shafts, passing through 
the centre of the steel tubes which form the axle proper. 


| Helical gearing is largely employed in the main drive and 


differential gears. The front axle is a steel stamping 
without weld or joints of any kind. The road wheels 
have staggered spokes giving great lateral rigidity. 
Both hand and foot brakes act on the back wheel; the 


SIX-CYLINDER ENGINE 


hand brake being internal expanding, and the foot brake 
an external band. The brake drums are secured to the 


B locking into A by means of a dog clutch, the drive being | spokes by steel bands, a method which gives greater 
transmitted from the engine through the shaft S to the | strength and reliability than usual. 


propeller shaft. For the second speed, A drives E,and G 


The distinctive feature of the new Darracq car is the 


drives C, thus driving the shaft S and propeller shaft. | rear axle and change-speed gear, which form one unit. 
For the first speed C and D are locked together, when A | As will be seen from the illustration, Fig. 2, the axle proper 





tion is bowed, the ends being bored through to accommo. 
date the driving shafts. The gear-box containing the 
change-speed gears, differential driving bevels, &c:, is of 
oblong shape and is bolted in a transverse position on top 
of the solid axle. The driving shafts pass through the 
bored ends of the axle and drive the road wheels by means 
of dog clutches. The arrangement of the gear is different 
to that usually in vogue. Sliding elements are fitted t9 
the primary shaft, with a dog clutch for the direct drive, 
The gear provides for three speeds and one reverse, 
operated by a side lever through a gate control. 

The firm of John {. Thornycroft and Co., Limited, is 
exhibiting 80 horse power four-cylinder and 45 horse. 
power six-cylinder cars. [Illustrations of the engines «re 
shown in Figs. 5 and 6. In both engines the bore 
is 4tin. and stroke Sin. The connecting-rods are steel 
forgings of H section. The valves are mechanically. 
operated and interchangeable, being arranged on opposite 
sides of the cylinders, which are cast in pairs. As is now 
frequently the case, the bearings are mechanically lubyi- 
cated by a gear pump in the crank chamber, the oil 
pressure being kept constant by an adjustable spring. 
loaded relief valve. The supply of oil is replenished froin 
time to time in a large chamber forming part of the crank 
case. The carburetter is of the float feed type, so arranged 
that as the throttle is opened the air supplied is augmented, 
the object being to supply a constant gaseous mixture to 
the engine. The carburetter is arranged so that by the 
loosening of one screw the air port sleeve may be slightly 
rotated to alter the mixture as required. The jet itself is 
readily accessible for cleaning purposes. Warm air is 
carried to the inlet pipe through a pipe termin- 
ating in a hollow collar from the exhaust pipe, suitable 
ports being provided. The clutch is made up of alternate 
bronze and steel flat discs running in oil. In the sus. 
pension of the gear-box the makers have provided an 
arrangement of three-point suspension, whereby stresses 
due to twisting of the frame are obviated. A spring 
device with two clips holds the gear box in place, but 
allows it to be removed without disengagement of any 
nuts. In the illustrations of the engines will be seen 
the arrangement of mounting the water pump, which is 
of the centrifugal pattern. The means of controlling 
simultaneously the supply of gas and the electric ignition 
is also shown. There will also be seen on the left-hand 
end of the engine a lever for altering the position of the 
valve cam shaft to give half compression when starting. 

The car designed by the Sheffield Simplex Motor Works, 
Limited, has several distinctive features. The engine, 
Fig. 14, has six cylinders, 4}in. by 44in. The crank shaft 
is well balanced and carried in ball bearings, while the 
valves are of large area in comparison with the capacity 
of the cylinders. The ignition system provides a high- 
tension magneto and accumulator with trembler coil, 
and self-starting switch on the Eisemann-Carpentier 
system, in which a low-tension distributor for the accu- 
mulator system is combined with the magneto, doing 
away with the necessity of a separate drive, and ensuring 
synchronism between the timing of both systems. The 
timing is controlled by a small lever and sector on the 
steering wheel. The ignition wiring is worthy of notice. 
The six high-tension wires are moulded in one, forming a 
multicore cable, special insulated switch handles forming 
connections with the sparking plug facilitating testing of 
individual cylinders. The clutch is of the metal disc 
type. Theengine is controlled on the throttle operating 
by a side moving foot lever of improved design, which 
carries out the functions of the usual hand throttle and 
foot accelerator. The torque and driving thrust are taken 
direct through the frame by means of a tube attached to 
the live axle casing enclosing the propeller shaft, and 
terminating at the front end in a steel sphere forming 
an oil-tight universal joint, which works in phosphor 
bronze bearing carried on a. cross stay with the frame. 
This permits a freedom of movement of the axle and 
springs, and encases all the driving gear from the gear 
box to the axle. The live axle is arched with the road 
wheels inclined outwards. The axle being arched is 
always under compression. oth the foot and hand 
brakes operate on separate rings of the same disc secured 
to the road wheels, Fig. 15. The steering gear has been well 
thought out. The steering pivots, Fig. 13, are supported in 
ball bearings, and inclined so that an imaginary centre line 
of the pivots will meet the corresponding line through the 
wheel at the point of contact of the tire with the road 
surface. The mechanical system of lubrication is very 
thorough, a positively driven pump being provided for 
each oil supply. The operation of the pumps is always 
under the eye of the driver, whilst at night the operation 
of the pumps can be audibly detected ; a further advan- 
tage of this system is that the pumps can be operated by 
hand if necessary. 








OVERHAUL OF THE Steam Yacut Ivy.—The steam yacht Ivy 
was brought back to England after ten years’ commission on the 
West Coast of Africa, on the 4th June, 1907, in order to be exten- 
sively overhauled and refitted. For this purpose she was placed 
in the hands of Messrs. J. S. White and Co., Limited, of East 
Cowes, Isle of Wight. It was essential that the vessel—which we 
may say has a tonnage, Thames measurement, and is 220/t. long, 
34ft. broad, and has a depth of 16ft.—should return to her station 
with the utmost expedition, and we understand that the con- 
tractors have met this contingency with the complete approbation 
of the Crown Agents for the Colonies, the Nigerian Director of 
Marine, Lieutenant Child, and her commander, Captain H. G. 
Moore, R N.R., the vessel having been completed and dispatched 
on her return journey on the 9c:h November. The consulting 
engineers for the work were Messrs, Ridsdale, Wells and Kemp 
consulting and inspecting naval architects and marine engineers to 
the Crown Agents for the Colonics. The extent of the refit was of a 
vary thoroughcbaracter,c »nprising the following work:— New boilers 
we;e titted, propelling machinery and auxiliaries removed from the 
vessel and thoroughly overhauled. New electric light machinery, 
and entire new electric installation has been fitted; in fact th» 
vessel has been thoroughly overhsauled from stem to stern, :nd a 
new mast and rigging, new boats and refrigerating machimery 
being fitted, and the cold chambers brought up to date. The 
vessel was taken out at 10 a.m. on Wednesday, the 6th November, 
for compass adjusting and final inspection by the Director of 
Marine and Consulting Engineer for the Colonies, 
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RAILWAY MATTERS. 


A rreIGHT movement of 8680 cars in twenty-four hours 
js reported as having recently passed Lewistown Junction on the 
Penu-ylvania Railroad. 

Tue Belfast Council have decided to complete an 
extension of the tramways to Ligoniel within two years. The cost 
js estimated to be £9500. 

Tux tunnel from Christopher Station, Manhattan, to 
Hoboken will, it is believed, be ready for tratfic on or about 
lst ecember, or a month earlier than was anticipated. 

A uextinG of the York Tramways Committee was held 
last Tuesday night, when approval was expressed of the steps being 


taken to secure a Light Railways Order enabling the corporation to’ 


instal electric trams in the city. 


A rire recently destroyed the Great Northern Railroad 
elevator at Superior, Wisconsin, where 700,000 bushels of grain 
were stored, ‘Three mills and forty houses were also burned 
down. The loss is estimated at £600,000. 


Iv is reported that a contract has been placed by the 
San Pedro, Salt Lake, and Los Angeles Railway for a total of 
10,000,000 barrels of oil for locomotive fuel, to be delivered over a 
period of five years. The average price of the oil is said to be 4le, 
per barrel, the railroad company undertaking to transport the oil 
from the wells. 


Tue Inter-State Commerce Commission reports that on 
the United States railways in the year ending June 30th last, 5000 
persons were killed and 76,286 injured, showing an increase of 775 
in the number killed, and of 9577 in those injured, as compared 
with the preceding year. The Commission adds that of those killed 
291 persons lost their lives in ten train accidents. 


A portion of the Great Western Railway tunnel under 
the Malvern Hills between Malvern Wells and Colwall Station 
collapsed last Friday morning. A brick air-shaft was wrecked, 
and the bricks rained down upon the lines. Some workmen were 
passing along the tunnel at the time, but none of them were 
injured, All traffic through the tunnel was stopped, 


A PORTABLE sub-station has recently been placed in 
service on the inter-urban line of ‘the Northern Texas ‘I'raction 
Company, between Dallas and Ft. Worth, Texas. It is stationed 
half-way between the terminal cities, and consists of a box car con- 
taining a 400-kilowatt rotary converter, with the necessary trans- 
formers, switchboard, and wiring. Toe distance between the main 

wer station and sub-s:ation No. 1 near Dallas is 20 miles, and the 
voltage on the line about half-way over has always been very low. 


Tue length of the completed railways in French 
Indo-China, which bave for years been reported to be 1491 miles 
in the statistics of the railways ot the world, was really at the 
close of 1906 only 910 miles, according to the French Coloniul 
Minister. All lines but one earn more than theic expenses, They 
have cost about £5,000,000. The Yunnan Railroad in China, 
which is a French enterprise connecting with a colonial railway, 
has so far cost £3,600,000 for 292 miles completed, and has met 
with serious obstacles. 


Tue annual report of the Corporation tramways of 
Newcastle has been issued for the year ended March 3lst, 1907. 
The total lengths of tramways worked hy the Corporation at 
March 31st were as follows :—53 niles in Newcastle, owned by the 
Corporation, and 223 miles in Wallsend and 34 miles in Gosforth, 
owned by the Tyneside Tramways and Tramrvads Company, the 
total length being 594 miles of single track. The Corporation 
operate over 64 miles of the Tyneside Company’s lines, and the 
coinpany operates over 8? miles of the city tramways. 


AccorpinG to the Railway Times, a new type of rail- 
way carriage has been constructed by the North-Eastern Railway 
for the accommodation of emigrants ssing through Great 
Britain, The carriages are of the corridor type, and are fitted 
with ail the most modern improvements, including incandescent 
gas lighting, safety door handles, frameless windows, a new type 
of ventilator, and lavatory accommodation. E,ch coach will seat 
about sixty-five persons. The North-Eastern Company has built 
thirty of these new carriages at a cost of between £30,000 and 
£40,000. 


Tur North-Eastern Railway Company has given notice 
that on Jannary Ist, 1908, the rates for carrying coal from the 
collieries to all shipping places on the East Coast between the 
Tees and the Tweed inclusive will be raised by $d. perton. The 
rates to the Humber ports have already been raised by ld. a ton, 
and corresponding increases have also been made in the rates to 
the West Coast ports. It is explained that the increased rates will 
be applicable for twelve months, after which period the situation 
will be reviewed, and the question of continuance or otherwise of 
the increase will be considered. 


Ir is reported that a German firm has submitted plans 
for a new underground electric railway through Berlin. It is to 
connect the Potsdam station with the Stettin station, thus furnish- 
ing communication between the south-west and the north of the 
city. The road is to be double track and standard gauge, and of 
such construction that it can be used by the standard rolling stock 
of the steam railroads. Besides furnishing through connection for 
trains from the south to the north, and vice vers, the local pas- 
senger traffic of the city is to be taken care of by trains running 
at 24 minute intervals. 


AccoRDING to Canada, the work of double-tracking the 
Grand Trunk between Montreal and St. Rosalie, a distance of 
38 miles, is now practically completed, and this portion of the road 
will be open for traffic by the winter. When it is finished the 
Grand Trunk will have one of the longest double-track roads in 
the world under one management, as it extends all the way to 
Chicago, Only two roads in the United States and one in England 
can, it is said, boast of a similar stretch of track, and although no 
move has been definitely made yet to extend the double-track line 
to iyo. it is very probable that this will be a necessity in the 
hear future, 


Some slight inconvenience was recently occasioned on 
the Aberdeen Corporation tramway system by the falling of one 
of the overhead wires in Union-street at the junction with Crown- 
street. The breakdown occurred about 10 p.m., and though there 
were large crowds of people on the street, no one was injured by 
the falling of the wire. The repair motor was procured, nd a 
temporary arrangement made for the continuance of the traffic. 
In order to prevent any accident, the cars were run from Bridge- 
street at almost full speed, and when near the repaired part the 
trolley was detached, and the cars, having sufficient way, got past 
the weak point. 


Tae Board of Trade have recently confimed the under- 
mentioned Orders made by the Light Railway Commissioners :— 
(1) Cromarty and Dingwall Light Railway (Extension of Time, 
Deviation, and Amendment) Order, 19¢7, reviving the powers 
granted and extending the period limited by the eel and 
Dingwall Light Railway Order, 1902, for the compulsory purchase 
of lands, and extending the period limited by that Order for the 
corapletion of the railway and works by that Order authorised, and 
authorising a deviation of part of the said railway, and the com- 
pulsory purchase of certain lands for the purposes of the said 
railway and works, (2) East and West Yorkshire Union Light 
Railway (Borrowing Powers) Order, 1907, authorising the East and 
Vest Yorkshire Union Railways Company to exercise further 


NOTES AND MEMORANDA. 


Tue tin-plates exported from this country in the ten 
months just ended were of £900,000 more value than in the 
previous corresponding period. 


At Rio Tinto it takes six to seven years to exhaust 
one of the large ore heaps of its copper, and the ore then contains 
only 0-25 to 0-35 per cent. copper. 


Ir is computed that about 14,000 words were sent over 
the Atlantic on the opening day of the wireless telegraphy service 
from the United Kingdom to Canada. 


To the one port of Alexandria no less than 129,422 
tons of Newcastle coal have been sent this year, an eighth part of 
the total fuel received at the Egyptian port. 


DENATURED alcohol to the amount of 1,744,272 gallons 
was produced in the United States during the first six months of 
this year. The free alcohol law took effect on January Ist last. 


THE output of coal in Natal in September was 137,443 
tons, as compared with 99,014 tons in the same month last year. 
Of this quantity 81,677 tons were shipped, 56,518 tons being for 
bunker coal. 


Tue French Government have adopted a method of 
treating macadamised roads with hot coal tar thinned with about 
10 per cent. of oil. The cost is said to work out at about four-tenths 
of a penvy per square yard. 


THE pumps of the anthracite mines of Pennsylvania 
are estimated to have an aggregate capacity of more than 
500,000,000 gallons of water per day, or 2500 United States 
gallons per ton of coal hoisted, about 9 tons of water raised per 
ton of coal hoisted. 


Ir is announced that a 7ft. vein of a fine quality of 
coal has been discovered near Valdivia, Chile, at a depth of 100ft. 
It is the thickest vein yet discovered, the one at Lebu being from 
ift. to 6ft., and the one at Lota from 4ft. to 5ft. Steps are being 
taken to develop the mine. 


Statistics show that since 1903 the production of coal 
in Indian Territery in the United States has gradually fallen off. 
This decrease in output is attributed to the competition of oil, used 
as fuel by the railroads, manufactories, and other users of steam 
in that part of the country. 


XECENT tests on live steam feed-water heating, using 
a Lancashire boiler 30ft. by 8-5ft. at 1351b. pressure and having 
economisers which heated the water to 238 deg. Fah. showed an 
increase in evaporative capacity of 12 per cent. and in fuel 
economy of 11 per cent. with use of live steam hesting. 


Tue English Mechanic gives the following recipe for 
a compound good for cleaning paint on engines :—-To 1 gallon of 
water add } |b. of borax and 4 pint of lard oil. Rub this upon the 
paint to be cleaned, then wipe off with clean waste or soft cloth. 
The wiping off must be done before the mixture gets ime to dry. 


ACCORDING to a contemporary, a cement that will resist 
white heat may be made of pulverised fireclay 4 parts, plumbago 
1 part, iron filings, or borings free from oxide 2 parts, peroxide of 
manganese | part, borax 4 part, and sea salt 4 part. Mix these to 
a thick paste, and use immediately. Heat up gradually when first 
using. 

AccorDING to the report of the Chief Inspector of 
Explosives of India, during 1906 there were 13 gunpowder acci- 
dents, causing 21 deaths, and injury to 28 persons. Dynamite 
caused death and injury to 2 person , and fireworks caused 4 deaths 
and injury to 14 persons. ‘This is remarkable for a country con- 
taining 300,000,000 people, and the completeness of the returns 
may be questioned. 


In order to test the effect of vanadium upon steel, a 
mild steel free from phosphorus, with a tensile strength of 30 tons 
per square inch and 17 per cent. of elongation, was melted in a 
graphite crucible. It thereupon became carbonised, and showed 
61 tons tensile and 23 per cent. elongation. On adding 1 percent. 
of vanadium the tensi‘e strength was raised to 69 tons, with an 
elastic limit of 50 tons, and 7-3 per cent. elongation. 


For rolling over uneven ground, a land roller is, says 
the Scientific American, now being made in two or more sections, 
with a flexible connection which yields to the inequality of the 
ground. This implement will roll a dead furrow and a back furrow 
as well as levelground. Another feature is that it has aseat which 
is adjustable, so that it can be placed behind the rollers to prevent 
serious accident in case the driver should be thrown. 


In the Los Angeles Station of the Edison Electric 
Company a cooling tower used for a 6000-kilowatt turbine unit is 
73ft. by 150ft. on the ground with a fall of 27ft., giving an area of 
6100 square feet per cubic foot of water per second. Witha wind 
of six miles an hour, and humidity 58 per cent., the water tem- 
perature is lowered from 182 deg. Fah. to 85 deg. Fah. The 
frame is of wood, 4in. by 4in. and 2n. by 4in., the troughs and 
screen of galvanised iron. 


Druitt bits that are to be used in sandstone should be 
tapered somewhat and then flattened instead of drawn to acutting 
edge. When a chisel bit is used for drilling sandstone the bit is 
apt to wear sharp. Rock drill bits for use in medium hard rock 
should have sharp chisel bits, so that if the hardness of the rock 
increases, the angle of the bit will become more blunt and the 
cutting edge become shaped to a curve instead of a straight line, 
which will prevent the chipping off of the corners. 


Tue Stakeford Bridge, Northumberland, has a total 
length of 264ft. between abutments, and comprises six girder spans 
44ft. 4in., from centre to centre of the piers, by 20ft. 4in. wide. 
The piers are formed by driving reinforced concrete piles down to 
solid rock, According to contract conditions, the bridge will be 
tested by a dead load of 1 cwt. per square foot and the moving 
load of a 30-ton steam roller. It is stated that the adoption of 
reinforced concrete has resulted in a saving of £5000, the contract 
price being £7000, as compared with £12,000, the estimated cost 
of a steel bridge. 


Guass telegraph poles are to be manufactured in a 
tactory recently built at Grossahmerode, Germany. An architect 
of Cassel has been granted patents in Germany and other 
European countries and in the United States for a machine 
to be used in their manufacture. The glass is reinforced by 
wires suitably disposed. These poles, it is beljeved, will be par- 
ticularly adapted for use in countries where wooden poles are 
quick:y destroyed by insects or climatic conditions. The Imperial 
Post Department of Germany has ordered these poles for use on 
one of its telephone or telegraph lines. 


THe drilling of bolt holes in partially green concrete 
is atedious process, says a contemporary, owing largely to the 
frequent wedging of the drill. One contractor seems to have hit 
upon a simple method of drilling these holes without undergoing 
the delay incident to wedging. He uses a compressed air drill 
hung in the guides of*a smad|: pile-driver frame, the drill occupying 
the same position as would the hammer in pile-driving. ‘The drill 
is suspended by a wire rope, and raised or lowered by means of 
a hand windlass. One advantage of this arrangement is that a 
longer drill can be used than with the ordinary tripod outfit. 
A small metal pipe is carried with the drill into the hole, and 
through this water is forced under a heavy pressure, carrying off 
the chips, and thus preventing all tendency to wedge. Many such 
holes have been bored in partially green concrete to a depth of 





MISCELLANEA. 


Ir is estimated that South America furnishes about 
63 per cent. of the world’s supply of india-rubber. 


THE United States navy department has adopted a 
standard specification for lightning conductors for high brick 
chimneys. 


THE only active chromite mines in the United States 
are in Califurnia, where two mines furnish a small product, used 
crude, for lining copper furnaces. 


Tue floods in Northern Italy have been most 
destructive. The damage done to embankments and hydraulic 
works alone is estimated at more than £1,000,0U0. 


THE pyrites mines near Ferrol, Spain, are reported to 
have beeu acquired by a French company. It is also reported 
that an Euglisn company contemplates working several of the old 
copper mines in the district. 


THe Glasgow shipbrokers have arranged with the 
American Government to convey 200,000 tons of coal to the Pacitic 
fur the coaling of the American fleet. Twenty-one Glasgow 
steamers have been chartered. 


AccorD1NG to the Contract Journal extensive plant is 
about to be erected in Vermont for the manufacture of linen from 
American yarn. This will be the first time that linen has been 
manufactured in the United States, 


SaLTasH water supply was recently interrupted for 
several hours through the bursting of a joint in the D5in. main. 
The breakdown fortunately occurred on vhe Saltash fureshore, 
above low water mark, and was quickly repaired. 


THe South Wales and Monmouthshire Coal Concilia- 
tion board met at Cardiff on Monday last, and without discussion 
granted the men’s demands for an increase in the general rate of 
wages of 24 per cent., thus reaching the maximum under the 
agreement. 


Tue Fewille Fédérale Suwise of October 30th contains 
a notice to the effect that the Federal Council has voted to the 
canton of Ticino a subvention of 40 per cent. of the expenses of the 
construction of a bridge over the river Ticino, near Quartino, for 
agricultural purposes. 

Tue Philippine Official Gazette of September 18th 
publishes the text of an Act making appropriations for certain 
public works, permanent improvement, aud other purposes of the 
insular Government, including road making, bridge and building 
construction, irrigation, Kc, 


Accorpiné to a contemporary the coal trade alone 
supplies our railways, as a whoie, with tratfic to the extent of over 
six million tons per week, and mineral tratfic, as a whole, supplies 
the railways of the United Kingdom with revenue to the extent of 
considerably over half a milion sterling per week. 


THE proprietors of the West Shield Row Colliery, 
County Durham, have lately accomplished an interesting and ditti- 
cult development at their pit. A connection has been driven 
upwards from the Tilley seam, which is practically exhausted, to 
tne Beaumont seam, a distance of 12 fathoms. The coat wili be 
lowered to the Lilley seam, and from there taken by the usual 
methods to bank. 


Tue Admiralty have decided that for ships with 
hydraulic boat hoists, when fitted with an alternative method for 
hoisting in or out boom boats by hand a separate set of ropes 
(topping and hoisting) of ordinary flexible steel wire fitted to the 
proper length for hoisting by haud, is to be supplied and kept on 
reels on the upper deck.for emergency, so as to be ready to nand 
in case of accident. 


Ir is reported that the Government of India have 
sanctioned tne opening of wireless telegraphic communicauen 
between Mergui dawa Burma) and Victoria Point, with a lana 
line between Victoria Point and Maliwun. An annual guarantee 
will be givca from the provincial revenues of Burma ia respect of 
the combined system. The guarantee will be subject to recon- 
sideration at the end of ten years. 


Tue Lancashire County Council, acting on the recom- 
mendation of the Parliamentary Cymmittee, have decided not to 
proceed further with a resolutiun passed some tims ago in favour 
of getting additional powers to cope with the smoke nuisance. Mr. 

. G. C. Harvey made an uasuccossfal attempt to induce the 
council to seek powers by which they could spur on authorities 
which seemed uuwilling vo take action for preveating the emission 
of black smoke. 


Tue Midland Railway Company intends to construct a 
new training pier at its haroour at Heysham. The new work will 
consist of an extensive timber jetty ruaning out 1000ft. into the 
sea. ‘The piles will be of jarrow wood, ranging from 30fct. to 70ft. 
in length, and these will be sunk into the ground by water pres- 
sure. In connection with the construction of the training pier a 
considerable quantity of embankment work, rock getting, and 
excavation work wiil need to be undertaken. 


A REVISED scheme of engine-room ratings for the 
several classes of ships in the Home tieet has been issued, and the 
new complements will apply to ships commissioning or re-commis- 
sioning. Ia all cases of ships commissioning or re-commissioning 
with full or nucleus crews, only stoker petty officers who are duly 
qualitied for charge of boiler-rcoms are to be drafted to replace 
the chief stokers reduced from complements. When properiy 
qualitied stoker petty officers are not available, chief stokers are to 
continue to be borne in lieu. 


THE new steam repair ship Cyclops which has been 
built and titted at a cost uf £220,v00, has arrived at Devonport, 
for service with the Home fleet. She is 46Uft. in length, aud is 
titted with workshups, including brass and iron foundries, whicn 
will enable her to undertake the repairs of machinery of all classes 
of ships in the Ruyal Navy. She is also fitted with distilling 
machinery to enable her to aistil water for a fleet, storage acc »m- 
modation being provided for upwards of 1000 tons of water. Tne 
Cyclops has a displacement of 11,300 tons, and is capable of steam- 
ing at 12 knots, 


+ THERE was considerable satisfaction in the Doncaster 


district recently when it became known that coal had beenreached 
at a depth of 595 yards at the Brodsworth Main Colliery. ‘The 
Barnsley top hard seam was tapped, and the thickness is over 7ft. 
It was exactly two years since the first sod was cut by Mr. Thel- 
luson, who was one of the first to descend the shaft on Monday, 
October 2lst, and see the coal. Coal was reached close upun 
200 yards nearér the surface than was anticipated. Tne permanent 
colliery equipment is now practicaily complete, and 120 houses in 
the model village are nearly ready for occupation. 


A misHaP, fortunately attended by no serious conse- 
quences, recently occurred during an ascent of the French 
dirigible balloon Pat.ie. She left Chalais-Meudon, says the 
Army and Navy Gazette, and on passing over Issy-les-Moulmeaux 
the screw sudauenly became detached and fell into a brickyard 
below. The Patrie immediately rose to a great height but 
descended safely at Fresnes-les-Kungis. This incident, hke that 
which occurred in the case of the Aldershot airship, shows that 
untoward incidents may be expected with such fraii constructioxs, 
aod it is fortunate when they are attended by no serious conse- 
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A NEW STEAM MOTOR CAR 
THE HIGHCLERE MOTOR CAR SYNDICATE, LIMITED, HIGHCLERE, ENGINEERS 
(For description see page 492) 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocknavus, Seilergasse 4, Vienna. 

OHINA.—KgLLY AND Wavsu, Liuirep, Shanghai and Hong Kong. ; 
EGYPT.—F. Diemer, Finck & BEYLAENDER, Shepheard’s-buildings, Cairo. 
FRANCE.—Boyveau & CuEvi.uet, Rue de la Banque, Paris. 

OnapsLot & O1n., Rue Dauphine, 80, Paris 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

F, A. Brocknavs, Leipsic; A. Tweirmupysr, Leipsic. 
INDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
|TALY.—Logscugr AND Co., 807, Corso, Rome; Bocca Freres, Turin ; 

Uxtrico Horr.i, Milan. 

JAPAN.—K&LLY AND Wa sn, Limirep, Yokohama. 
Z. P. Maruya AnD Oo., Tokyo and Yokohama. 
RUSSIA.—C. RickER, 14, Nevsky Prospect, 8t. Petersburg. 
UNITED STATES OF AMERICA.—InreRnationaL News Oo., 88 and 

85, Duane-street, New York; Susscription News Oo., Chicago. 
g, AFRI2A.—Wa. Dawson & Sons, Limirep, 7, Sea-st. (Box 489), Capetown. 

CuntRaL News Aoency, Limirep, Joh burg, C 

Durban, &c., and at all their Bookstalls. 
J. O. Jura anp Co., Capetown, Port Blisabeth, Johannesburg, 
Bast London, Grahamstown. 
AUSTRALIA.—GorpDon anv Gotcu, Melbourne, Bydney, and Queen-street, 
Brisbane, &e. 

MELVILLE AND MuLLEN, Melbourne. 

TURNER AND Henperson, Hunt-street, Sydney. 

NEW ZEALAND.—Gorpon anv Gorcn, Cuba-street Bztension, Wellington, 
and Bedjord-road, Christchurch. 

Upton anv Co., Auckland; Ornate, J, W., Napier. 
CANADA.—Montrgat News Co., 886 and 888, &t. James-street, Montreal 
Toronto News Oo., 42, Yonge-street, Toronto. 

UEYLON.—WisayvartNa AnD Oo., Colombo. 
JAMAICA.—SoLLgs anv Cockinea, Kingston. 
STRAITS SETTLEMENTS.—Kg.iy anp Watsu, Lrurrmp, Singapore. 


Subscriptions received at all the Post-offices on the Continent. 
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SUBSCRIPTIONS. 


Tue Exoinger can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (i g double D oe £0 l4s. 6d. 
Yearly (including two double numbers) .. £1 9. Od. 
C.ora Reapine Casgs, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers pa in advance at these rates 
will receive Taz ENGINKER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tus EnoinegR, and 
accompanied by letter of advice to the Publisher. 


Indi hy 





Tain Paver Copizs. Taick Parzr Corrs. 


Half-yearly .. £0 188. Od. | Half-yearly £1 Os. 8d. 
Yearly . = &1 iée. Od./ Yearly .. .. .. £8 6d. 
e difference to cover extra postage). 

ADVERTISEMENTS. 


@@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Five o’clock on Thursday evening, and in consequence of 
the necessity for going to press carly with a portion of the 
edition ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 


etters relating to Advertisements and the Publishing 
Paper are to be addressed to the Publisher, Mr. Sydney 
letters to be addressed to the Editor of Tuk ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 
Telephone—No. 13352 Central. 
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PUBLISHER'S NOTICES. 


With this week's number is issued, as a Supplement, a four-page 
Engraving of the New Works of Yarrow pos Co., Limited on the 
Clyde. Every copy as issued by the Publisher includes a copy of this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it. 


** 
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*," If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prom 
information of thé fact to the Publisher, with the name of t 
Agent through whom the Paper is obtained. Such inconvencence, 
— can be wnetidl te obtaining the paper direct from 

‘3 office. 
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TO CORRESPONDENTS. 


@&@ In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

6 All letters intended jor insertion in Tus Enoingmr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

say =60We cannot undertake to return drawings or manuserepts; we must, 
therefore, request correspondents to keep copies, 


REPLIES. 





J. H. K. (Farnham).—Whether trial on the public roads would be 
accounted previous publication would prubably depend upon the con- 
ditions, but since there is a degree of risk we should advise yuu to take 
out a provisional specification. 

R. C. (Nottingham).—No b ok education can take the place of practical 
ex perience, and with -ut the latter you would, unless you can command 
influence, stand a very poor chance of getting remunerative employ- 
ment. People will always pay more for experience than for text-book 
knowledge. 

E. 8. (Hanley).—We do not see that there is any other course open to you 
but the one. At your age you should certainly be able to adapt your- 
self t new conditions, an: unless your w-rk was ¢ xtremely restricted 
you must heve acquired some useful knowledge in eleven years Is 
the line one in which no oth.r firm would be glad to profit by your 
experience? 

SrupentT (S.uthsea).—The addresses you want are:—Clayton and Shuttle- 
worth, Limited, Stamw End Works, Lincoln; British Thomson-Houst n 
Company, Limited, Rugby; British Weeti gh use Electric and Manu- 
facturing C: m; any, Limited, 2 «nd 8, Norfolk-street, Strand, L ndon ; 
Siemens Bros. and Co., Limited, York-:nansions, York street, West- 
minst«r, 8.W. 

J. N. (Kilburn).—Many methode of salving submarines have been 
suggested, but the Admiralty is of opinion that each case must b3 con- 
sider d indepe: dently, and b-lieves that the recognised methods of 
salving meet the requirements. Floating buoys and similar devices for 
indicating the whereabouts of sunk submu«rines have been pruposed, 
but have not found favour with the authorities. 

FERRO-CONCRETE.—A general answer to your question is quite impossible. 
If you have no experience of building 2 retaining wall of the size 
proposed, we should strongly advise you to secure the opinion of an 
expert. You will find a few pages on armoured concrete retaining 
walls in most books dealing with ferro-concrete—see, for example, 
Buel and Hill (Constable). An economical system was described in 
our issue of February 22nd last. 


ERRATUM. 


THe Institution OF Mgcuanicat Encingeers.—In our report of Mr. C. 
H Wingfield’s remarks, the letter ‘‘D”- see Fig. 3, page 465—should be 
under *‘Gas per hour at zero I.H.P.” instead of under ‘‘ Zero gas per 
B.H.P.” 








MEETINGS NEXT WEEK. 





Tue ENGINEERING Society, East Lonpon CoLtiece.—Friday, November 
22nd, at 8 p.m., at the College. Paper, ‘Speed Reduction Gear,” by Mr. 
H. Wolfe. 

THE ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND.—Saturday, 
November 28rd, at 2 p.m. Visit to the F xrock Purification Works, Mr. 
P. H. McCarthy, M.A., R.E., M LC.E.L, Engineer. 

LiveRPooL ENGINEERING Socrery.—Wednesday, November 20th, at 
8 p.m., at the Royal Institution, Colquitt-street. Ordinary meeting. 
Paper, *‘ A Review of Reinfurced Concrete, its Theory and Practice,” by 
Mr. M. Kahn. 

Socrety or Arts.—Wednesday, November 20th, at 8 p.m., at John- 
street, Adelphi, London, W.C. Ordinary meeting. Inaugural Address 
by sir Stu ri Colvin Bayley, K.C.S.1., U.I.E., Vice President and Chair- 
man of the Council. 

Ipswich Encrngertne Soctety.—Thursday, November 21st, at 8 p.m., 
in the Counc 1 Chawber, Town Hall, Ipswich. General meeting. Presi- 
dential Address, ‘‘Some P: int« in“connection with Water Control for 
Irrigation and Power,” by Mr. Wilfiid Stokes, M. Iuet. C E. 

InsTITUTION OF ELECTRICAL ENGINEERS: BIRMINGHAM Local SEcTION, 

Wednesday, November 20th, at 7.30 p.m., in the Large Lecture Theatre, 
The University, Edgbaston. Ope: ing meeting. The Chairman, Professor 
Gisbert Kupp, D. Eng., M. Inst. C.E., will desiver his Inaugural Address. 

Tue InstiruTion or CrviL EncIngEers.—Tuesday, November 1th, at 
8pm., at Great George-street, Westminster, S.W. Ordinarv meeting. 
Discussion, ‘‘The Extension, Widening, and Strengthening of Folkest ne 
Pier,” by H. T. Ker, M. Inst. CE. Paper, ‘The Tranmere say Develop- 
ment Works,” by 8. H. Ellis, M. Inst. C.B. 

Tae JuNioR INSTITUTION OF ENGINEERS.—Monday, November 18th, 
at 8 p.m, at the Institution of Civil Engineers, Great George-street, 
Westminster. Presidentia! Address, ‘‘The Late-t Improvements in 
French and English Modern Artillety,” by M. Gustave Canet. Sa urday, 
November 23rd, at 10 a.m. Vist to the Royal Arsenal, Woolwich. 

Puysica Society or Lonpon.—Friday, November 22nd, at 5 p.m., in the 
Physics Laboratory of the Royal College of Science, Imperial Institute- 
road. South Kevsington. “On Singi: g Sand from New Envlin4,” by 
Mr. 8. Skinner ‘‘Exhibition of a Micromanometer,” by Mr. L. Bairstow. 
“A Diabolo Experiment,” by Mr. Vernon Boys. ‘Exhibition of a 
Gyroscope, illustrating Brennan's Monorailway,” by Pr. f. H. A. Wilson. 

RoyaL METEOROLOGICAL Society. Wednesday, November 20th, at 
7.30 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. Ordinary mecting. P. pers: ‘‘The International 
Balloon Ascents, July 22nd to 27th, 1907,” Reports by Mr. W. H. Dines, 
F.R.S., Mr. J. E. Petavel, F.R.S.. Mr. W. A. Harwood, Capt. C H. Ley, 
k.E., and Prof. W. E. Thrift. *‘‘ Discussion of the Meteorological Observa- 
tions made at the British Kite Stations, 1906-1907,” by Miss M. White, 
Mr. T. V. Pring, and Mr. J. E. Petavel, F.R.S. 











DEATH. 
On the 9th November, suddenly, at Culver Lodge, Grosvenor-road, 
Chiswick, Henry Lang, brother of Mrs. H. Sherwin, of the same 
address. 
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A New German Naval Programme. 


Ir is expected that the forthcoming session of 
the German Reichstag will witness the introduction 
of a new naval programme, in amplification of the 
Naval Acts, 1898-1900, which authorised a large 
extension of the navy over a period of years 
terminating in 1915. So many events have taken 
place in different parts of the world since the 
original scheme of expansion was decided upon, 
that a departure from the proposals embodied in it 
was a foregone conclusion, the more so having 
regard to the larger and more powerful battleships 





THE CLYDE. 





being built by other countries. Even at the present 


time the shipyards on the coast of Germany are 
exceedingly well employed on the construction of 
various classes of warsbips for the nation, apart 
from vessels intended for the merchant marine. In 
fact, the orders entrusted by the naval authorities 
to the private shipyards for the financial year 
1907-08 have been of a more comprehensive 
character than in any previous year, seeing that 
they are stated to represent the whole of the new 
construction sanctioned by Parliament. The vessels 
comprise two battleships, a protected cruiser, two 
small cruisers, a gun instruction or ‘raining ship, 
two “half flotillas” of torpedo boats, a wreck- 
raising vessel, and submarine boats. The principal 
reason for the placing of all the contracts with 
private yards is afforded by the condition of the 
Imperial shipbuilding works at Wilhelmshaven, 
Kiel, and Dantsic, which are already well occupied 
with the battleship Krsatz Bayern, a protected 
cruiser, and a small cruiser, to say nothing of 
repairs and maintenance work in connection with 
existing warships. It is important to note that the 
three cruisers, the orders for which were given out 
a few weeks ago, are to be equipped with turbine 
engines, which had previously only been fitted in 
small cruisers and torpedo boats. The engines are, 
however, not to be exclusively delivered by the 
German Parsons Company—Deutsche Turbinen- 
marine Actiengesellschaft Turbinia—as it is stated 
that the firm of Blohm and Voss have received an 
order for Parsons turbines for the cruiser Dresden. 
In addition to this a Berlin company is to equip 
the cruiser Ersatz Jaga with another type of tur- 
bine, and suggestions are being made in favour of 
trials of other classes of turbines being undertaken. 

The new Naval Bill, whatever form it may 
assume, will, of course, have to be approved by the 
Federal Council before it is laid before the Reichs- 
tag. The actual scope has so far not yet been 
intimated, but predictions have been made as to the 
outlines which the programme will probably assume. 
In the first place, the problem of reducing the use- 
ful life of battleships from twenty-five to twenty 
years, on the ground that the ships are obsolete at 
the former age, has been accepted in principle by 
the German naval authorities. Not only so, but 
an apparently official statement has been issued in 
order to show the necessity for curtailing the life 
of battleships. The statemont points out that when 
these particular warships are withdrawn from ser- 
vice they are in reality about thirty years old, 
reckoned from the time of the payment of the first 
instalment of the expenditure and the actual com- 
pletion of the new vessel built in substitution, 
whereas experts in foreign navies are asserted to 
hold that the age of a battleship should not exceed 
fifteen to twenty years. No doubt this inspired 
statement, which was published at the beginning of 
this month, is intended to pave the way for the 
forthcoming Naval Bill, and the indirect inference 
to be drawn from it is that an extension of the 
shipbuilding programme of 1898-1900 is in contem- 
plation. If vessels are to be ceclared obsolete in the 
shorter period of years, it follows that fresh additions 
to the fleet must be made if the number comprised 
in the original scheme is to be maintained. In 
connexion with this conclusion it is remarkable to 
find that a private forecast of the probable results 
of the diminution of the age limit was made about 
a week prior to the publication of the official state- 
ment justifying the reduction. The prediction 
endeavours to show that the shorter life of the 
battleships will bring about an alteration in the 
programme now extending to 1917, and it submits 
that the change will presumably take the form of 
the laying down between 1908 and 1912 of at least 
four more battleships than have hitherto been 
sanctioned by the Reichstag, and that two similar 
warships instead of one would probably also be 
ordered in each of the four years ending with 1916. 
If this scheme were adopted the German fleet 
would consist of 38 battleships in 1915. In 1920 
the “high sea” fleet would be composed of 24 
vessels of the type of the English Dreadnought, 
or of from 19,000 to 20,000 tons; of 10 ships of 
the Deutschland and Braunschweig class of 
13,200 tons ; and of 4 ships of the Wittelsbach class 
of 11,800 tons, in reserve; and not one of these 
would exceed the age of nineteen years. The 
scheme also proposes an accelerated construction 
of the protected cruisers and a larger adoption of 
submarine or submersible boats. 

The fact that the naval authorities have deemed 
it advisable to publish a justification of the pro- 
posed curtailment of the useful life of battleships 
points almost conclusively to the prospect of an 
extension of the shipbuilding programme, provided 
that the financial condition of the country will 
permit of such an expansion. According to the 
scheme already outlined as a forecast, which is, 
however, in no sense to be regarded as having 








official significance, the total additional expenditure 




















































































































































498 


THE ENGINEER 


Nov. 15, 190? 


— 





—————<——— 





and for cruisers and 


for the eight extra battleships 
to £3,000,000 per 


submarines would amount 
annum. On this basis it is calculated that the 
annual naval expenditure would be increased 
to £17,500,000 in the next year or two, and 
then advance to £20,000,000 up to the year 
1917. It is, of course, possible that a Govern- 
ment project somewhat resembling this suggested 
scheme may be brought forward in the next session 
of the Reichstag, but it is difficult to see where the 
funds are to be obtained to carry it into effect. The 
finances of the empire are not in a flourishing or 
satisfactory condition at the present time; the 
maintenance of the army continues to throw fresh 
burdens upon the taxpayers, ship canal and other 
waterway schemes are in need of money for their 
execution, and the State railways are incurring largely 
increased expenditure on permanent way material 
and rolling stock. Yet ifit is determined to pro- 
ceed with a plan of expansion, some means will 
probably be found, notwithstanding these obstacles, 
of seeking fresh sources of revenue by the imposi- 
tion of higher taxation, by the conversion of the 
epirit monopoly into a State monopoly, or in some 
other manner, so that the necessary funds may be 
provided for the development of the navy. If the 
Reichstag should give approval to the proposals, as 
seems probable, it will be time for other nations to 
take their own shipbuilding programmes into fresh 
consideration. It is, indeed, a curious contrast to 
hear that the private yards in Germany are full of 
Government work at a time when the British ship- 
building yards are largely devoid of Government 
contracts ; but the developments in the near future 
may, perhaps, cause a decided alteration to be 
made in this country in that direction. 


The Quebec Bridge. 


Tue story of the Quebec Bridge is beiog slowly 
told at the other side of the Atlantic by various 
witnesses giving evidence before the Commissioners 
carrying out the inquiry, and is heing followed with 
great and natural interest by American and 
Canadian engineers alike. The latest and most 
important evidence given so far, is that of Mr. 
Theodore Cooper, who has long been regarded as 
the greatest authority on bridges in the United 
States. Mr. Cooper was appointed consulting 
engineer by the Quebec Bridge Company on 
May 6th, 1905. He is now over seventy years old, 
and has been for a considerable period in such 
indifferent health that he has been unable to inspect 
the bridge while in course of construction. The 
Canadian Commissioners who are taking evidence, 
visited Mr. Cooper at his own house in New York, 
and submitted to him a number of questions. 
These questions and answers occupy eleven long 
columns of close print in the last issue of the 
Engineering News. It must, of course, be carefully 
kept in mind that they only represent one side of 
the case, and that it is quite possible that other 
witnesses may set before us a different story. But 
there is after all nothing in Mr. Cooper’s evidence 
which compromises the reputation of any indi- 
vidual, while the side lights which it throws on the 
methods of carrying on work in America may be 
compared with interest and advantage with those 
favoured in Great Britain. 

We rise from the perusal of Mr. Cooper’s evidence 
with the conviction that while a number of compe- 
tent engineers were employed in the design and 
construction of the bridge, there was not among 
them a master mind possessing the necessary 
experience or grasp of all the multifarious conditions 
which had to be taken into account. Mr. Cooper 
states, for example, that far too much material was 
introduced to provide for wind stresses to which 
the bridge could not possibly have been subjected, 
while no allowance whatever had been made for 
snow. Much had been done on the design and 
construction of the shore spans before Mr. Cooper 
was appointed. ‘On examining,” he said, “the 
plans when submitted to me, I found the floor 
sj stem unnecessarily heavy, they exceeded by 18 or 
20 per cent. the requirements of all first-class rail- 
roads in the United States ;” and he wrote to Mr. 
Hoare, engineer-in-chief to the Quebec Bridge 
Company, pointing out that while the needless 
weight was of small importance in shore spans, if 
the river span floors were to be constructed in the 
same way every extra pound in the floor would 
require 4 lb. or 5 1b. in the main trusses to carry 
it. We are unable to gather whether his sug- 
gestions were or were not acted upon. It would 
appear, indeed, that he is not quite sure himself. 
That portion of his evidence in which he describes 
the difficulty be had in obtaining a thoroughly 
satisfactory inspector is peculiarly interesting. It 
throws into full prominence the differences between 
the merely well-trained student and the man of 





distinct capacity. Finally, he selected a Mr. 
MeLure, bridge inspector at that time on the New 


York, Ontario, and Western Railroad. “I sent for 
him and found that he was a technical graduate, 
I inquired into his ability to climb, and his ability 
to express himself clearly on technical matters.” 
Mr. McLure seems to have been all that was 
desirable; but friction obviously arose with Mr. 
Hoare, who wanted to appoint someone else ; 
however, his objection was overruled. 

As to why the bridge fell down, we gather from 
Mr. Cooper’s evidence that there was not one cause 
but several. His view is that sufficient time was 
not allowed for thinking out details, and that there 
was not money enough available for a first-class 
bridge. The Phenix Bridge Company had the 
contract for the construction of the bridge in its 
hands for some years before it commenced the pre- 
paration of the plans. Mr. Cooper urged the work- 
ing out of every individual detail before the rush 
of construction began. To this the company gave, 
we are told, no attention, and practically took no 
steps towards preparing plans until the financial 
arrangements had been completed about June, 1903. 
Mr. Cooper has, of course, formed his own 
opinions, and as consulting engineer to the Quebec 
Bridge Company, these opinions are of the utmost 
interest. So we give them here. But it must 
be carefully borne in mind that other expressions of 
opinion bave yet to come which may or may not 
coincide with Mr. Cooper’s. ‘ There has not been 
time enough given, in my opinion, to the careful 
study and preparation of the drawings and plans of 
this structure, free from the rush and push of its 
practical execution. As I understand it, the time 
stated in this contract for the completion of the 
work, as verbally given me by Mr. Deans at the 
time, is three years. I protested against that, and 
stated it was an absolute impossibility to construct 
that bridge in three years, that under the most 
favourable circumstances, without considering any 
contingencies, four years at least would be needed, 
and, in my judgment, five at least should have been 
asked for. I told Mr. Deans at that time that this 
meant rush and hurry and the impossibility of 
giving thoughtful and careful consideration to every 
step before undertaking the work in the shop. The 
urgency and demand of the manufacturing side of 
this problem bave, in my opinion, outweighed and 
burdened the technical and thoughtful consideration 
of all the plans.” It may, at all events, be said that 
the action to which Mr. Cooper took exception is 
quite consistent with the reputation for “ hustling” 
which seems to be highly valued by Americans. 

As the history of the bridge unfolds itself, we find 
that no one engaged on the design or construction 
of the work realised its magnitude, its difficulties, 
or its risks. This brings into prominence a fact 
which is almost always overlooked, namely, that 
there is a kind of experience which is mischievous 
instead of useful. If, for example, we take two 
men, one of whom has had little or no experience 
in bridge construction, but a thorough theoretical 
training, and another man who has been all his life 
designing and erecting bridges of a couple of hun- 
dred feet span, the chances are that the first 
would be far more competent to design and con- 
struct a bridge of 700ft. or S00ft. span than would 
be the last, whose mind had been narrowed and 
his sense of proportion deadened by continually 
dealing with small work. 

So far as can be gathered from all that has been 
made public, the material used has been excellent, 
and the workmanship good, but not good enough. 
Thus Mr. Cooper's inspector refused to pass an im- 
portant detail because it was out of truth where it 
met another member by one sixty-fourth of an inch. 
This was corrected; but the average foreman of 
erectors would find it difficult to believe that so 
small an error might introduce serious changes in 
the distribution of stresses. Referring to the 
chord, the bending of which was the first cause of 
the catastrophe, Mr. Cooper states that on the 29th 
of August, just before the bridge collapsed, he re- 
ceived a telegram from Mr. Hoare stating that the 
chord had been bent before it left the shops. The 
object of this telegram seems to have been to re- 
assure those in charge by implying that the chord 
was not deflected by over-loading. 

All this is suggestive and interesting. We seem 
to see a number of men, highly competent. honest, 
energetic, clever, doing their best to carry out a 
work which was beyond their powers. What the 
final verdict will be when the Commissioners have all 
the facts before them remains to be seen. The 
lesson taught, so far, is that bridges of the kind 
very nearly approach the limits of engineering, and 
that it is given to comparatively few men to attain 
to these limits with success. 


An Important Trade Union Case, 


THE case of Bond v. the Leicester District En- 
gineering Trades Employers’ Association, which was 
concluded before Mr. Justice Lawrance and a 


special jury on Tuesday last, raised an issue of the 
first importance to employers and workmen. The ac. 
tion was brought for an alleged anes gay ed prevent 
the plaintiff obtaining employment. The alleged 
“conspirators” were Messrs. Ashwell and Nesbit, 
Limited ; Mr. David M. Nesbit (managing director), 
Mr. F. O. Robinson (secretary), and the Leicester 
District Engineering Trades Employers’ Aggo. 
ciation. We are glad to be able to record 
that the action failed; but in view of the mo. 
mentous issue involved it is worth while to 
examine the facts of the case somewhat closely, 
The plaintiff was a member of the Leicester 
Branch of the Moulders’ Trade Union. For twenty. 
eight years before March, 1907, he had been 
employed by Messrs. Ashwell and Nesbit. He gave 
notice to terminate his employment in March, 1!)07, 
and he brought the present action against bis em. 
ployers and other persons for conspiracy to prevent 
his obtaining or retaining employment elsewhere, 
There was a conflict of testimony as to the reason 
why the plaintiff left his cits ltl He suid 
that he did it of his own free will; but he admitied 
in cross-examination that the union asked him to 
leave, and it was proved that in February the union 
had passed a resolution placing the shop on the 
unfair list. He also admitted that when his 
employer asked him why he was leaving he replicd 
that a certain member of the union had threatened 
to ‘have him out of the shop.’ Counsel for the 
defence asserted that the employers had no animus 
against the plaintiff, and that Messrs. Ashwell and 
Nesbit were satisfied with his work and were sorry 
to lose him. He claimed as a matter of law, and 
as a matter of right, that the masters had a right 
to agree together whom they would employ, and 
whom they would not employ ; and said that all that 
had been done in this case was that a voluntary asso- 
ciation of employers had agreed to act in concert. 
A few extracts from the evidence given on behalf 
of the defendants show how flimsy were the grounds 
upon which the plaintiff's case was based. Thus, 
when the plaintiff threatened to leave his employ- 
ment his employer said: “ If you will make up your 
mind to stay, | will make you assistant foreman, 
and you will get, of course, some advance in wages.’ 
Another member of the Employers’ Association, to 
whom Bond applied for work, asked Messrs. Ash- 
well and Nesbit whether they would object to his 
employing Bond. The reply was: “That is a 
matter for your own consideration.” Another 
member of the Association, Mr. W. K., Billings, 
of the firm of Billings and Simpson, who gave the 
plaintiff employment and then discharged him, said 
that he did so because he thought the action of the 
union to be tyrannical and arbitrary. Indeed, the 
only statement of any importance elicited from the 
defendants or their witnesses was that made by 
the secretary of the Association, who admitted, 
frankly enough, that, with the exception of Messrs. 
Ashwell and Nesbit, all the members of the Associa- 
tion agreed not to employ the plaintiff. The latter 
firm were, and still are, always ready and willing to 
employ the plaintiff—a good servant, who had 
served them well as boy and man for twenty-nine 
years. 

It is not uninstructive to glance at the argument 
put forward by counsel on behalf of the plaintiff, 
especially when we remember that his action was 
really directed by the union. He said: “The law 
of England is that a man is entitled to follow his 
occupation where he wishes, to serve what employer 
he chooses, and no one has the right to take such 
steps as will force him eventually by the sheer 
result of exhaustion to go back to a particular 
employer who desires his services.” This admir- 
able doctrine is propounded by one who is appear- 
ing for a man who was withdrawn from his eunploy- 
ment by a trades union! Counsel concluded by 
saying: “ Your verdict is of great importance to 
capital and labour alike. If such acts can be done 
by employers, then unions of men can do the same, 
and drive a man out of his employment, and 
frustrate him in every attempt to obtain work.” 
The following extracts from the summing up 
of Mr. Justice Lawrance bear also on this 
point, and are worthy of note:—-‘A man has 
a right to let his labour to whomever he 
desires. An employer may refuse to employ a 
man. : A master may say he will not em- 
ploy a workman who has been led to resign his 
prior employment by his trade union, or he can 
refuse to employ a man who may possibly still go 
back to his former employers. . As to the 
position of the plaintiff, you must decide if he was 
acting as a free agent or as a mere pawn in the 
quarrel between these two unions of men and em- 
ployers.” That the jury were uninfluenced by the 
arguments put forward on behalf of the plain- 
tiff is manifest from their verdict. They tound 
specifically that the defendants did not conspire to 
procure persons not to employ the plaintiff; that 





they did not conspire with intent to injure the 
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plaintitl’; that they did not, in fact, induce any 
firms not to employ the plaintiff. What, then, is 
the reply to the argument that a finding in favour 
of the employers in the present case amounts to a 
declaration that coercion and oppression are lawful ? 
The answer is that here there was no coercion and 
oppression. 

Wo confess we are not much impressed with the 
argument that the rosult of this case will be to 
allow trades unions to use weapons of oppression 
in furtherance of their objects. That is what they 
have been doing, in comparative security, for many 
years past. A host of witnesses could be sum- 
moned from amongst the ranks of the employers to 
give evidence on this head. Times and again have 
employers been compelled to dismiss good workmen 
at the behest of a trade union, not because that 

articular workman has been unfairly dealt with, 
but because of some abstract dispute between the 
union and the employers, or even between two 
different unions. Too long has the employer been 
the sufferer on such occasions. He has at length 
found out that he must take steps to protect him- 
self. What the trade unions say to the employer 
amounts, in effect, to this: ‘ When your shop is 
black-listed you must sit in your armchair and do 
nothing.” But this policy of inaction has been 
tried and found wanting. Employers must, in their 
own protection, endeavour to convince the men’s 
trades unions, and the members of these bodies, 
that the weapons which have been so freely used 
against employers in the past can now be used by 
employers ; and that, in using such weapons the em- 
ployerscan keep within the letter and spirit of thelaw. 
It must be remembered, in dealing with the legal 
aspect of the matter, that the House of Lords has 
laid down the law in no uncertain fashion. It was 
stated, in the case of Quinn 1. Leathem, that a com- 
bination of two or more, without justification or 
excuse, to injure a man in his trade by inducing his 
customers or servants to break their contracts with 
him or not to deal with him or continue in his 
employment is, if it results in damage to him, 
actionable. Apply that doctrine to the case under 
review, and what do we find? In the first place, 
no one was induced to break any contract with the 
plaintiff. It was not even contended that the 
so-called conspiracy had been set on foot with that 
object. Secondly, it is manifest that if there ever 
was a case where “ justification or excuse” was 
proved up to the hilt, this is that case. The union 
brought about the situation, and then put the 
plaintiff up to seek damages for the injury which 
the union, and not the empioyers, had inflicted 
upon him, The position is almost ludicrous. 
Here was a man who had been for twenty-nine 
years with the same employers. He is advised— 
we can picture to ourselves the nature of the 
“advice ’—by the union to tender his resignation ; 
to resign a good berth against the wishes of his 
employers, who even go to the length of offering 
him a better post and an increase of pay as an 
inducement to continue in their service. Other 
employers, sympathising with their fellows, decline, 
on their own account, to employ the plaintiff. 
Result, an action for a criminal conspiracy against 
all the employers—including those who pressed the 
plaintiff to remain in their service. 








TESTS OF LARGE TURBO-GENERATORS IN 
THE UNITED STATES. 
No, II.* 


Tue tests of the 7500-kilowatt Westinghouse-Parsons 
turbine installed in the Waterside Station No. 2 of the 
New York Edison Company were carried out on Sep- 
tember Ist this year, under the direction of Mr. Sparrow. 
This machine is almost identical with the 5500-kilowatt 
turbine described in our issue of November Ist, and has 
a maximum rated capacity of 11,250 kilowatts; it was 
built to operate with 175 lb. steam pressure, 28in. vacuum, 
and 100 deg. superheat. The normal speed is 750 revolu- 
tions per minute, and the guaranteed steam consumption 
at full load was 15°9 lb. per kilowatt-hour, with a generator 
eflicieney of over 97 per cent. During the eight-hour test 
the load was maintained as constant as possible, the 
maximum variation being within 4 per cent. above and 
below the mean. The measuring instruments consisted 
of Weston indicating watt-meters, which were carefully 
calibrated by the New York Electrical Testing Labora- 
tories, both before and after the tests, and the steam 
consumption was measured by weighing the condensed 
watcr by means of tanks mounted on platform scales. 
The steam pressure and the temperature were taken 
close to the turbine throttle valve, and the vacuum was 
measured directly at the turbine exhaust by means of a 
mercury column with a barometer alongside for reducing 
to standard barometer conditions, thus obviating the 
necessity for temperature correction between the two 
mercury columns. 

p following figures are the results of the eight-hour 
est :— 





Average steam pressure at throttle, lb. per 


square inch gauge... ... ... oe 177-5 
Average superheat at throttle, deg. Fah. ... 95-74 
Average vacuum (referred to 30in. barometer), 

inches Hg. Pees tt ae aaa eae 27-31 
Average load on generator, kilowatts... 9830-48 
Average steam consumption, as tested, pounds 

per kilowatt-hour... ... .. os 15-15 


Owing to the fact that during the test the operating 
conditions upon which the guarantees were based were 
not exactly maintained, the observed results were 
corrected for the actual conditions. The difference is as 


follows :— 
Correction. 
Per cent. 
Pressure (2-5high)... ... « 0-25 
Vacuum (0-69in. low) ... 1-84 
Saperheat (4-46 deg.) ... ood 0-29 


These figures being mutually agreed upon before the 
test as being sufficiently correct for this type of turbine, 
when applied to the observed steam conditions, the 
following figures are consequently obtained representing 
the consumption under guaranteed conditions :— 

Average water rate during eight hours test, 14°85 lb. 
per kilowatt-hour. 

A remarkably close agreement exists between the above 
and the figures given in our last issue for the 5500 kilo- 
watt machines of the same design which are installed in 
the Manhattan station of the Interborough Company, of 
New York, and the Long Island City station of the 
Pennsylvania Railroad, the consumptions of which at the 
same loads and with equivalent operating conditions are 
almost identical. 

Correcting this figure of 14°85 lb. to the conditions of 
the Carville turbines, which was also done in our last 
issue, we find that this turbine is, if anything, slightly 
superior in economy. 

Having described in detail the results obtained from 
the largest turbine generators of the Parsons type yet 
constructed, we now proceed to deal with the Curtis type 
of turbine, which has been adopted in even greater 
quantities in the United States than has the Parsons 
type. 

The largest single electric-generating steam turbine 
unit so far erected anywhere are the four 9000-kilowatt 
Curtis turbines in the Fisk-street station of the Common- 
wealth Electric Company of Chicago. This station has 
been enlarged on several occasions since the first unit 
of 5000 kilowatts was put down in October, 1903, and is 
now one of the biggest power stations in the world. The 
test results given below refer to the latest type of 
machine erected, and are remarkable for the flat nature 
of the consumption curve between half load and 50 per 
cent. overload, a result probably only attainable with the 
Curtis system of governing by means of automatic 
nozzle cut-out gear. The extraordinary fluctuating 
nature of the load in the power stations of large American 
cities demands that this feature shall receive special 
attention, and a very large amount of experimental work 
was necessary before the present governor gear was 
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Kilowateés. 
Fig. 1 
evolved. That success has now been attained may be 


seen from the following figures, which are shown graphi- 
cally in Fig. 1:— 


9000-Av/owatt §Five-stage Curtis Turbine—750 Revolutions per 
Minute. 

Loadin Gauge yy, . Total Water per 

kilowatts. pressure. Vacuum. Superheat. water. K.W. hour. 
Ib. deg. Fah, |? Per Ib. 
5374 182 29-43 133... 70,668 13-15 
8070 197 ... 29-55 116... 104,910 13-00 
10,186 176 29.47 147... 131,400 12-90 
12,108 182 ... 29-34 148... 158,009 13-05 
13,900 198 29-31 140... 189,040 13-60 


An interesting feature of these tests, which were 
carried out with great care, and repeatedly verified before 
acceptance, is the very high vacuum attained. The 
condenser, which forms an integral part of the turbine unit, 
is fitted with lin. tubes and contains 25,000 square feet of 
tube surface, an allowance that is considerably greater 
than is usual in this country. The turbine was designed 
for 28°5in. of vacuum, and the ample proportions of the 
condenser do not seem to have admitted any falling off 
in the greater vacuum obtained even at the highest over- 
load. Much can be said for and against the sub-base 
condenser system. The direct access to the tube surface 
of steam leaving the last row of blades and the absence 
of any chance of air leakage through expansion joints are 
valuable features, against which may be set the great 
concentration of weight due to condenser, generator and 
turbine being mounted on a comparatively small founda- 
tion area. 

Similar economical results to the above have been 
obtained from the 5000-kilowatt five-stage Curtis turbine 
built for the Boston Edison Company. One of these 
sets was tested on several occasions early this year with 
different sets of instruments, on each occasion to ensure 
— accuracy, and the full load result was as 
ollows :— 


Revolutions per minute ... ... 0. 2. we 
Load in kilowatts. a Bi 


This machine is similar to those supplied to the Yorkers 
statior. of the New York Central Railway Company. 

In Fig. 2 is given the consumption curve of a 2250-kilo- 
watt four-stage Curtis turbine running at 900 revolutions 
per minute with 1601lb. gauge pressure, 150 deg. Fah. 
superheat, and 28in. vacuum. This machine was designed 
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for good overload economy, and the flat nature of the 
curve at the higher powers is again noteworthy. 

Fig. 3 shows the results obtained from a 1000-kilowatt 
four-stage machine working under 1701b. gauge pressure, 
170 deg. superheat, and 28in. vacuum. In commercial 
turbine production steam economy is often slightly sacri- 
ficed to facilitate production of work, and this turbine was 
designed for use with both 60-cycle and 25-cycle 
generators. With the former it runs at 1800 revolutions, 
and the economy is distinctly better than that shown, 
which was taken at 1500 revolutions per minute. The 
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results from these smaller machines are very good, con- 
sidering the relatively low speed of rotation. 

In a paper recently read in Washington by Mr. 
W. L. R. Emmett, of the General Electric Company of 
Schenectady, candid reference was made to the balancing 
of vertical shaft turbines, many unexpected tendencies 
to vibration arising in certain designs. The author 
pointed out the fact that as some of these units had 
been sent out in considerable numbers, it was not found 
possible to remedy the defects at once. This trouble, 
which seemed to commence in the top bearing, has now 
been entirely overcome, but it serves to illustrate one of 
the practical difficulties attendant on the extensive pro- 
duction of a new type of motor. 

Both in the case of these generators and those de- 
scribed in our issue of November lst was large over- 
load capacity essential. In these cases of turbo-alterna- 
tors, the losses are concentrated into a very small space, 
and the question of adequate generator ventilation 
becomes very important, more especially when the hot 
air rising from the turbine ascends into the alternator. 

Ninety cubic feet of air rising 68 deg. Fah. in tem- 
perature will involve a loss of practically one kilowatt, 
but, nevertheless, generator efficiencies of 97 per cent. _ 
are obtained. For very large units it is desirable to take 
this air for cooling purposes from outside the building, 
and it has, especially on the Continent, been found both 
economical and desirable to employ separate blowing 
apparatus, the large units described above needing over 
30,000 cubic feet of air per minute when working at full 
load. The adequate cooling of these generators is a very 
important factor in their life and efficiency. 








AUSTRIAN STEEL AND ENGINEERING WORKS. 


PROMINENT among the great steel-making and engineer- 
ing enterprises of Austro-Hungary are the steel works of 
Resicza, the iron works of Anina, and the mechanical 
engineering works of Vienna, all belonging to the Privi- 
leged Austro-Hungarian State Railway Company. The 
two first works have an annual capacity of 135,000 tons 
of raw iron, 100,000 tons of rolled materials, 110,000 tons 
of coke, whilst the mines now worked turn out 200,000 tons 
of iron ore and the collieries send up 420,000 tons of cos). 
The parent works at Vienna produces chiefly loco- 
motives, their capacity for these being 140 heavy engines 
r year. 

The earliest inception of this great industrial concern 
is to be found in the statement made at the first general 
meeting of the shareholders of the Vienna and Raab 
Railway Company in the year 1838 by the President, 
George Freiherr von Sina:—‘ For the-proper mainten- 
ance of locomotives, rolling stock, and other plant usual 
to railways, it will be necessary for us to create a large 
workshop, equipped with machines, tools, and other 
accessories. These repair works at our Vienna terminus, 
to be laid out according to the designs of one of the best 
English engineering firms, will be commenced forthwith, 
part of the machinery having already arrived. Members 
of the engineering staff are to proceed to England to 
inspect more machinery, acquaint themselves with 
English workshop practice and engage men for our repair 
works in Vienna.” 

Thus English methods and English tools became the 











* No. I. appeared November Ist. 





Steam pressure (gauge), lb. per sy. inch 174 
Superheat, deg. Fab... o.. ase ae 142 
bi 4 ee ae 29-3 
Total steam consumption per hour, Ib.... 70,238 
Steam per kilowatt-hour, lb. ... 13-52 





model in the building up of the works of the Vienna ani 
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Raab Railway, afterwards called Vienna and Gloggnitz 
Railway, and now, with successive developments, known 
as the Privileged Austro-Hungarian State Railways 
Association. An Englishman was responsible for the 
management and development of these works for a period 
of forty-four years. John Haswell, born at Lancefield, 
near Glasgow, in 1812—the mechanical genius and 
pioneer of locomotive construction in Austria—was 
occupied in the shipbuilding works of William Fairbairn 
and Co., when, in 1837, M. Mathias Schoenerer, chief 
engineer of the new Wien-Raaber Eisenbahn, travelled 
America, Belgium, and England in search of equipment 
for his railway, and applied to Fairbairn’s for detailed 
plans of the repair shops to be erected in Vienna, the 
task of preparing these being confided to John Haswell. 
The design of steam engines, the transmissions, 
hydraulic plant, and the entire equipment was due to 
the mind of Haswell, who also superintended their erec- 
tion in 1838, and finally accepted the position as their 
manager. Instead of repairs exclusively, the construc- 
tion of locomotives was subsequently undertaken by 
Haswell, and finally repairs became a secondary branch 
of the work done at Vienna. 

As the first among Austrian railways, the Wien-Raaber 
Company was able to open the services on the Vienna- 
Neustadt division in June, 1841, with several locomotives 
which, due to the energetic management of Haswell, had 
been built at the terminus works in Vienna. The name 
of John Haswell is inseparable from the history of the 
development of the Vienna engineering works of 
the Austro-Hungarian State Railway Company, and 
the more so that he was a clever inventor of 
all classes of machines, and particularly so of the main 
product of the works—locomotives. His progressive 
ideas were frequently ahead of the times, as shown by his 
fire-box steam superheater of 1852 and his simple and 
effective superheaters for semi-fixed and also portable 
engines in 1862, as, too, his- four-cylinder non-compound 
balanced locomotive of 1862, shown at the London Inter- 
national Exhibition. The Vienna. Exhibition of 1873 
showed several Haswell locomotives having new arrange- 
ments far in advance of current practice, as, notably, the 
high-pitched boiler with wide fire-box overlapping the 
frames—twenty years before to the general adoption of 
this practice—balanced axles—afterwards known as 
Brown's axle for tramway locomotives—pivoted struts 
allowing expansion movements of boilers in place of rigid 
brackets, kc. Some examples of his remarkable inventive 
ability will be mentioned in a description of the Vienna 
works, 

In 1853 the Vienna to Gloggnitz line was purchased by 
the Government, and in 1855 a group of French capitalists 
effected the amalgamation of the Vienna-Raab line and 
works with the new privileged Austro-Hungarian State 
Railway Company. The situation of the works, in the 
triangle formed between the termini of the former Vienna- 
Neustadt-Gloggnitz and Triest Railway—now Siidbahn— 
and the Vienna-Raab Railway—now State Railway— 
sufficiently indicates the original terminal positions of 
these two now important railways forming the connection 
between Triest, Vienna, and Budapest. The steel works 
of Hungary, a branch of the parent society, were founded 
in the year 1855, the forest and mining territories, pur- 
chased from the domains of the Treasury in that year, 
being situated in the Comitia or county of Krassé-Szorény 
inthe most southern extremity of Hungary, and separated 
from Servia by the Danube near the town of O-Moldava; 
while the other property, in two lots, is situated farther 
north, beyond Resicza, near to the towns of Kardnsebes 
and Lugos, both on the northward course of the river 
Temes. The entire property has an area of 833,000 
acres, and being rich in coal and iron ores, and abounding 
in forests on over two-thirds that area, it assures the 
provision of all materials required for iron and steel 
making at Resicza and Anina for a considerable period of 
time. 

Materials for manufacture being first of importance, a 
brief survey of the wood, coal, and ore available will be 
made before proceeding to the description of the metal- 
lurgical and mechanical industries. 

The 928 square kilometres of arboricultural and agri- 
cultural lands is comprised in two large properties, those 
in the west, on the plains and hills, being lands of oak, 
and those in the east, on mountain slopes and approaches, 
being forest lands of beech interspersed by areas of pine 
and similar evergreen trees, with a plantation scheme for 
80 to 120 years’ duration. 

The forest lands are accessible from all sides by means 
of glades, timber roads, aérial cables, dry chutes and 
flumes, and by means of a canal of running water, 
14 kiloms. long, on the Berzava and its effluents, and of 
which 5-7 kiloms. are in tunnel. Besides serving for the 
transportation of floating timber, this running water is 
used for driving the turbines of an electrical station 
situated on the Berzuva. Near the barrage at the end of 
the canal there are complete installations for the car- 
bonisation of the wood. Of the total of 500,000 cubic 
metres consumed annually, 50 per cent. is carbonised, 
80 per cent. used for heating, 10 per cent. for frame 
timbers and pit props, and 10 per cent. for construc- 
tional purposes. The average annual production of char- 
coal amounts to 4,125,000 bushels, which are consumed 
entirely by the blast furnaces of Resicza and Anina. 
The wood is carbonised partly by the permanent installa- 
tions of Resicza and Szdszka and partly by means of tem- 
porary charcoal piles. At Resicza a plant of charcoal 
retorts was recently started for the recovery of the by- 
products, and having a carbonising capacity of 120,000 
cubic metres. The whole of the baulk timber is utilised 
in the mines and the works of the company; the timber 
for constructional purposes—as pine, oak, beech, and ash 
—is worked up in the timber mills at Ferenczfalva, 
Roman-Bogsan, Anina, Oravicza, Sziszka, and Moldava. 

The iron mines at present exploited are concentrated in 
the district of Vaské-Dognackska, and extend fora length of 
9 kiloms. between the mountains of Elisabeth and Vaso- 
pega. The workings are both open and in pits, the 





method of working being decided according to the extent 
and conformation of the ferriferous strata, the configu- 
ration of the land, and the depth of the layers containing 
the ore. 

The ore is found in nodules, and in continuous bands 
of considerable importance overlying trachytes and 
micaceous schists, and beneath the limestone ; it consists 
of iron oxide, red oligist, and lemonite—brown hematite 
—the average of the analyses being as follows :— 
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Besides iron ore, iron pyrites are mined on the southern 
reaches of the territory; and in the district of Csiklova 
there are scattered nodules of copper protoxide sufficiently 
rich for working. These products are regularly sold to 
outside forges and other works. 

The extraction of the iron ore from deep mines is effected 
by means of inclined galleries, the wagons being wound 
up to the level of the other wagons of the open workings, 
all then being hauled by trains over the company’s rail- 
way to the blast-furnace yards at Resicza; otherwise, 
the ore is transferred to the trucks of the Hungarian 
State Railroads at N. Bogsin for transport to the iron- 
works at Anina. Excavation and haulage work is now 
largely effected by the intermediary of electrical current 
generated by water-power in a turbine station of 300 
horse-power running under a water head of the river 
Berzava, at Resicza-huta, and operating twenty-five 
drills. 

To deal with the output of 200,000 tons, a centralised 
screening station, for sorting and classifying the ores, 
has recently been laid out in connection with a system 
of ore crushers. Manganiferous ores, serving as flux in 
smelting the iron, are obtained from the company’s mines 
at Delényest, near Resicza, and are found in broken 
veins and outcrops, generally close to the surface, so 
that in most cases this ore is excavated in open 
quarries. The annual output is about 10,000 tons. 

The coalfields owned by the Austro-Hungarian State 
Railway Company constitute one of its richest assets, 
giving the enterprise an enormous advantage over other 
iron and steel works in North Hungary, which have to 
buy coke in North Austria, their only fuel produce 
being lignite, while the Priv. Oesterreichisch- Ungarischen 
Staats-Eisenbahn Company now has an annual output 
of 420,000 tons of excellent black coal, and a coke pro- 
duction of 110,000 tons. The collieries of Resicza are 
situated at the north-eastern side of the coalfields of 
the county of Krasso-Szérény. The coal deposits lie 
immediately over strata of crystalline schists. Although 
the deepest seams occur at Kélnik, Klokodics and Ner- 
meth, these measures are the least rich in carbon, being 
composed of shale and sandstone, covered, in most cases, 
by the new red sandstone. The same beds fringe the 
north-eastern limits of the deposits in lessened volume, 
but with a greater carboniferous yield. These seams are 
worked in the Szekul valley, and at Doman, through 
shafts 500 m.—about 1650ft.—deep. The carboniferous 
strata are covered by red sandstone, which, in turn, lies 
beneath liassic beds containing, near Doman, workable 
seams of 1°5 m. to 3 m. average thickness. At present 
four seams are regularly worked, these varying from 0°9m. 
to 3:0 m. thickness. Ventilation is effected in two places 
by special shafts. The annual output of the mines near 
Resicza is from 100,000 to 120,000 tons, the high quality 
of the fuel being shown by the following analyses of the 
Szekul and Doman mines, the latter being closely com- 
parable to the analyses of standard Merthyr. 

The collieries of Anina have six pits, varying in depth 
between 400 m. and 500 m., and producing about 300,000 
tons annually. The deepest deposits yet touched are in 
the red sandstone supporting liassic beds which contain 
important bands of coal, iron ore, and refractory clays. 
These sedimentary deposits are greatly broken and dis- 
turbed by upheavals; the principal coal seams vary in 
thickness from 3 m. to 6 m., the others from 1°5 m. to 
2 m., and the declivity of the veins from 30 to 90 deg. 

The crown and principal seams consist of a compact 
coal, while the lower seams yield a hard coal having, in 
general, a conchoidal fracture. The liassic coal of Anina 
being very cohesive, is especially valuable for coking. 
The relative analyses give :— 
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Szekul. Anina, 
Percent. Per cent, 
. 57°59 66-76 

29-58 29.89 
a 11-15 10-57 
Sulphur 0-53 1-03 0-59 

Water 4 0-55 1-17 1-60 

The annual output of the Anina collieries is 800,000 
tons. In the mines the coal is subjected as far as 
possible to a preliminary sorting for separating the large 
and small, and afterwards to the usual screening. A 
mechanical separator is employed at the Thinfield pits, 
and a large screening installation is in progress of erec- 
tion at Ronna—both at the Anina collieries. 

The coking plant is important, but not, so far, com- 
pletely developed. For carbonising the carboniferous 
mineral of Szekul and the liassic coal of Anina there 
are sixty ovens at Resicza and eighty-four ovens at 
Anina, all replete with washing plants. The ovens are 
being gradually converted into plants for the recovery 
of the by-products, and complete installations are being 
made for the utilisation of these products. At present 
the coking ovens of Resicza produce annually 30,000 
tons of coke, and those of Anina will produce 





80,000 tons annually when their reconstruction has been 
completed. The waste gases of the ovens are, in ql] 
cases, utilised for heating boilers, the boilers at Aning 
generating 2500 steam horse-power, which energy jg 
transmitted, by electrical current, part to the collieries 
and part to the ironworks. 

The blast furnaces of Resicza comprise two furnaces 
for charcoal, producing 65 tons of raw iron daily, and one 
furnace for coke, of 120 tons daily capacity, and to which 
a second coke furnace for 120 tons has recently been 
added, so that the annual capacity of all four furnaces 
will be 100,000 tons. The hot-air blast is furnished by 
four Whitwell and six Cowper installations. The blast 
furnaces of Anina always in operation are one for coke, 
of 60 tons daily capacity, and one for charcoal of 40 tong 
capacity, the hot air being furnished by six Whitwel] 
installations. Their yearly output is 35,000 tons of raw 
iron. 

The entire conversion of prime movers from steam to 
blast furnace and coke oven gas is planned both for 
Resicza and Anina. The new installation was com. 
menced with two gas motors of 1500 horse-power each, 
and their number is to be successively augmented until 
the waste gases are wholly utilised, when the total motive 
power available will have been increased to 10,000 or 
12,000 horse-power, including the water-power of the 
three turbines of 2500 horse-power each on the Berzaya 
River. 

The transmission of the whole of this energy, water 
and gas, is to be by means of electrical current. The 
blowing engines will be entirely replaced by blowers run 
by electric drives. 

The cast iron produced at Resicza comprises the 
following varieties. The Anina works only produce grey 
pig and refined white for puddling :— 
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All processes of refinement are principally effected at 
Resicza, except puddling. The Resicza plant comprises 
Bessemer converters, Martin-Siemens open hearths, and 
crucible steel shops. The Bessemer converters number 
three, of 10 tons each, charged with molten iron direct 
from the blast furnaces, and have an annual output of 
from 20,000 to 25,000 tons of acid steel, which is almost 
entirely absorbed in rail making at Resicza. The Martin- 
Siemens steel shops have three basic furnaces of 14 tons 
each in regular operation, but with the present recon- 
struction of these shops this capacity will be increased by 
means of a total of four basic hearths of 20 tons capacity, 
in order to produce from 60,000 to 70,000 tons annually. 
Each of the four 20-ton furnaces will be charged, almost 
exclusively, with molten iron. In all the shops the ingots 
are run from suspended ladles and then passed direct to 
the rolling mills in one heat. The gas required for the 
larger installation will, when finished, be furnished by 
twelve automatic generators whose fires are forced by 
compressed air arriving below the grates and induced 
by steam jets, as in the Kudlicz system. 

The crucible steel shop has one melting furnace and 
one crucible reheating furnace, together with all 
appliances convenient for an annual production of 800 to 
1000 tons of crucible cast steel, the ingots serving in part 
for the rolling of railway tires and part for armour plates 
and special steel castings. The crucibles of graphitic 
clay are made at the fire-brick and pottery works of 
Resicza. 

The various steels produced are indicated in the 
following list :— 
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At Anina the puddling furnaces number seven double 
and one single, all direct-heated. For working the 
puddled blooms there are two steam hammers and one 
three-stand train of rolls. The puddling works are to be 
transferred from Anina to Resicza, when the plant will 
consist of four double puddling furnaces, gas heated, 
and, for working the balls, two squeezing presses anda 
blooming-mill train, all run by electrical current gener- 
ated by blast furnace gas-power. 

At Resicza the pred. ite foundry produces yearly 
some 6000 tons of steel castings. It comprises three 
Martin furnaces working day and night continuously. 
Two of these are basic-lined, and of 10 tons capacity each, 
and one acid-lined—also of 10 tons capacity. The 
furnaces are run during the night hours for the production 
of extra-special qualities of steel ingots. The shops 
include complete installations for sand preparation, 
drying, &c., core ovens, a large shop for dressing castings 
with tools run by compressed air, hydraulic moulding 
machines, and electric cranes—of which the most recent 
will permit the casting of pieces of 50 tons weight. The 
iron foundry has one cupola, and produces about 
8000 tons of castings yearly, which are chiefly used in 
the works of Resicza. Iron castings for outside orders 
are mostly produced at Anina. 

At Anina the iron foundry is spacious and well- 
equipped. There are three cupolas, one reverberatory 
furnace, and a complete plant for casting iron mains and 
long pipes on a large scale. Besides the heaviest eng)- 
neering work, this foundry turns out castings for general 
purposes, including builders’ ironware, stoves, kc. Xc., 
the annual production varying from 12,000 to 15,000 tons. 
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This capacity will be doubled when the three large 
edifices now occupied by the puddling and rolling mill 

Jants will be vacated by the transfer of the latter to 
Resicza. Ceramic enamelling of commercial cast iron 
goods is a process effected in an annexe of the foundry and 
having a very considerable output. 

The foregoing completes the account of all shops treat- 
ing metal by fusion. For laminating and forging the 
metal the shops are as follows. 

At lKesieza the rolling mills are chiefly employed on 
steel work, and those of Anina on puddled iron. he 
annual output of the two works in rolled material is 
about 100,000 tons, sub-divisable as follows :— 


Per cent. 
Steel rails ‘ a. ae 
Girders ... *e 20 
Plates see 10 
OOM. saa. nines. eee’ eae ee lies (atae hae 5 
tolled sections, commercial bars, Xe. ... 40 


As the reconstruction of the Resicza rolling mills is well 
advanced, that plant may be described according to the 

lanned arrangements. 

The principal mill is run by a reversible electro-motor 
arranged to the Ilyner system, able to exert at intervals a 
maximum force of about 11,000 horse-power, which is 
combined on one side with a roughing mill for ingots of 
from 8 to 5 tons and on the other with a 4-stand train 
having finishing rolls provided with transfer tables capable 
of rolling girders of 20in. depth. 

For plates there is another mill operated by a similar 
motor equipment, connected on one side to plate rolls 
and on the other to a universal train for sheets of great 
width—up. to 10ft.—and also for commercial - up 
to 40in. width. In prolongation of this last mill there is 
a three-high “Lauth” train, and a two high medium 
mill for reservoir plates, &c. The four trains just 
enumerated are provided with a complete installation of 
accessory plant, such as gas generators, reheating furnaces, 
annealing pits, hydraulic and electrically operated shears 
and saws, electric cranes, and, in an annexe, is an erecting 
shop for the requirements of the rolling mills. 

The other mills comprise one train of rolls with three 
stands, two-high, operated by electro-motor, for fine 
sheets; a medium mill of three heads, and another train 
of four heads, or stands; a reserve train, three-stand, 
three-high; and a vertical rolling mill for tires, with all 
the usual accessory plant for tire-making operations— 
reheating furnaces, steam hammers, cranes, &c. kc. Inthe 
plan of the alterations at Resicza it is arranged to pro- 
vide a second tire mill and also two heavy hydraulic 
presses for forging the tire discs and disc wheel centres. 
When provided with the necessary furnaces these new 
presses will be capable of forging heavy propeller shafts 
and all similar pieces. 

At Anina the rolling mills comprise, besides the squeez- 
ing mill for puddled balls, a heavy three-stand mill, a 
medium three-stand mill, and a small seven-stand mill, 
run by electro-motor, together with the requisite roughing 
mill, having two stands. To these, and in another shop, 
a medium train, three-high, and a small mill with rough- 
ing rolls, is to be added, together with the furnaces, 
cranes, and machine tools necessary for the operations. 

The mechanical workshops at Resicza produce a con- 
siderable variety of forged and structural work, such as sets 
of wheels and axles complete for locomotives and rolling 
stock, projectiles, bolts, screws, and nails, railway points 
and crossings, bridge and roof structural work, and every 
kind of mechanical materials, the output, varying with the 
orders, being from 15,000 tons to 20,000 tons annually. 
These shops comprise forge, mechanical shops, structural 
steel and boiler shops, projectile factory, bolt and screw 
works. The forge produces chiefly railway, marine, and 
various machine work. There are two steam hammers 
of five tons, and numerous others of smaller size. The 
production ranges from 1500 tons to 2000 tons. In this 
connection it may be added that pressed work for the 
Austro-Hungarian State Priv. Railway Association forms 
. important part of the work done in its central shops at 

lenna, 

The machine shops are equipped with some 350 machine 
tools, electrically driven, travelling cranes in proportion, 
special tools for turning out complete sets of wheels for 
railways, for boring cylinders, shells and other projectiles, 
and for machining steel castings of up to 50 tons weight. 
The output, of 6000 tons to 8000 tons of material, includes 
about 6000 pairs of railway wheels. The annexe for the 
manufacture of projectiles, not exceeding 15 cm. diameter, 
is equipped with hydraulic presses—one vertical of 600 
tons, and one horizontal of 10 tons. 

Structural steel work and railway lay-outs are com- 
bined in the same edifice with boiler work. The annual 
output of bridge and boiler work varies between 3000 
and 5000 tons, and of points and crossings from 
1500 to 2000 tons. This large shop is equipped with a 
great number of shears, drilling, boring, planing, slotting, 
and milling machines, besides hydraulic riveters, a com- 
plete plant for compressed-air hand tools, and a number 
of electric cranes. Bolts, screws, and spikes are manu- 
factured in a works at Anina to the extent of 2000 to 
2500 tons annually, of which the larger part is required 
for railways. 

At Resicza the refractory brickworks produces the 
whole of the refractory materials required for all the 
furnaces of the company’s works, besides for other con- 
cerns. The yearly output is 1800 tons of firebricks and 
800 to 1000 tons of refractory lining materials. The 
equipment is completely modern, and includes machinery 
for preparing the materials, presses for bricks and blocks, 
ke. _For the manufacture of tiles for Martin furnaces, 
crucibles for cast steel, &c., a Mendheim gas kiln is em- 
ployed. In an annexe to the brickworks is a yard having a 
capacity of two tofour million bricks of compressed granu- 
ated scoriw. There are also other brickworks at Roman- 
Borgsiin, with annular kilns, brick presses, &c., producing 
two to three millions of ordinary bricks yearly. At Kolezan 
and Oravieza the lime kilns produce 6000 to 8000 tons of 
lime per annum, and the cement works at Oravicza 








2000 to 5000 tons of cement, while in the latter neigh- 
bourhood there is a petroleum refinery, combined with 
a lubricating oil factory, with an output of 6000 to 8000 
tons yearly. 

The Austro-Hungarian Priv. State Railway Company 
has added to its other industrial enterprises the 
fabrication of agricultural implements. Although differ- 
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about the centres M and N, and there are curved slots in 
the platform to allow the casting R, which carries the wood- 
work, to protrude. This casting is supported on three balls 
situated in a bearing, and this reduces the friction consider- 
ably. A corresponding bearing is placed at the top of the 
door, as is shown in the engraving, Fig. 3. The same illus- 


tration also shows the curved slots in the platform, and how 
the door opens. 


The tray only sinks 1}in. when trodden on, 
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Fig. 2—DETAILS OF SELF-OPENING DOOR 


ing from the Hungarian State enterprise at Budapest, 
these are exclusively cultivating tools. This works at 
Roman-Borgsén produces annually 12,000 finished ploughs, 
5000 plough frames, and 200 to 300 tons of other cultivat- 
ing implements. A forge isin course of erection to enable 
the manufacture of various other agricultural machines. 
The connection of Resicza with the mines of Szekul, 
Domain and Vascé is effected by means of a narrow- 
gauge line—950 mm.—of about 100 kiloms. length. The 


whole of the works, mines, and forests referred to in | 


these notes, excepting the works at Vienna, occupy 
15,000 workmen and other servants. The greater part of 
the workpeople live in houses belonging to the company. 


The agricultural side of the enterprise includes steam | 


grain mills producing 10,000 tons of flour yearly. 








SELF-OPENING DOORS. 


Ar a recent Exhibition in London was shown a self- 
opening door, the invention of Mr. R. Falkland Carey, of 
Pemberton, Arber and Co , Gray’s Inn-passage, W.C. There 
have been many attempts to design such a door, but we 
believe that they were only partially successful. For a 
door which automatically opens and closes it is essential 
that it should be so hung as not to swing in the face, even 
if two people are passing through at the same time. It must 
be made to open quite easily, and yet it must be incapable 
of being opened by the wind. These are the important 
features in the Sesame doors which we illustrate herewith. 
They are opened by the weight of the person passing through. 
On either side there is an ordinary mat arranged on a 

















Fig. 1—ANTI-SLAMMING CHECK 


floating platform. By a series of levers the weight of the | 


person is transmitted to the mechanism which causes the 
door to open. The working will be better understood by 
referring to the drawing given in Fig.2. The platform A is 
carried on four rocking levers B which are secured to the 
shafts C. In order to make these shafts turn as easily as 
possible they are carried on rollers D, which reduce friction 
to a minimum. The arms E are secured in the centre of 
the shaft C, and carry, on knife edges, the counterweight 
F, which overcomes the weight of all the working parts, and 
which is capable of adjustment. The arms H are connected 
to the sliding piece J. This actuates a double-acting oil 
dashpot which prevents the doors from swinging back 
rapidly. It will be noticed that the table platform has a 
parallel motion—in other words, wherever the weight is 
applied on the mat, the tray sinks equally at all the suspen- 
sion points. The doors are actuated through the lever K, 


| 








which is moved by the arm L on the shaft C. They swing ' 


and the operating leverage is 20to1. There do not appear 
to be any delicate working parts, or any mechanism which 
will not stand considerable wear. 

One of the most difficult troubles to overcome in the 
self-opening doors is the slamming; the closing is easy 
enough, as the weight shutting the doors is always the 
same, being slightly in excess of the necessary power 
required. In opening, the case is very different; a small 
child may step on the mat whose weight is barely sufficient 
to open the doors, or two or three heavy persons may step 
on the platform simultaneously, in which case the extra 
power above that wanted to do the actual work would 
cause the doors to move at an undue speed and cause 











Fig. 3—SELF-OPENING DOORS 


violent slamming unless some powerful anti-slamming check 
was introduced The engraving Fig. 1 shows the form that 
has been adopted for this anti-slamming check. 

It consists of a double piston working in a cylinder, the 
whole being submerged in an oil-tight bath or tank. The 
piston is moved in the cylinder by means of a lever, keyed 
from one of the moving parts of the mechanism. This lever 
works outside the oil tank, and actuates a similar lever inside 
the tank, which in iis turn operates the double piston through 
a slot in the upper portion of the cylinder. The plain end of 
the double piston controls the shutting of the doors, the end 
provided with grooves controls the opening. Holes are pro- 
vided at each end underneath the cylinder through which 
the oil can be forced out. Each of the double pistons is 
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provided with a leather retaining valve, to allow the oil to 
pass behind the piston freely, but to prevent its escape except 
through the holes. As the lever reaches either end of its 
travel, one or other of the double pistons passes over the 
holes in the bottom of the cylinder and closes them in the 
same manner as in an hydraulic starting valve used for 
lift work. When the holes have been passed, the last small 
quantity of oil is squeezed out past the pistoa, which is not 
packed, and also through slots in the adjusting screws A A, 
which can be regulated as desired. Thick oil is preferably 
used. The fact that the pistons are unpacked, and that the 
oil cannot leak out of the tank or bath, tends, it is claimed, to 
make the dashpot reliable, and one that, when once adjusted, 
cannot vary or get out of order. 








A POWERFUL EXPRESS LOCOMOTIVE. 


Durinc the past decade there has been notable expansion 
in the interstate passenger traffic carried on the Victorian 
Government Railways. The weight of the expresses that 
leave the Melbourne terminal for Sydney and Adelaide has 
about doubled in that time, and, as a result, the large 4-4-0 
passenger engines that were designed a few years back for 
this service, with what was though: to be an ample margin 
of power, are no longer capable of hauling the loads of to-day 
without the assistance of a second engine. The strengthen- 
ing of the permanent way and bridge work along both the 
northern and southern routes, however, will enable the Rail- 
ways Department presently to put into service the very 
powerful new class of 4-6-0 locomotives which are being 
constructed at the Newport workshops to the designs of the 
chief mechanical engineer, Mr. T. H. Woodroffe. These 
engines will be able to take, unassisted, trains made up of 
eight of the vestibule-corridor cars recently introduced for 
interstate traffic, which would represent a load of 300 
tons behind the tender. Their leading particulars are as 
follows :— 


Weights, roadworthy— 
On 


ae 
On onving wheels 
Totalengme .. 
Totalteuder .. .. .. 
Total engine and tender 
Cylinders— 
Outside 
Wheels— 
Diameter of bogie.. 
Diameter of driving 
Boiler— 
Diameter of barrel oo <2 2 
Length of inside fire-box .. .. 
Width of i.side fire-box at top.. 
Width of inside fire-box av grate 


2lin. dia. by 26in. stroke 


3ft. 6in. 
6fs. Oin. 


5ft. 34in. outside 
7ft. Sie. 

i «0 so» On a 

oo cco co SH Sila. 

Front, 6ft. 3in.; back, 4ft. 6in. 

268 
15ft. 

Diam~ter . 2in. external 


Heating surface— 
oe 2064 sq. ft. 
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Working pressure. .. .. .. ou, 200 Tb. per sq. in. 
Tractive power DPL _ 25,480 Ib, 
P 80 per cent. B.P.; D., diameter of cylinder ; L., length of stroke ; 
W., divmeter of driving wheel. 

With the permanent way laid with 85 1b. and 90 Ib. 
Vignoles steel rails, the wheel load in Victoria is not allowed 
to exceed 84 tons, which, it will be seen, allows an unusually 
large factor of satety. The weight of the engine. therefore, 
could not have been distributed over fewer than five axles in 
any case. But a 4-6-0 type would have been adopted in 
preference to the ‘‘ Atlantic,’’ even if, with the latter, the 
provision of sufficient adhesion had presented no difficulty. 
A smaller engine of the same type as the one described has 
proved exceedingly satisfactory, being light on fuel, cheap to 
maintain, and running steadily and freely at speeds of sixty 
miles an hour and upwards, although the driving wheels are 
only 5ft, 6in. in diameter. The coupling of as many as six 
wheels together does not appearappreciably to increase engine 
resistance, whilst it has the advantage of reducing the wear 
on tires, driving axle-boxes and connecting-rod ends. 

It may be mentioned that prior to the adoption of the 
present design for the new motive power, the question of 
superheating and compounding were both carefully gone 
into. As regards superheating, no doubt climate ‘is a factor 
which counts for something. In Victoria the thermometer 
rarely falls b. low freezing point, and in all the circumstances 
it did not appear that any sufficient saving would be effected 
in fuel consumption to offset the increased cost of mainten- 
ance. Compounding would have given these engines a reserve 
of tractive effort for emergencies, but the conditions taken 
generally are more suitable for simple expansion. The 
gradients are very numerous, and not infrequently, they are 
as severe as 1 in 60. It is important, therefore, that an 
engine should be able to ‘‘ coast’’ freely down long, steep 
banks, and in this respect two cylinders probably have the 
advantage over four. Apart from that, where the demand on 
power is so variable, it may be questioned whether a simple 
engine, other things being equal, would not burn a good deal 
less coal than a compound. 

To those accustomed to the more ornate English practice, 
Mr. Woodroffe’s latest engines, with their high straight run- 
ning boards and uncased wheels, present a workmanlike, if 
somewhat ‘‘ stripped,’’ appearance They are built on very 
symmetrical lines, however, and the large boiler, carried 
well above unusually massive framing, makes them very 
impressive-looking machines. 








THE DUBLIN MAIN DRAINAGE CASE. 


In our issue of June 7th last we gave briefly the history up 
to that date of an action which had been brought by S. Pear- 
son and Son, Limited, against the Dublin Corporation. This 
actio: has now reached its final stage, as will be shown later 
on, but before proceeding to do this it may be well to sum- 
marise the former progress of the case. In October, 1899, 
Messrs. Pearson contracted with the Corporation to construct 
a sewer outfall and other works at a cost of £94,000. On 
the completion of the works the contractors claimed a sum of 
£36,374 from the Corporation in respect of extra expense, 
mainly due to the pumping required to keep the site of the 
works dry during construction. It was alleged that the extra 
pumping was rendered necessary by reason of an existing 
river wall shown on the plans not actually going down tothe 
depth indicated. It was also alleged that the Corporation 
had fraudulently misrepresented the structure and position of 


the works, so as to induce the contractor to tender at a low 
price. The Corporation entered various pleadings, which it 
will be unnecessary to repeat, and, further, denied that 
ae ernenannens made by them were false or recklessly 
made. 

The case first came before the Lord Chief Baron and a jury 
in October, 1905. The Chief Baron ultimately directed the 
jury to find for the defendants. The plaintiffs appealed, and 
in February, 1906, the case came before a Divisional Court, 
consisting of Lord Chief Justice O’Brien, and Gibson, Boyd, 
and Wright, J.J. The appeal was allowed, the Lord Chief 
Justice dissenting. The Corporation then appealed, and 
the case came in June, 1906, before the Court of Appeal in 
Ireland, which reversed the decision of the Divisional Court 
and restored that of the Judge below. Messrs. Pearson then 
again appealed, and judgment was given in the House of 
Lords on May 30th. ‘This judgment reversed the decision of 
the Court of Appeal, and the case was sent for a new trial. 

On the 7th inst., in King’s Bench Court No. 2, before Mr. 
Justice Andrews, the case was again mentioned. It was 
announced by the counsel for the plaintiffs that the parties 
had come to terms in the case. He further went on to say 
that, owing to the course that was tzken on the former trial 
of the action, there was no possibility either for Mr. 
Chatterton, who was consulting engineer to the Corporation, 
or for Mr. Harty, who is the borough engineer of the Corpora- 
tion, to go into the witness box, and he and his clients had, 
therefore, thought it right to say that—while, of course, there 
never was, as against the Corporation or as against any 
member of the Corporation, any suggestion of misrepresenta- 
tion, which the plaintiffs, of course, had confined to the Cor- 
poration’s engineers—they unhesitatingly accepted the assur- 
ances of Mr, Uhatterton and Mr. Harty that they never had 
the slightest intention, either directly or indirectly, of mis- 
representing anything upon the plans. Further than this, 
counsel said that he had special pleasure in saying, with 
regard to Mr. Hellins, who was the responsible engineer on 
the works, that his clients accepted in the fullest degree and 
unreservedly his assurance that, so far as he was concerned, 
he had no intention, direct or indirect, of misrepresentation of 
any sort or kind. It was part of the arrangement come to 
between the parties, continued the counsel, that all imputa- 
tion of misrepresentation against either the Corporation or 
their officials should be withdrawn. This he had now done, 
and on this understanding the Corporation undertook to pay 
to the plaintiffs the sum of £5000 in lieu of the damages 
claimed in the action and the plaintiff’s costs when taxed 
and ascertained. 

Mr. Justice Andrews therefore ordered the case to be struck 
out, and made the consent of the parties to the arrangement 
a rule of Court. 








LAUNCH OF H.M.8. SUPERB. 


Tue first-class battleship Superb was successfully launched 
into the river Tyne by the Lady Anne Lambton, on Thurs- 
day afternoon, the 7th inst. She is the largest battleship 
yet built by Sir W. G. Armstrong, Whitworth and Co., 
Limited, and brings the total number of vessels launched by 
that firm from their Walker and Elswick shipyards up to 
800 ; the weight of the vessel at the time of launching was 
estimated to ke 9000 tons, and her cost when completed, 
£1,750,000. 

The Superb was laid down in February last, and the 
addition to her weight, during the course of her construc- 
tion, has been at the rate of about 1000 tons per month. 
Although of the same class,.she is somewhat larger than the 
Dreadnought, and she will also in other respects be a more 
powerful vessel. She is to have a speed of 21 knots. 

The Admiralty having decided that no description of the 
vessel should be furnished, it is only possible to give a few 
details The propelling machinery has been made by the 
Wallsend Slipway and Engineering Company, Limited; there 
are to be four propellers driven by turbine machinery, an 
astern turbine is also to be fitted to each of the four lines of 
shafting, steam is to be supplied by eighteen water-tube 
boilers of the Babcock and Wilcox type, and the machinery 
generally, with some small modifications, is an exact dupli- 
cate of that fitted in H.M.8. Dreadnought. 

The weather was bad before and during the launch of the 
Superb, yet there was a great number of spectators present. 
When the vessel was safely in the Tyne an adjournment was 
made to the Mould Loft, where Sir Andrew Noble, in pro- 
posing success to H.M.S. Superb, said this vessel would be 
the seventh Superb which had been on the Navy List; the 
first Superb was captured from the French by the Kent in 
1710, during the war of the Spanish Succession, and saw a 
great deal of service during the war; the sixth Superb, the 
immediate predecessor of the present ship, was originally 
built for the [Turkish Government by the Thames Ironworks 
at Blackwall; her departure, however, was prevented owing 
to the outbreak of the Russo-Turkish War. She was even- 
tually bought by the British Admiralty in 1878 for £443,000 
and added to our Navy. In conclusion, Sir Andrew stated 
that the displacement of the Superb, which the Lady Anne 
Lambton had that day named and launched, considerably 
exceeded the combined displacement of the whole of her 
predecessors, and further again expressed his appreciation of 
the ability and zeal with which naval officers of the present 
day have mastered, and the skill with which they use, the 
varied intricate machinery committed to their charge. 

Lord Durham replied for his sister, the Lady Anne. 

The ceremony terminated by Rear-Admiral L. MacGill 
proposing success to the builders, Sir W. G. Armstrong, 
Whitworth and Co., to which Sir Andrew Noble briefly 
replied with thanks. 








PROPOSED SCOTTISH WATER POWER SCHEME. 


In the next session of Parliament powers are, we understand, 
to be sought to proceed with another water power scheme in the 
Scottish Highlands. In this case it is intended to dam up 
Lochawe, in Argyleshire. This dam will be thrown across the 
river Awe about midway between the bridge which carries the 
public road over the river and the entrance to the Pass of 
Brander. At this point the level of the river Awe is 107ft. 
above sea level, and the average level of the Joch is given as 
118ft., while the highest recorded level is 125ft. 

The crest of the dam is intended to be 122ft. above sea 
level. As Lochawe is a long narrow strip of water witha 
catchment area of about 300 square miles, the flow of water 
down the river during the greater part of the year is more 
than is required for angling purposes, and it is said that the 
promoters of the scheme only propose to use the surplus 





water. It is not considered that the operations will injure 


the rights of any of the proprietors interested in the loch 

For two miles the water is to be conveyed from the dam by 
an open canal, and thereafter through steel pipes to the power. 
house, which is to he erected near Bonawe Ferry, at Loch 
Etive. The manufactory for which the electric power jg 
wanted is not to be situated near the power-house. + ig for 
the manufacture of ferro-silicon by means of electric furnaces 
and will be placed on Achnacree Moss, between Ber Jerlock 
and North Connel stations on the Ballachulish Ra'lway, The 
reasons for selecting this site are that peat for charival fo, 
the furnaces is to be found in abundance in the Mo-., ang 
both railway and shipping facilities already exist. 10 gon. 
vey the electric power from the power-house, cables will bg 
taken across Loch Etive at Island Ferry, and thence an 
overhead cable will cover the remaining ten miles to tho 
factory. 








OBITUARY. 


WILHELM HOFFSTEDT. 


MECHANICAL engineering in Sweden has suffered a serious 
loss by the death, on October 29th, at the age of 66 y«irs, of 
Professor W. Hoffstedt, the leading authority in Swedon on 
applied mechanics, and a past-president of the Swedish 
Technological Society. He began his teaching carer in 
1868 as assistant for mathematics, physics and ipplied 
mechanics at the Stockholm lechnical School, and his work 
there continued until his death. He was the author of 
important works on machine construction, and edit: the 
Teknisk Tidskrift, the Swedish engineering journal, which 
was founded by him thirty-seven years ago. 


DAVID THOMAS. 


THe well-known mining engineer, David Thomas, of 
Ynyshir, Rhondda, died last week, aged eighty. As he began 
as a collier boy at ten, he may be said to have passed s: venty 
years below ground in siding the development of the coal. 
field. His first great enterprise was in connection with | etty 
Shenkin pit. Then he carried out sinking operations at 
Penrhriw Kiber, where he sunk 535 yards, but encoun ‘ered 
such a flow of water that many engineers would have been 
dismayed, but by iron tubing he battled successfully with a 
flow of over 60,000 gallons an hour, and a colliery which at one 
time was threatened to be abandoned by some of the pro- 
moters became a first-class property. 

Few men had sunk more pits than he. He used to say 
almost at the end of his career that he had carried out about 
30 miles of colliery sinking. This was of all depths. Darid 
Thomas was a careful, painstaking man, who ran no risks, 
He had begun colliery working in the elemental days when 
it was customary in working an adit to dust the gas out with 
the jacket on Monday morning, after Sunday’s stoppage. 
He was familiar with the next step, that of air ventilation 
by the flue, and the furnace at the bottom of the shaft. He 
saw the introduction of all kinds of improvements. But, 
even to the last, he was not quite satisfied that the method 
of ventilation, though wonderfully good, had attained 
perfection, and was deliberating in his old age on the practi- 
cability of employing a ventilating machine to force the air 
into a colliery, thus keeping a pressure of air in the intake 
roads, so that no exuding gas, which a coal seam discharges 
into the air with automatic regularity, should interfere with 
the ventilation. 








AMERICAN ENGINEERING NEWS. 


Silica brick plant.--The Robinson Clay Products Company 
has built a new plant for the manufacture of silica brick for 
lining open-hearth and other furnaces. The clay contains 
97-2 per cent. of silica, 1:4 per cent. of alumina, 1 per cent. 
of oxide of iron, and a trace of lime. Some lime is added in 
grinding, to actas a binder. The material is first ground in 
two 9ft. wet grinding pans, and then delivered by shoots to 
the moulding floor or to a belt conveyor, which carries it to 
the dry floor in an adjacent building, where bricks of special 
shapes are made. In making the regular brick, a mould for 
ten bricks is set on a bottom board and clay shovelled in, 
and rammed with a pneumatic rammer. The mould is 
then removed, and the bottom boards are placed on steel 
trucks which are run into tunnels under the dry floor. There 
are twelve tunnels, each holding fourteen trucks, and each 
truck carries 480 bricks. The cars take about three days to 
pats through the tunnel, and are then left in the cooling 
room. When cool enough to be handled, the cars are run 
into the kilns, where the bricks are stacked and subj-cted to 
high temperature for about nine days. There are six kilns, 
55ft. by 30ft., each holding 100,000 bricks; each has six 
double furnaces, which may be fired with coal or gas. After 
the nine days burning the fires are drawn and the kiln 
cooled ; this is effected by pulling up a connection to the flue 
of a 12ft. exhaust fan, which draws air through the kiln. 
The cooling takes about seven days. Bricks of special shape 
are moulded by hand at benches on an upper floor, and laid 
on the floor for the preliminary drying. This plant can pro- 
duce about 700,000 bricks per month. 

A submerged power plant. —In several recent hydro- 
electric plants the wall of the power-house forms the dam, 
the water passing through chambers to the turbines, whose 
horizontal shafts extend through stuffing-boxes in the wall to 
the generators in the room behind. In the new Patapsco 
River dam the power-house is contained within the dam. 
This dam is of the Ambursen hollow type, having a thin 
inclined wall for the up-stream face and a curved down- 
stream face, both supported at intervals by partition walls. 
Doors in these walls allow of passage through thedam. At 
the Patapsco plant some of the spaces between the partitions 
form the power-house, a concrete deck or floor being used. 
At this portion the down-stream face is vertical, and fitved 
with windows, while the curved part above it is shaped to 
throw the water out and away from the windows. Two “ft. 
intake pipes open into the face of the dam, and deliver the 
water to two 34in. Leffel water-wheels, each having its hori- 
zontal shaft parallel with the dam, and connected to a 300- 
kilowatt 11,000-volt three-phase 60-cycle alternator. From 





the wheels the water drops through a draught tube to the 
tail race. Thedam is 300ft. long, 264ft. high at the overflow 
portion, and 364ft. at the ends. The face is 18in. thick at 
the bottom and 10in. at the top; the rear face is 10in. thick. 
The interior buttresses or partition walls are 12ft. apart and 
2tin. to 16in. thick. The concrete is a mixture of one part 
Portland cement to two parts sand and four parts stone, 
made very wet. It is reinforced by steel rods. It has provec 
almost impervious, but the power-house or chamber, 100ft. 
long, has a false ceiling to protect the machinery from any 





leakage, 
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CIALLY.* 

Arre thanking the members for the honour conferred upon 
him, Mr Ridsdale says he believes this is the first time the Insti- 
tution las selected as President a man whose business is to turn 
chemistry to commercial account in manufacture, and their choice 
jsa recognition of the whole body of works chemists. Chemical 
text-bovks and teachers, he affirms, do not keep to the fore that 
an i dustrial concern exists to.make money, and for science to be 
successfully applied in practice it must be balanced by sound 
knowleige of chemical conditions Many things scientifically 

sible are not commercially practicable. On the other hand, the 
commercial or mechanical instinct may defeat its own object unless 
goverti d by thorough chemical knowledge. Mr, Ridsdale, there- 
fore, devotes his address to the ‘‘ Application of Science in Iron 
and Steel Manufacture Considered Comarercially.” 

The dominant feature of chemistry is precision. All} chemica} 
combinations are in exact proportions—law, order, system, ran 
through all, and must be observed in every little detail. This in 
laboratory practice alone renders analysis possible, and the nearer 
it is approached in manufacture the better. 

Works processes are essentially chemical operations on a large 
scale, and profit depends on the quantitative as well as the quali- 
tative success of these. For instance, 1 per cent. less waste may 
men all the difference between profit and loss. Is the attainment 
of the right conditions made a sine yud non ; are they not overruled 
by interests adverse tothem! Are the reagents, viz., the materials, 
sufficiently pure and uniform for the purpose! Have the opera- 
tor-, those who control the system ea conduct the working, the 
directors, managers, and men, sufficient chemical training, or the 
right attitude of mind to appreciate its full significance! Is the 
apparatus, the plant, designed for carrying out the reactions in 
the best possible way! In laboratory practice a chemist often 
rigs up his own apparatus, and though the manufacture of 
the plant is the engineer’s special business, uone the less 
the chemist should be called in to see that it fulfils 
chemical requirements. .In certain branches of the engineering 
and chemical manufacture the degree of accuracy attained is very 
great, and corresponding advantage has been felt, but this has not 
yet been sufficiently regarded as a necessity in iron and steel 
manufacture, and most of the hindrances and difficulties met with 
here are due to the want of regularity and precision. It is to the 
little things that close attention must be given. From how many 
items in the cost sheet can 2s, 6d. or 3s.a ton now be saved / 
Many—apart from materials—do not exceed 3s. or 4s, altogether. 
In recent years engineers have tried by sheer force to increase, and 
thus cheapen production. By the free introduction of up-to-date 
machinery materials are handled on a large scale rapidly and 
cheaply, and manual labour has been very much replaced, and 
reduced almost toa minimum. Probably in some directions this 
has been carried too far. Again, efforts have been made to im- 
prove the organisation of large concerns and reduce management 
and other fixed charges by amalgamation. In present circum- 
stances what item can be cut right out or reduced very 
largely’ It seems clear that almost the only remaining prospect 
of economy and progress in future is a closer approach to the con- 
ditions of the laboratory, viz., finer working and greater regularity 
all through, and works must be reorganised more on these lines. 
Has not this an advantage besides the sentimental .as compared 
with expenditure on fresh plant and machinery ’ Suppose that by 
rem delling a works with a 200,000 tons yearly output at a cost of 
£100,000, 2s. 6d. or 3s. can be saved per tzn, and orders taken at 
low prices. The yearly interest and depreciation on the borrowed 
money will probably be £15,000, an additional burden of 1s. 64. 
per tcn—apart from maintenance—on the costs before profit can 
be made. Butif successful, other works will quickly do the same, 
and though the margin of advantage over them may vanish, the 
burden will remain. 

In improvement from closer adherence to chemical requirements, 
in system and quality of work. orderly, exact habits, care, and the 
balance of departments, the utmost 1s got out of existing plants 
with little or no capital outlay: also the qualities of mind 
developed in the staff and workmen will be stili there ready for 
further advance—a valuable reserve when other firms becume 
educated to the same pitch. Many outside circumstances which 
at first sight have no connection with chemistry become of great 
concern. For instance, trade customs, the arrangements of works, 
labour questions, &c, 

In commercial management frequently materials of widely 

different qualities are bought for the same purpose ; for instance, 
a number of good and poor cokes, and uniformity of the mixture 
used depending on them being delivered pro rata, may be upset by 
irregular deliveries. Again traffic questions, internal and external, 
trucks of old date being cleared out of the order required by 
uniformity to avoid demurrage, or being blocked through limited 
siding accommodation, are all factors. In transit much of the 
smal! material—consisting in ironstone, coke, and coal largely of 
shale ; and in ore, limestone, lime, &c., of dry soil and other 
impurities—is shaken to the bottom; samples from the tops 
generally show too good results. Yet how many works have proper 
facilities for sampling them after they have been tipped, or for 
holdir g back if found to be unsatisfactory ? The general dislocat- 
ing effects of stoppages and holidays are well known ; the effect of 
rain through wet coke, ore, &c., on blast furnaces ; wind on kilns, 
&c. These affect precision of working and upset the smooth run. 
Manufacturers to be successful have always to be contriving not 
only ‘‘ foolproof,” but—to coin a term—“‘ chanceproof” methods, 
which will go smoothly amid all such occurrences. 
_ In Section II. of his address Mr. Ridsdale traces some of the 
irregularities in the main sections of the industries. With respect 
to the producer of the raw materials, he gives examples of irregu- 
larities in coal for steam raising and coking, iroastone, ores, &c. 
He then deals with the producer of the pig iron, next the producer 
of the semi-product—castings, steel, and afterwards the users of 
the semi-product who work it up iato the finished article. Of these 
sections the most care is taken to guard against and remove 
irregularities by the iron and steel manufacturers who have to 
bear the trouble due to the first and the exertions of the last. 

As far as regards raw material, irregularity is found, and it 
would appear to be the only concern of the producers of ore, fuel, 
flux, &c., to sell at the best price they can obtain. They will 
accept no responsibility for its uniformity, because their material 
isa natural product. This is a buyer's risk. Sellers will not sell 
to analysis or employ chemists or anyone whose special duty is to 
see to this. 

_Coal is nominally regularised as to size, but even the same grade 
differs from each colliery. Take that preferred in the North of 
of England for boilers—double nuts. What does an engineer 
mean when he talks of evaporating 81b. or 9 lb. of water with 1 lb. 
of coal ? If you say ‘‘good standard boiler coal” what is the 
definition? There is no recognised standard with which we can 
compare results in all parts of the world. What meaning have 
such statements that ‘‘a gallon of oil is equal to so many pounds 
of good Durham coal?” Some coals will run pretty uniformly day 
after day, while others will run, say, 5 per cent. ash for nine days, 
ag suddenly deliveries will contain nearly double or treble this. 

hat is the reason? It is not the coal itself that varies, but the 
— shale and dirt, or duff, mixed with it in these deliveries, 
Which consist really of. say, 90 per cent. coal as usually supplied, 
and 10 per cent. extra shale or dirt. How serious the consequences 
of these bad deliveries may be many will know from sad experi- 
an As your steam goes down your make also goes down, and 
és, pg &0 up, whilst the men on tonnage rates may earn only 

"' or l/s., instead of 20s. they ought to earn. 

Mr. Ridsdale then goes on to detail at considerable length the 
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loss, but if traced further are seen to bea ‘‘ snowball” of waste, 
and a dead loss to the district and country, placing them in a 
worse position for outside competition. Deterioration of quality 
of ironstone, through less careful working on a works using 
200,000 tons per year, is serious If it only falls from 28 per cent. 
to 26 per cent. iron this means in round figures that instead of 
100 parts normal stone, only 93 parts are received, and7 parts 
extra shale, &c., diluting it, and requiring limestone to flux it. 
This is a direct loss—through iron not received—of 4300 tons pig, 
besides extra loss through irregular working of blast furnaces. To 
get the same output, besides much extra limestone needed and 
slag produced, more coke must be burnt and blast blown, and 
more weight in the proportion of 100 to 93 shunted, lifted, calcined, 
wheeled. &c. 

Mr. Ridsdale dealt with the difficulties that arose through 
irregularities in foreign ores. 

It is shown in the address that the producer of raw materials 
takes very little trouble to control scientificaliy and regularise his 
product, but it is not so with the pig iron maker. He takes a 
great deal of psins to avoid and counteract irregularities. Pro- 
bably at all blast furnace plants which serve steel works, and at a 
great many which do not, the aid of ists is enlisted, and 
materials more or less watched and products tested. The author 
enumerates most of the improvements that have been adopted at 
blast furnaces to aid regular working. 

Taking the founder, it is remarked that he expects the iron to 
flow well, so that the castings shall be clean and sound, and of the 
right strength, &c. His irregularities in material are due largely 
to the custom, only slowly being overcome in this country, of buy- 
ing pig by fracture and not by analysis. Founders do not use the 
chemist enough, and go too much by rule of thumb. 

The steel maker takes the iron a step further, and makes a still 
more uniform product. He is no more exempt from irregularities 
than other men. Standing midway in the dais of industries, he 
is the butt of both ends, and has to bear the brunt of tho e origi- 
nating with the producer of raw material and the ironmaker, as 
well as the exactions of the purchasers. These last expect every 
single piece—not every train or truck load, as with raw material— 
to be right in quality, &c., and perfectly sound. No average is 
allowed. For finished sections the narrow limits of variation are 
exactly specified by engineers or Standard Associations, and it is 
in the makers’ own hands to meet them. The customer expects 
the steel to stand whatever treatment he may choose. He simply 
condemns whatever does not suit him, and Jays all faults ou the 
steel maker. Therefore, in no branch of the iron and steel trades 
are more pains taken to guard against and overcome variation. 
Huge mixers are used, and chewists and inspectors employed 
freely, while all sorts of tests and checks are used at every stage. 

The steel user starts with material as nearly as possible sound 
and good, which may, provided the mechanical and physical laws 
are not violated, be worked up into good finished product. He 
does little or nothing to prevent any ills, yet he disclaims all 
responsibility for these, and often considers himself ill-used. The 
users rarely keep their own chemists, or anyone whose duty it is 
to see that the steel gets the treatment which suits it best. Per- 
haps the greatest crop of irregularities cccur during heat treat- 
ment of the steel. Mr. Ridsdale deals at length with the defects 
that show themselves in steel, and how they should be treated. 

In concluding, Mr. Ridsdale deals with the need for standards, 
not only for coal, ironstone, ores, &c., but also for minor things, 
such as lubricants, boiler composition, alloys, &c. The greatest 
curse of the industries is irregularity. The ab-ence of standards 
permits untrue statements about them. If everything were 
bought and sold to well-defined standards much of the irregularity 
would be removed, and one could rely in buying on always getting 
for a given grade exactly the same quality of article. Then many 
of the flactuations in price from competition of varying qualities 
would vanish, and markets be steadier. Standardisation of raw 
materials will have to come if progress is to be made with the 
further products. Then the relative responsibility of the different 
sections of the industries should be clearly decided. Mr. Ridsdale, 
in saying a few words about the works chemists, suggests that 
there is needed an ‘' institute of practically experienced chemists,” 
to which no examination can admit but only ability proved in 
practical work overt long period. 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opunions of our 
correspondents, 





STRENGTH OF RINGS. 


Sir,—With reference to the solutions of the problem connected 
with the strength of a ring, published in your last issue, the results 
given by Messrs, Collingham and Pardoe differ considerably from 
those ovtained by Mr. Wells. 4 

For example, taking the practical case given by Mr. Colling- 





ham :—X is found equal to 3°62 tons, where X = ultimate breaking 
strength of the iron ring. 
Mr. Wells finds :— 





, _ 8X f goa SA + Bi 0-159 By 
max = > 0-235 ‘Sor eae + 
where A : ve R and 5 ae gt 


also finax = 4D where D = 23-55 tors, 
7 b 
and equls the ultimate breaking strength of wrought iron of a 
straight length with corresponding B diameter ; 
4D _ 8X fooge fAt+RBI . 0-159 » 1 
“9b BB bees ta awe aa 
Putting B = 1, A = 2, D = 23-55, 
we find X = 8-7 tons. 
Whereas the result given by Mr. Collingham is 3-62tons. The 
former result as obtained from the formula_of Mr. Wells is the 








ported beams. 


Preston, November 11th. E. C. Movie. 


PREMIUM AND NO-PREMIUM. 


Sir,—Referring to your leading article ve premium or no premium 
of November Ist inst., in your page open to correspondence will 
you kindly publish the following :— 

A little over three years ago, when I was turned twenty, I was 
aiticled toa firm of locomotive builders. The firm that accepted 
my services were perfectly honest, and informed me—though 
perhaps not in the same words—that they wanted my money and 
in return would give mea sound practical training to enable me to 
become a locomotive engineer. 

After the works manager had settled the delicate matter of the 
premium, &c., he informed me that he was responsible for the care 
of the pupils, and if I did not think I was getting justice I must 
appeal t» him. 

The foremen throughout the shop evidently did not want to be 
bothered with the care of a premium, or thought that the works 
manager would look after me. 

When I asked the works manager for a change into another 
department he nearly always informed me that there was no 
vacancy at present, I must wait where I was a little longer. How- 
ever, I managed with a great effort to get into the erecting shop, 
and, thanks to an able chargeman, I was able to obtain a little 
knowledge of a locomotive. 

My next shift was into the drawing-office, and it was here that 
I had the greatest cause to complain. The chief draughtsman was 
most uncivil and unkind, and for any little error you made would 
abuse you by a volley of oaths or some ungentlemanly language. 

I hope all locomotive builders do not treat their premiums in the 
same manner, but after spending several hundred pounds on my 
training I find myself at the end of it with the bitter complaint 
that during my term of apprenticeship I was never given a fair 
chance. I apologise for trespassing on your valuable space. 

November 11th. EX-PREMIUM. 





BLASTS IN A BORE HOLE. 


S1r,—The reproduction of a photograph showing the firing of a 
blast in a bore hole, which appears in last week’s ENGINEER, calls 
to our mind a similar experience we had in connection with a deep 
boring we put down near Leatherhead. 

In this case we had bored toa depth of 463ft. when we came 
upon an exceptionally hard flint, which entirely resisted our efforts 
to get through, the blows of our tools having no appreciable effect 
upon it. It was then decided to blast, and gelignite was first used 
for this purpose, bat the only apparent effect of this was slixhtly to 
excavate the bore hole in its immediate neighbourhood ; the flint 
remaining intact. Stronger measures were then adopted in the 
shape of blasting gelatine, and after a considerable number of 
charges had been fired, the flint was at. length split in such a 
manner as to allow the chisel to penetrate. 

Some idea of the force of the explosions can be gained from the 
fact that, although there were 430ft. of water above the blasting 
material, in one instance the whole column of water was lifted toa 
height of 60ft. 

Beyund the splitting of the flint, the blasting apparently had 
very little effect, as it was found that the sides of the bore hole 
had not fallen in to any extent, so that the force of the explosions 
must have spent itself in compressing the chalk, which at that 
spot appeared to be of a somewhat soft and spongy nature. 

November 7th. MERRYWEATHER AND SONS, LIMITED, 





NOZZLES IN THE CURTIS TURBINE. 


Sir,—The statement in a leader in your issue of the 8th inst. 
that the velocity of the steam leaving a nozzle is practically con- 
stant provided that the lower pressure is not more than 58 per 
cent. of the higher pressure, is approximately true as regards the 
velocity at the least section of the outflowing stream of steam. 
But after passing this section there is further expansion and con- 
sequent increase in velocity, the extent of which depends, of 
course, upon the relation of the final pressure to the pressure at 
the least section, which latter pressure is approximately 58 per 
cent. of the initial value. The velocity of outflow being the same 
at the least section, it follows that the quantity of steam dis- 
charged does not depend on the final pressure provided that this 
is less than 58 per cent. of the initial pressure. 

Even the statement about the constancy of the weight of flow 
is only very roughly approximate, although most writers on steam 
turbines do not distinguish between high and low initial pressures 
or between wet and dry steam. 

Blackburn, November 12th. 


FRANK FOSTER. 


1.H.P. OF GAS ENGINES. 


S1r,—The following may be of interest to your readers :— 

I have read with interest the remarks of Professor Hopkinson 
on the important question, ‘‘ The Definition of the I.H P. of a Gas 
Engine.” It brought to my mind a series of tests I made with a 
Crossley gas engine some tims ago. The nezative loop was de- 
ducted from the positive in the usual manner in both the friction 
and full-load diagratas, the result being I.H.P. — BH P. equalled 
the value of the friction diagram within 1 per cent. Had I 
neglected the negative loops in these diagrams I question whether 
they would have corresponded to such a marked degree, 

November 11th. F, ELLENGER. 








THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS.— 
The first meeting of the coming session of the Incorporated Insti- 
tution of Au*omobile Engineers will be held at the Institution of 
Mechanical Engineers, Storey’s-gate, St. James’s Park, S.W., on 
Wednesday, November 20th, 1907, at eight o’clock p.m., when 
Colonel Crompton, C.B., R.E., will be in the chair, and will 
give his presidential address on “The Future of Automobile 
Engineering.” 

THE JUNIOR INSTITUTION OF ENGINEERS.—A visit of this Insti- 
tution was recently paid to the Blackfriars Bridge Widening 
Works, through facilities kindly extended by the engineer, Mr. 
Basil Mott, M. Inst. C E. The members, about one hundred in 
number, were received by the resident engineer, Mr. D. Anderson, 
and Mr. H. Cunningham, engineer to the contractors, Messrs. Sir 
William Arrol and Co. Divided into groups, they were first shown 
the working drawings, and a description of the operations. being 
carried out was given. The existing fascia and parapet on the 
up-river side are being removed for the insertion of three addi- 
tional ribs at 10ft. centres, increasing the width by 30ft. and 
making the distance between parapets 105ft., the roadway to be 
73ft wide. and each footpath 16ft. The London County Council 
tramway will be laid on the western side. The members, in the 
course of the inspection, saw the last of the pier caissons to be 
sunk, on the staging preparatory to being let down from overhead 
girders by means of hydraulic jacks. The air compressors, cranes, 
hoists, &c., are worked electrically by current supplied from the 
public mains, so that the smoke nuisance may be entirely avoided. 
Altogether a most enjoyable afternoon was spent in the examina- 
tion of the numerous features of engineering interest, and before 
dispersing the members’ acknowledgments were expressed by the 
chairman of the Institution, Mr. Frank R. Derham, 
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ELECTRICALLY DRIVEN RAILWAY TRAVERSERS 
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Fig. i—-SUNK TRAVERSERS FOR THE GERMAN 


ELECTRICALLY-DRIVEN TRAVERSERS. 


THERE has been a steadily increasing congestion of railway 
traffic within recent years, especially in many of the large 








STATE RAILWAYS Fig. 2—-TRAVERSER FOR THE ROUMANIAN STATE RAILWAYS 


connection are ground travellers, which convey the empty or | of the traverser is laid. The level of the track is often from 

loaded wagons from one set of rails to another. They have | 16in. to 20in. below that of the rails which it serves, and, 

been found useful in railway termini, large factories, and | consequently, they are constantly interrupted by the traverser, 

goods yards, and have met with particular favour in Germany. | But with the unsunk type the railway track and the run ining 
rails of the traverser are laid on thesame, or nearly the same, 
level, and thns the lines served by the traverser are only 
interrupted by each of its rails for an inch or so. 

In the engraving shown in Fig. 1 we illustrate a sunk 
traverser electrically equipped by the Felten and Guilleaume- 
Lahmeyerwerke A.G., of Frankfort-on-Maine, for the German 
State Railways erection and repair shops at Breslau, the 
mechanical parts being supplied by the Carl Schenck A.G., 
of Darmstadt. This traverser has a platform rail length of 
23ft. 8in., and is capable of dealing with a load of 25 tons. 

The driving axle is supported by five bearings, and is driven 
by amotor, the shaft of which is direct-coupled to a worm 
and worm-wheel speed-reducing gear. A pinion is carried on 
one end of the worm-wheel shaft, and engages with a spur 
wheel keyed to the driving axle of the traverser. It is claimed 
that this construction results in considerable economy of 
space and a saving in the initial cost, when compared with 
those types which carry a separate motor for truck hauling, 

| The coupling between the motor and worm shafts is fitted 

with a double block brake to control the speed of the 
traverser. In order to obtain the most compact con- 
struction, the motor and the worm gear casing are mounted 
on a common frame, which is supported on springs on the 
| traverser main frame to ensure smooth travelling and to 
minimise the chance of the gear wheels breaking, should the 
traverser’meet with any obstruction. 

Considerable care has been taken in designing the con- 
| trolling apparatus, so as to reduce as far as possible any 

chance of an accident or mishap. The controller, the release 

| pawl of the driving mechanism, and the traverser locking 
device are so inter-connected that when the traverser is 
locked the controller can only be employed to work the 
capstan. 

The motor employed for driving the traverser is of the 
compound-wound direct-current type, which, at 110 volts and 

| 950 revolutions per minute, develops 7:5 horse-power. When 
| fully loaded, the traverser attains a speed of 2ft. per second, 
| and 24ft. per second when running light. The necessary 
current for working the dynamo is obtained from two over- 
| head lines, the collecting roller contacts being carried on a 
standard erected on the traverser platform. A switchboard, 
containing the requisite switches, fuses, and instruments, 
is attached near the base of the standard, and a lamp is 
suspended from a bracket above the switchboard for illuminat- 
ing the whole of the platform at nigh' time. 

An unsunk traverser is shown in Fig. 2; it is one of two 
| similar machines recently supplied by the above-mentioned 
| firms to the Bucharest erecting and repair shops of the 

Roumanian State Railways. The mechanical arrangements 
and also the current collecting and controlling gear are 
practically identical with those of the Breslau traverser. 
| The rail length is 23ft., and the carrying load 16 tons, while 
| the drive 1s effected by a compound wound direct-current 
motor, which develops 10 horse-power, the supply pressure in 

















this instance being 440 volts, and the speed of the motor 
1400 revolutions per minute. In Fig. 3 we give drawings 
| of @ sunk traverser similar in its essential features to that 
illustrated in Fig. 1. 
These traversers are typical of many which have been 
| | erected by these two firms, the driving gear—which the makers 
state has been found to be quite satisfactory—being similar 
in all. Some have been arranged to work from a direct- 
| current supply, and others with three-phase current. 








CoLD STORAGE AND Ice AssoctATION.—The next meeting of the 
Cold Storage and Ice Association will be held at the London 
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Chamber of Commerce, Oxford-court, Cannon-street, E.C., on 
Monday, December 2nd, at 7.30 p.m., when Mr. R. W. Webster, 
member, will read a paper on ‘‘ Refrigeration as Applied to the 
Carbonation and Clarification of Beer and other Liquids.” The 
paper will be followed by discussion. 


| SocreTy or Arts —Mr. Herbert L. Samuel, M.P., is to preside 
at the meeting of the Society of Arts on the 29th of November, 
when Dr. Scott Haldane, F.R5., will give the first of a series of 
six lectures on ‘Industrial Hygiene,” under the bequest of the 
late Mr. Benjamin Shaw for the promotion of industrial hygiene. 


A 


Dr. Haldane’s lecture will deal with the hygiene of work in com- 


Fig. 3-DETAILS OF SUNK RAILWAY TRAVERSER pressed air. The other lectures of the course will be by Professor 


goods yards, and this has resulted in particular attention | 
being paid to the acceleration of terminal shunting arrange- | 
ments, especially on the Continent. Some of the most im- | 


portant types of machinery which have been designed in this 


foge Oliver, M.D., on ‘‘ Industrial Poisons ;”” by Dr. — 
as J n ‘*The Removal of Dust and Fumes in Factories ;” by Mr. 
They are usually operated by electricity, a method for which W. E. Garforth, on ‘‘ The Dangers of Coal Dust and their Preven- 
many advantages are claimed. There are two types of | tion; ” ‘by Mr. William Burton, on “ The Hygiene of the Pottery 
travellers, ‘‘sunk’’ and “‘unsunk.’’ With the former a | Trade ;” and by Miss Nettie Adler, on ‘Child Workers and Wage 
so-called running pit has to be employed, in which the track ' Earners.” 
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MOVABLE FIRE-BRICK COVERS. 


Tar it is a decided advantage to be ab‘e to inspect all the 
external parts of a boiler without having to damage the 
prickwork is a fact which no steam user will dispute. The 
accompanying illustrarions show some patented liftable covers 
and blocks which have been put upon the market by the 
Adjustable Cover and Boiler Block Company, 64, Victoria- 
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street, Westminster, S.W., with the object of making this 
possible. The blocks are so constructed that they may be 
lifted away from the main brickwork without damaging it in 
any way, or without breaking any cemented joints. Fig. 1 
shows the coverings used for closing in the side flues. They 
consist of a series of fire-brick blocks which rest in a block 
of similar material. The blocks are constructed so as to 
allow the covering freedom to take up the expansion and con- 
traction of the boiler, and the former alone are cemented into 
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the main brickwork, the removable covers being held by 
means of packing inserted at the back of the covers—this 
packing forming an air-tight joint. 

The form of covering shown in Fig. 2 is intended for the 
downtake. It will be seen that in this case the ends of the 
covers which touch the back of the boiler are supported on 
the wrought iron bar shown in section. 

The system is also applied to the front cross wall of the 
boiler—as shown in Fig. 3. The front wall with the remov- 
able blocks is built so that there is about a }in. clearance 
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between the blocks and the boiler shell, and packing is 
placed in the hollow recess thus formed. It is obvious that 
when cleaning the flues of a boiler the removal of these 
covers will allow the light to penetrate, which besides sim- 
plifying the cleaning process enables the engineer to inspect 
the condition of the boiler. Another advantage which the 
the makers claim is that the expansion and contraction of the 
boiler cannot crack the main brickwork. 








TRANSPORTATION BY RAIL." 


"HE business of transportation by rail is of such importance in 
all civilised countries that no apology need be offered for a few 
remarks on some of the points now occupying the attention of rail- 
way engineers, 

The nationalisation of British railways is sometimes advocated 
as a means towards securing a cheaper and better service for the 
public and increased remuneration with less labour for the railway- 
man, The elimination of the shareholder by a process of equitable 
dealing will merely transfer the amounts payable in dividends and 
interest toa charge on the Consolidated Funds, The boards of 
directors will be replaced by a Ministry of Railways, with certainly 
no saving in direct cost, whilst the gain in progressive and enlight- 
ened control will be problematic. Existing executive officers would 
presumably be allowed to continue their engagements, and it is 
‘{uestionable if the constitution of the staff as a branch of the Civil 
Service would ensure that promotion was always the reward of 
merit, and not necessarily the result of seniority, patronage, or 
political service, The spokesmen of labour welcome nationalisa- 
tion as a means to check the introduction of jiabour-saving devices 
and to prevent the adoption of machinery of greater earning 
capacity, the skill of the workman being defined as a constant 
‘{uantity not susceptible to improvement by the experience of each 
succeeding generation. 

It is doubtless apparent to the public and to those railwaymen 
who have considered the matter that reduced charges for trans- 
portation coupled with increased remuneration for a smaller 
amount of useful labour may be secured by the confiscation, but 
not by the nationalisation, of railway property. If the intention 
's not towards an honourable bargain, it is perhaps too much to 








th Atco, by the President, J. D. Twinberrow, Agsociate Member of 
ie Newcastle-upon-Tyne Association of Students of the Institution of 


expect honesty in the choice of terms. Concede the right of the 
State to contiscate the property of railway shareholders if you 
will, but do not imagine that other methods of transportation or 
any field of productive enterprise will remain immune trom similar 
treatment, 

The capital expenditure involved in the electrification of existing 
roads cannot yet be proved justifiable, excepting when great den- 
sity of traffic, subterranean iocation, or excessive gradients intro- 
duce special conditions. ‘lheimprovement of the steam locomotive 
continues to be a profitable study. Kconomy has been effected in 
recent years by increasing the earning capacity of the unit, rather 
than by radical improvement in the economic generation and use 
of steam, This course was obviously the most ready means of 
increasing the net return, firstly because no considerable improve- 
ment in that direction had been effected for inany years, and, 
secondly, because a small percentage of increase in the gross 
revenue from each train mile is greater in amount than, say, tive 
times that percentage of reduction on a single item of the cost, 
such as locomotive charges. 

The performance of the express locomotive falls short of moving 
a paying load at 75 miles per hour on the level. ‘lhe reasons being 
the rapid increase in the train resistance and the diminution of 
the inean effective pressure in the cylinder. The mean piston 
speed corresponding to this rate of travel is about 1300ft. per 
minute, and the maximum upwards of 2000. The area of port 
opening at or near the point of maximum speed may be about one- 
fiftieth of the area of the piston. The velocity of the steam through 
the ports must then be about 100,000ft. per minute, anda sharp fall of 
pressure is required in order to communicate the necessary velocity 
to the steam. The kinetic energy restored to the potential state 
by the retardation of the piston towards the end of the stroke is 
dissipated through the exhaust. It is not practicable to reduce 
the piston speed of ordinary locomotives by lessening the stroke 
with an equivalent increase of the diameter, because the space 
available tor larger bearing surfaces is too limited, and this course 
would only be advantageous if accompanied by increased area ot 
port and valve openings. The way of improvement of effective 
speed lies in the direction of many cylinders of short stroke, and 
with perfect balance of the moving parts. 

Though the balance of the four-cylinder locomotive is more 
perfect than that of the ordinary two-cylinder type, the moment 
of couple due to the distance between the cylinders and the 
connecting-rod irregularities are not compensated. No hesitation 
is experienced in running ordinary rolling stock at 80 miles per 
hour on straight roads or on curves of moderately long radius 
with a suitable degree of superelevation, and it would seem that 
there is little utility in discussing mono-rail systems or other 
special forms of construction for high-speed work until we have 
made further advances in the problem of communicating the 
increased tractive force necessary to maintain that speed on the 
level or against gradients of slignt inclination. 

Little improvement in thermodynamic efficiency is to be 
expected from raising the boiler pressure, unless provision is 
made for a better utilisation of steam in the cylinder ; this appears 
to involve either compounding or superheating, or possibly a com- 
bination of both. French practice in compounding, and German 
experience in the use of superheated steam, are deserving of close 
study. The temperature of high-pressure steam gives great scope 
for economy in the adoption of two-stage heating. The pre-heating 
of the feed-water under suitable conditions should eliminate the 
deposition of scale in the boiler, and be effective in reducing the 
frequency of boiler repairs. 

Boiler troubles are largely responsible for the fact that modern 
engines of bigh power have failed to realise expectations in the 
extent of the reduction of locomotive repairs per ton or per 
passenger mile. 

The fixed wheel base should always be equalised to promote 
easy riding, and to reduce the shocks on the rvad and the springs. 
Of course, the eyualisation must be carried out in two groups, of 
which the bogie may form one and the rigid base the other ; or a 
pony truck and the leading coupled axle may be connected in a 
suitable ratio, whilst the remaining axles are equalised together. 
On several occasions British builders have had to make loco- 
motives to the specification of consulting engineers, with all the 
springs connected by equalisers into a single group. If the centre 
of gravity of the engine coincided with the vertical through the 
geometrical centre of the equalised system, the engine might 
stand level fora time, but when put to work the levers would 
soon need to be removed or blocked out of action, and the oppo- 
sition to the use of equalisers will be strengthened by the 
experience. 

he Northern of France Railway Company is experimenting 
with a novel form of locomotive, comprising a long frame support- 
ing a large boiler and tanks for coal and water. The frame is carried 
upon two bogies, each of which is fitted with six-coupled wheels and 
cylinders and motion, If the flexible connections necessitated 
for the steam pipes can be maintained at low cost, an extended 
adoption of tie system is probable. 

The principles governing the correct design of long frames for 
passenger and other vehicles have been enunciated by M.Sabouret 
of the Western of France Railway. He has designed a simple 
frame in which the hogging moments on the sole, between the 
headstock and the point of contrary flexures are resisted by a com- 
pression truss having a vertical tie attaching its apex to the sole at 
the junction of the main transoms. The sagging moments on the 
free span between neutral points are provided for by means of a 
truss of the ordinary form. 

There is some difficulty in the way of applying this excellent 
framing under British conditions, vecause the limitation im- 
posed by the width of load gauge hardly permits the soles 
to be spaced sufficiently wide to keep the frames clear of 
the bogie. On the other hand, the great width on cuntinental 
cars has encouraged the perpetuation of an error in the arrange- 
ment of the trussing of ordinary frames. The tie-bar is com- 
monly brought up outside the bogie to an attachment on the 
lower flange of the sole bar immediately beneath the transom 
landings, The centre line of the tie thus intersects that of the 
sole between the axis of the bogie and the headstock, and not at 
or near the point of contrary tlexure, which is usually some feet 
away on tha other sida of the axis. The Western of France 
frame has naturally a very superior degree of vertical rigidity, 
and by its adoption the designer was enabled to reduce the body 
scantlings to the lightest possible sections, so that the weight of 
a corridor coach 62ft. 10in. over headstocks is only 274 tons, or 
about 10 per cent. less than the average continental practice. 
Notwithstanding this reduction in the strength of the body the 
deflections, as ascertained by the application of a test load, both 
with and without the body, proved that the latter was carrying 
more than one half of the weight. 

In the early days of bogie-car construction the sole bars were 
usually of sufficient strength to carry the load, a shallow truss 
being added to limit the deflection. Smooth riding, and the 
reduction of perceptible hammer blow in passing rail joints, 
necessitate great rigidity of structure; perceptible deflections 
should be confined to the springs. Marked improvement has 
resulted from the adoption of main transoms of increased strength, 
and of a well stiffened system of intermediate cross bars, and 
from the employment of frames having a greater vertical moment 
of inertia, with lighter soles but with stronger trussing. 

Many companies are now building compartment carriages with 
the handles of the side doors projecting beyond the gauge ; this 
practice leaves little clearance between trains on adjacent roads 
when on curves, and is not practicable in districts where the six- 
foot way is curtailed. Wooden panels stand better when fixed 
with a convex curvature, but they still require heavy reinforce- 
ment with canvas, glue, and close blocking at the back. They are 
quite out of date excepting in Great Britain. Match-boarded 
sides are used in American practice, and occasionally on the Con- 
tinent. Dirt collects in the V-joints between the boards; it has 
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poor appearance, and adds little to the vertical strength, Steel 


panels are preferred on the Continent. These, when flattened and 
tixed with care, have a good appearance, and add to the strength 
and rigidity of the body. 

The bodies of American ard continental cars are usually built 
directly upon the underframe; they do not form a aistinct 
stracture, separated from the fraa:e by an elastic medium. 

The correct design of the bearing springs is nearly as important 
as that of the structure in its influence on the easy riding of the 
vehicle. The object of the spring is to insulate the superstructure 
from the movements of the parts actually running on the road. 
By increasing the tiexibility ot the spring the percentage of varia- 
tion of the stress in the spring hangers is reduced. Excessive 
flexibility would, however, permit of oscillations of too great, 
amplitude, and if obtained by a single series of springs would inevit- 
ably produce synchronous vibration. It is preferable to obtain 
the total deflection from several springs in series, stepping up 
from the axle-box springs through auxiliary coils on the hangers 
to the bogie frame and thence through the bolster springs to the 
body. In British practice the axle-box springs are of the lami- 
nated type, working at a stress of about 45 tons per square inch ; 
the bolster springs are usually of helical type, the stress being 
about 20 tons per square inch, the flexibility of the latter is less 
than that of the double elliptical laminated kind used in American 
and continental! bogies. 

Extraordinarily severe stresses are sometimes imposed on steel 
springs. The laminated buffing spring of the standard Clearing 

ouse pattern is stressed to about 70 tons per square inch at fuil 
stroke, and the helical draw spring to about 56 tons ; there is a 
liability to take a permanent set or to fracture in course of time. 
Volute springs have an advantage when compared with the helical 
pattern in that the safe stroke or deflection 1s a greater fraction of 
the total free length; if correctly designed the increment of 
resistance per unit length of stroke increases with the deflection, 
instead of being constant, as in the helical and in the laminated 
types. In order that the stress may be uniform throughout the 
length of the volute spring, when coiled from a strip of constant 
cross section, the effects should lie within a paraboloid. 

End thrust is an important factor in determining the correct 
proportions of an axle. The development of a horizontal force at 
the wheel flange is accompanied by an equal and opposite reaction 
at the centre of gravity due to acceleration of the mass. When 
the centre of gravity is at a height of 6ft. above the rail, as in the 
case of large hopper wagons, a lateral force equal to 40 per 
cent. of the weight on the axle will reduce the vertical pressure of 
the opposite wheel on the rail to zero, when the road is of normal 
gauge. Experimental observation has demonstrated that the 
lateral pressures reach that percentage in the case of passenger 
stock at high speed. But the centre of gravity of passenger cars 
is not more than 4ft. 6in. above rail level, or about the same as 
that of modern express engines with high-pitched boilers, The 
bending moment at any point due to the normal load on the axle 
is merely the difference between the moment of the journal load 
and that of the wheel-tread reaction, and is constant between the 
wheels. The introduction of a horizontal force disturbs the 
incidence of the vertical load on the journals, produces unequal 
reaction at the wheel treads, and subjects the part of the axle 
within the wheel to a moment due to the product of the horizontal 
force into the radius of the wheel. The unsuitability of soft mild 
steel for shafts and axles subject to reversals of stress is now 
established ; it is probable that lighter axles could be safely used 
if made of high tensile steel with a high ratio of elastic limit to 
ultimate strength. But high tensile steels appear to have just the 
same extensibility or modulus of elasticity as the softer varieties, 
so that greater working deflections must accompany the larger 
stresses allowed with the higher grade of material. ‘The produc- 
tion of a material having a high modalus for springs is a problem 
for metallurgists, the solution of which designers of rolling stcck 
will welcome, 

Ideal conditions demand a uniform distance between the centres 
of bogies and a uniform overhang of the headstocks beyond the 
bogie pivots ; these conditions are far from being realised in prac- 
tice, so that there is frequently a large amount of lateral movement 
between the adjacent ends of vehicles of different types when on 
curves ; this increases the difficulty of connecting the vestibules by 
means of a flexible gangway, and 1s a serious obstacle to the work- 
ing of central automatic couplers. Not only does the divergence 
render the engagement of the coupler very difficult on curves, but 
the lateral forces brought into play when running strain and wear 
the parts engaged. 

Bogies of short wheel base do-not ride steadily ; the minimum 
length for express passenger work is 8ft.; some railways use a 
longer base with advantageous results. Six-wheeled bogies have 
a wheel base of 11ft. 6in. or 12ft., the number of blows in passing 
each rail joint is increased, and there is more vibration on curves ; 
but this arises more probably from the lack of play on the middle 
axle to accommodate the versed sine of the curve than from the 
increased length of the subtended chord. 

There is great difficulty in securing adequate ventilation in 
passenger coaches without troublesome draught, and the admission 
of dust. A well known firm has developed a plenum system, in 
which air is driven under slight pressure through ducts communi- 
cating at will with the various compartments of a vehicle. The 
air is propelled by means of electrically-driven fans, which draw 
the supply from an external source. On its way to the fans 
the air 1s caused to pass through a tank of water and through 
screens of wet cocoanut matting, so that it arrives at the fans 
thoroughly cleansed and cooled by the evaporation of the water ; 
in cold weather it is warmed by steam pipes enclosed within the 
ducts. The cleanliness, safety, and convenience of the electric 
light renders its use desirable for high-class cars for special service ; 
but the excellent results obtained by incandescent gas-lighting, 
the small weight of the apparatus, and the comparatively low cost 
must be held to outweigh other considerations for the ordinary 
conditions of traffic. 

Air-pressure brakes are used by the great majority of railways 
on the Continent. The simple vacuum brake is employed on some 
mountuin lines, and in some cases for goods traffic ; the automatic 
vacuum brake is most largely used in England and Ireland. The 
effective working pressure of the latter depends upon the differ- 
ence between the atmospheric pressure below and the back pres- 
sure above the piston. ‘The back pressure varies with the stroke 
made by the piston in applying the brake, and inversely with the 
cubical contents of the reservoir space connected with the upper 
end of the cylinder. In the majority of cases the effective pres- 
sure does not exceed $lb. per square inch, and the size of the 
working parts is necessarily great. 

Some railways fit a pump to the engine crosshead for the pur- 
pose of maintaining a high vacuum when running. Supporters 
of this practice argue that it reduces the demand upon the 
steam.supply and that it maintains a more even vacuum than the 
steam jet, which in the event of alteration or accidental interrup- 
tion of the steam supply may lead to a loss of vacuum without 
necessarily applying the brakes, provided that the action is 
gradual, and that it is accompanied by considerable oscillation of 
the vehicles tending to equalise the pressures above and below the 
pistons. The brake rigging should be designed to equalise the 
pressures on all the blocks, the total leverage should not exceed 8, 
or at most 10 to 1, in order that the blocks may be worn out by 
adjusting the main pullrodsonly. The importance of a systematic 
brake adjustment will not be under-estimated when it is noted 
that the provision of gin. clearance at each block with a 10 to 1 
leverage involves a stroke of 3fin. at a vacuum cylinder. ‘This is 
increased to 4}in. or about half stroke by the free lift of 4in. 
allowed for seating the piston packing. The efficiency of the brake 
is therefore reduced as each successive application causes a longer 
stroke and greater back pressure ; if the adjustment were over- 
looked the break would become inoperative. 

The adoption of a capacity of 15 to 20 tons for ordinary wagons 
and of 40 to 45 tons for wagons for special purposes is proceeding 








rapidly on the Continent, Underframes are constructed of steel, 
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many of the older wagons built to carry 10 tons are now being 
converted to 15 tons capacity without other changes than the 
replacement of the springs and axles. No wagons of short wheel 
base are used ; oil boxes, bearing springs hung from scroll irons by 
means of links and pins, screw couplings, and long buffers are 
universal, so that any vehicle may be run at high speed. 

If | have dealt at wearisome length with matters of detail, and if 
the character of my remarks appears to be critical rather than 
laudatory, I would urge in extenuation that these are offered 
without captious or carping intent, and that perfection of detail is 
ofttimes the key to a successful result. Every engineer whose 
practiceinvolves the necessity for advanced desigas will admit the 
possibility of mistakes occasionally finding their way into his best 
laid schemes, and will recognise the necessity for practical trial to 
demonstrate the validity of each progressive step. Material 
recompense is not usually the adequate reward for effort expended 
in the field of pure design; that must rather be sought in 
the kindred branches of construction, management, ahd ad- 
ministration. 








CATALOGUES. 


HERBERT Morris AND BasTEert, Limited, Empress Works, 
Loughborongh, Leicestershire. — Book 53, illustrating and describ- 
ing H.M.B. spur-gear pulley-blocks, overhead runways with hand 
and electrically operated travellers, electric overhead cranes, Xc. 

THe GRAND Rapip CALCULATING MacHINE Company, 140, Bath- 

street, Glasgow.—A neat little pa:nphlet which has been sent to us 
by this firm deals with Robertson’s patented calculating machines. 
em machines are built to suit the specitic requirements of any 
trade. 
THE Leeps ENGINEERING AND HypRAULIC Company, Oaklands 
Eagineering Works, Rodley, near Leeds.—A circular illustrating 
ana describing hydraulic flanging presses. The particulars given 
in this circular include prices and the approximate shipping 
weights. 

WILKINSON, HEYWARD AND CLARK, Limited, 7, Caledonian-road, 
London, N.—This is an extensive and well-bouna catalogue illustrat- 
ing monozramsand heraldic designs. It also deals with varnishes, 
colours, paints, and sundries. There are numerous coloured 
illustrations. 

PARKER Holst AND MacHINE Company, 971-3, Francisco- 
avenue, Chicago, Ill.—This is a little booklet dealing primarily 
with the Hawthorn Leslie hammer. At the end of the booklet a 
petrol engine suitable for workshop driving is illustrated and 
described, 

WILLANS AND Rosinson, Limited, Rugby.—Some leatiets show- 
ing steam turbines, as manufactured by. this firm, erected in 
various central stations and driving alternating current machinery. 
Some of these illustrations show the turbines opened up for 
inspection, 

Hitt AND HERBERT, Limited, Great Central-street, Leicester.— 
A new catalogue giving particulars and illustrations of laundry and 
dry-cleaning machinery of all descriptions. The catalogue also 
contains illustrations of boilers, gas engines, ventilating fans, fire- 
wood splitting machinery, &c. 

THe TaNDEM SMELTING SyNDIcATE, Limited, Merton Abbey, 
London, S.W.—A pamphlet dealing with anti-friction metals and 
tin alloys, suitable for bearings and other purposes. Some inter- 
esting particulars are given relating to tests and experiments on 
bearings lined with white metals, &c. 

PILKINGTON BROTHERS, Limited, St. Helens, Lancashire..—A 
pamphlet entitled ‘Increased Natural Light.” ‘his pamphlet 
deals with prismatic rolled glass, and contains a number of illustra- 
tions showing the interior of buildings in which the natural light 
appears to penetrate in an excellent manner. 

JOHNSON AND PHILLIPs, Limited, Charlton, Kent.—List No. 4, 
which desenbes and gives prices of this firm’s new ‘“ Magnet 
Juno” flame are lamps. One of the principal features of this 
lamp is its extreme simplicity. It is also claimed that the light 
given out by this lamp is many times greater than that given by 
other lamps. 

THe Licut AND ELECTRIC Motor Company, Seven Kings Elec- 
tricity Works, lifurd, ssex.—A small pamphlet, giving illustra- 
tions and particulars of portable drilling machines. These 
machines are wade in a variety of sizes, suitable for large and 
small drills; they are also made for either continuous or alter- 
nating current. 

Goopwix, BarsBy AND Company, St. Margaret’s Ironworks, 
Leicester.—This catalogue deals with stone-breakers of many 
different types, also coke-breakers, the patented Acme granu- 
lator, screening and riddling machiuery of various types, tar mac- 
adam mixers, and tar boilers, crushing rolls as used for stone, ore, 
flints, slag, clinker, &c. 

ROBERT HupsoN, Broad-street House, London, E.C.—A well 
illustrated catalogue devoted to portable railway plant and steel 
tipping wagons. Among other things dealt with in the catalogue 
are mie trucks, sugar-cane trucks, industrial railways, switches 
and crossings, turntables, wheels and axles, steel skips, pit cages, 
smiths’ hearths, general mining plant, &c, 

Pott, CASSELLS AND WILLIAMSON, Motherwell, Scotland.—A 
pamphlet devoted to water-driven centrifugals. ‘fhe firm claim 
that this centrifugal is the most efficient machine on the market, 
having « smaller water consumption than the older types. There 
are several drawings of these centrifugals in the pampniet, and the 
description of the machines is clear and concise. 

WELLMAN, SEAVER, MORGAN AND Company, Limited, 47, Vic- 
toria-street, London, S.W.—'‘I'wo show cards, M/e K and M/cG. 
The former illustrates a 5 ton slab charger for steel works. It is 
of the revolving type, serving two lines of re-heating furnaces. 
Tbe other card illustrates a complete ingot-stripping machine, 
Also a speciai stripping attachment which can be attached to the 
ordinary overhead traveller. 

Murray, Lotz AnD Co., 102, Fenchurch-street, E.C.—A small 
pamphlet describing a patented system of wood construction which 
nas been designed to enable wooden structures to be erected ex- 
peditiously and without the necessity of employing expensive 
labour. ‘The pamphlet contains several illystrations showing 
buildings which have been constructed on this system. 

HOLDEN AND Brooke, Limited, West Gorton, Manchester.—List 
No. 133. This list contains an illustrated description of a type of 
vacuum brake apparatus for light railway and narrow gauge stock 
which this firm is introducing. The brake cylinder is horizontal 
and freely suspended, and the construction is such that the ball- 
valve may be dispensed with. The piston is formed by a conical 
rubber band clamped to a disc. 

HICKMAN, BATCHELOR AND Co., Limited, 713, Salisbury- 
house, London-waill, E C.—A quantity of literature which has been 
forwarded to us by this firm deals with galvanised iron wire and a 
number of other different classes of wire for various purposes, such 
as wire netting, wire cloth for cement, dynamite and flour mills, 
chemical works, &c. We have also received some particulars from 
this firm concerning superheater and refrigeration tubes, nitrate 
and evaporation coils, tubular poles and standards, &c. 

ALFRED HERBERT, Limited, Coventry.—A pamphlet dealing with 
the ** Coventry ” self-opening die head in sizes from jin. up to 4}in. 
This die head opens by the body sliding on the shank, when the 
movement of the turret slide or holderis arrested. When used for 
repetition work the stop on the machine opens the die head at any 
point. The dies can be opened by hand at any time by simply 

arresting the movement of the die head. We understand that 
when used on an automatic machine it is not possible to damage 





the dies by drawing them back before the die head has opened, 
as the action of drawing back the die head automatically opens it. 


REAVELL AND Co., Ranelagh Works, Ipswich.—A new catalogue 
devoted to air compressors and pneumatic hoists, &c. A number 
of different types of air compressors is illustrated and described 
in this catalogue, including single-stage, two-stage, and three-stage 
compressors. Unjacketed compressors are also dealt with. Some 
of the air compressors illustrated are intended to be fixed on a 
proper bed, others are mounted on trolleys and wagons. Some are 
coupled to electric motors, others to oil and gas engines, and a 
number of compressors is also shown provided with pulleys for a 
be't drive. . 

THE ELECTRIC AND ORDNANCE ACCESSORIES COMPANY, Stellite 
Works, Birmingham.—-A copy of a new catalogue to hand from 
this firm deals with the Stellite electric beaters, and illustrates and 
describes over fifty different patterns of heaters. The firm employs 
two systems of heating—the ‘‘ Rivers” system, in which a number 
of heating units working at a low temperature are used, and 
the ‘‘ Eclipse” system in which fewer units working at a medium 
temperature are adopted. The hvaters illustrated in the catalogue 
are suitable for practically every form of service, We have also 
received a Jeatiet from this firm dealing with coil springs. These 
springs are made taper and parallel and from round or square 
wire. 

Rosert A. KING AND Co., 66,3 Victoria-street, Westminster, 
S.W.—We have received one of this firm’s general catalogues, 
from which we notice that, in addition to dealing in new and 
second-hand machinery, the firm now holds several agencies for 
electrical and other supplies. Among the firms which Messrs. A. 
King now represent are Millen and Somerville, Glasgow, manufac- 
turers of steel roofing, girder work, forgings, &c.; Smithson, 
Sharp and Co., of Hulme, Manchester, makers of arc lamps, 
carbons and resistances; Laurie and Co., West End, Falkirk, 
makers of Laurie and Inglefield’s patent system of travelling 
electric lights and stretching pendents. Besides the above the 
catalogue deals with steam-driven dynamos, motors, fans, &c. 

J. HALDEN AND Co., Limited, Albert-square, Manchester.—Sec- 
tion A catalogue deals with drawing and surveying instruments, and 
embraces practically all the necessary equipment of the engineer 
and surveyor. It 1s well illustrated, and all articles are accom- 
panied by the prices. A separate leaflet has been issued with 
admirable illustrations of the ‘‘ Standard” draughting table. In 
this apparatus the board is mounted on an iron stand of original 
design, and the frame which carries the board slides in grooves 
and has counterweights, the movement being controllable by 
means of a foot pedal. Tne angle of_inclination of the board is 
adjusted by means of a lever placed at the side of the board. 
There is also a drawer for the reception of drawing instruments 
aud materials. 

GEIPEL AND LANGE, Vulcan Works, St. Thomas’-street, S.E. 
We have received a price list from this firm dealing with motor 
starters. Of the several types of starters described, the 
‘* fool-proof type” is worthy of comment. The special feature is 
an overload release, which is so interlocked with the arm of the 
starter that, should an overload occur during the starting opera- 
tion, the circuit is opened by a circuit breaker independently of 
the starting lever, and thus prevents damage to both starter and 
motor. It further provides protection while starting by prevent- 
ing the resistance being cut out too rapialy, and we are informed 
that it is impossible to start the motor when incorrect connections 
exist. The no-voltage release bobbin in these starters is con- 
nected directly across the mains, and its effect, therefore, does not 
depend on the field strength. Renewable contacts, we under- 
stand, are fitted to every size, and efficient magnetic blow-outs are 
fitted on the contact and circuit breaker arms of starters above 
10 horse-power. 

THE GRIFFIN ENGINEERING Company, Limited, Bath. A small 
pamphlet to band from this firm describes a new system of low 
tension magneto electric ignition for internal combustion engines, 
There are several special devices used in connection with this 
system, including a patented accelerating gear for rendering the 
magneto efficient at any speed. Another new device used in con- 
junction with the system consists of an electro-pneumatic sparking 
plug. This comprises an arrangement in which a small 
electro-magnet, operated by the sparking current imparts 
movement to an air valye, the opening of which 
at the proper moment allows the pressure from the 
compressed charge in the cylinders to enter behind a small piston, 
by means of which a steel sparking terminal receives its movement. 
All external movements are thus dispensed with, A third device 
described in the pamphlet consists of a new arrangement of 
magneto sparking plug in combination with a simple controlling 
distributor, by means of which the current is distributed in proper 
sequence to any number of cylinders. 








LAUNCHES AND TRIAL TRIPS. 


Dick, steel screw tugboat; built by Messrs. Fullerton, of 
Taisley; to the order of Messrs. Houider Brothers and Uo,; 
dimensions, 44ft. by 12ft.; engines, compound, 9ft., 12in. by 12in. 
stroke, pressure 125 lb.; constructed by Messrs, McKie and Baxter, 
of Govan ; trial trip, November 6th. 

ARABIANA, steel screw steamer ; built by Messrs. Irvine’s Ship- 
building and Dry Dock Company ; to the order of the Furness 
Line ; dimensions, 336ft. by 47ft. by 24ft. 10in.; engines, triple- 
expansion, 24in., 38in., 64in. by 42in. stroke, pressure 160 ib.; 
eonstructed by Messrs, Richardsons, Westgarth and Co.; launch, 
November 7th. 

HaRLsEY Woop, steel. screw steamer ; built by Messrs. Kopner 
aud Sons, Limited ; to the order of the Constantine and Pickering 
Steamship Company, Middlesbrough ; dimensions, 328ft. by 46ft. 
by 21ft.; engines, triple-expansion, pressure 160 |b.; constructed 
by Messrs. Blair and Co.; launch, November 7th. 

SELJA, steel screw steamer ; built by Messrs. Wm. Gray and 
Co., Limited ; to the order of Mr. Wilhelm Jebsen, of Bergen ; 
dimensions, 391ft. Gin. by 49ft. by 29ft.; engines, triple-expansion, 
25in., 4lin., 68in. by 48in. stroke, pressure 180 lb.; constructed by 
the Central Marine Engine Works ; trial trip, November 8th, 

HURTINHO, twin screw passenger and cargo steamer ; built by 
Mackay Brothers; to the order of the Lloyd Brazileiro ; engines 
constructed by Messss, Aitchison, Blair and Co.; trial trip, Novem- 
ber 9th. 

Burra.o, steel screw steamer ; built by Earle’s Shipbuilding and 
Engineering Company ; to the order of Messrs, Thomas Wilson, 
Sons and Co.; dimensions, 377ft. by 49ft. by 30ft.; to carry 7000 
tons ; engines, quadruple-expansion, 22in., 3lin., 45in., 66in. by 
5lin. stroke, pressure 215 lb.; launch, November 9th. 

CoLTMAN, steel screw trawler ; built by Earle’s Shipbuilding and 
Engineering Company ; to the order of the City Steam Fishing 
Company, Hull ; dimensions, 141ft, 8in. by 23ft. by 13ft.; engines, 
triple-expansion, 13in., 22in., 37in. by Z4in. stroke, pressure 
200 1b.; constructed by the builders ; launch, November 11th. 








Lreps LocaL SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS.—The second general meeting of the session will be 
held at the Department of Applied Science, The University, St. 
George’s-square, Sheffield, on Monday, the 25th November, 1907, 
when the chair will be taken at 7.15 p.m. Paper to be read by 
Mr. W. H. F. Murdock, ‘‘ Notes on Magnetic Testing of Iron.” - 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Improved Foreign Demand. 


INTO an otherwise unsettled market the Board of 'I'rade 
returns have introduced an element of renewed confidence, by 
peri nome y the continuance of a large and remunerative over. 
sea demand alike for iron and steel and for engineering produc. 
tions. With reference to galvanised corrugated sheets, in which 
this district is chiefly concerned, these are still going freely tu the 
Argentine Republic, India, and Japan, each of which markets has 
purchased more largely during October this year than in the corre- 
sponding month of a yearago. The total quantity of galvanised 
corrugated sheets shipped for the month to all markets was 3!) 172 
tons, or an increase of 1547 tons, and the value was £572,111), or 
an improvement of £54,825. The quantity for the first ten months 
of this year was 403,814 tons, or an avgmentation on last year of 
42,048 tons, and the value reached tbe large amount of £5,937,701, 
which was in front of a year ago by as much as £1,159,919. Most 
of the galvanised corrugated sheet makers still quote the Assovia- 
tion figure of £13 2s, 6d. for 24 gauge f.o.b. Liverpool. With 
regard to the exports of machinery, including steam engines, these 
have improved in v»lue, compared with last year, for October from 
£2,47 1,325 to £3,093,307, and for the ten months from £21,968, 521 
to £26,207,166. Europe, India, and Australia have all bought more 
general machinery than a year ago. Textile machinery during 
October has gone in larger quantities than last year to Europe, 
Japan, and South America. ‘The South African demand for mining 
machinery for the monthis below that of a year ago, but a more than 
counterbalancing increase has occurred with South America. 
Growth is noticeable in the month's European demand for agricul- 
tural machinery. As to engines, India, South Africa, and Australia 
have all bought more freely than last year of miscellaneous descrip- 
tions, and there has been an immense increase in the exports of 
locomotive engines to India—from £36,206 in October last year to 
£189,138 in October this year. ’ 


Constructional and Semi-finished Steel. 


The drop in constructional steel has now become genera 
in this district. Steel prices may be quoted as follows :—Bessemer 
billets, £5 7s. 6d. to £5 10s.; Siemens, £5 10s,; mild bars, £7 15s. 
to £8 ; girder plates, £7 103. to £7 15s.; boiler plates, £8 12s. 6d.1 
to £8 15s,; joists, £6 lUs. to £6 153.; and angles, £6 15s. to £7. 
Foreign raw steel is being freely offered. The new reduction of 
10s. per ton in structural sections will bring Midland prices more 
into line with the figures prevailing in other parts of the country. 


Rolled Iron. 
Best bar iron continues at time of writing £9 per ton, with 
a good demand, and common bars are £7 5s. to £7 10s. For mer- 
chant sorts a satisfactory inquiry is still experienced. North 
Staffordshire ‘‘Crown” bars are quoted £8, 


Pig Iron Steady. 


Most of the blast furnace owners are well engaged, though 
soms are not very well off for work. Staffordshire common forge 
pig iron is quoted 56s. 6d. to 57s.; part-mine, 58s. tid. to 59s. 61.; 
best all-mine, 87s. 6d. to 92s. 6d.; and cold blast, 115s, Northamp- 
ton sorts are in limited output at 56s, 6d. to 57s. 6d., and the same 
may be said of Derbyshires at 57s. 6d. to 58s, 6d. The partial 
recovery of North of England warrants, announced on Wednesday, 
has had a good effect on this market. 


The Engineering Trades. 


Most branches of the engineering trades continue well 
engaged, especially with regard to machine tools, railway fasten- 
ings, and electric tight and power requirements. A considerable 
amount of work is under execution by the railway carriage and 
wagon building companies. 


Railways. 


Speaking at Sanne recently in favour of the 
nationalisation of railways, Mr. L. G. Chiozza Money said 
that British railways had a capital account of nearly 1300 millions 
sterling, a sum almost twice as large as the British National Debt. 
But at least 200 millions out of this amount were mainly due to 
financial operations on paper. They had been manufactured by 
the simple process of calling £100 worth of stock £20). Herein 
laid the explanation of small dividends. Fictitious capital was so 
enormous that although great profits were earned they only 
sufficed to pay what appeared on the face of things to be an ex- 
ceedingly small return for the money invested. In Prussia the 
railways paid the interest on the national debt. Switzerland, (ier- 
many, Belgium, and Italy had nationalised their railways, and 
Japan was now dving so. Nationalisation did not mean that the 
British people had to raise a tremendous railway loan to buy 
the companies out. It would simply amount to an exchange of the 
private stock certificates of the railway companies for public 
stock certificates. The position of no shareholder would, he added, 
be the worse, for they would have the richest nation in the world 
behind them instead of a private company. 


Minworth Greaves Bacteria Beds. 
Its Finance Committee has reported to the Birmingham 
Tame and Kea District Drainage Board that the Local Govern- 
ment Board has sanctioned the borrowing of £45,000 for the con- 
struction of bacteria beds, &c., at Minworth Greaves, and £1905 
for the extension of the Board’s sludge-conveying scheme. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Wednesday. 


THE attendance on the Iron Exchange on Tuesday was rather 
above the average, and the tone—possibly owing to better Ameri- 
can news—was decidedly improved. ‘I'he reduction of 2s. 6d. per 
ton in the official rates of Lincolnshire pig iron also exercised a 
good effect here, as bringing this ciass more within the reach of 
consumers, as compared with Derbyshire and Middlesbrough 
brands, ‘I'he change of tone here is reflected, it would seem, In 
other markets, and consumers, while operating very cautiously, 
are inclined to pay somewhat better prices. Inquiries for Scotch 
have been good, but, owing to the gale, it is difficult to-day to 
obtain reliable quotations, Glengarnock is scarce in makers 
hands, and the representative of the firm on 'Change assured us 
that, notwithstanding the contrary reports, they were not pre- 
pared to deliver anything but a small quantity at present, at prices 
on a parity with Gartsherrie, This accords with information we 
have received in other quarters. Midd!esbrough shuwed an 
improvement as compared with Friday, possibly on account of the 
better state of the warrant market. Makers uf Derbyshire were 
prepared for forward delivery to sell at about 2s, under quoted 
rates. For prompt they niaintain late rates, Staffordshire makes 
were a trifle firmer. Forge iron shows little change. 


Finished Iron. 
There is a very dull tone, though we did not hear of any 
change of note. If anything, prices are in buyers’ favour. 


Steel. 


The competition of foreign material is becoming keener, 
although Lancashire makers of billets appear to be weil booked for 
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the present. Foreign can be bought on firm offers at about 2s. 6d. 

or ton under current quotat‘ons, Business generally, under the 
Noduetions of a week ago, in joists, bars, and plates does not appear 
to recover to any great extent. 


Copper. 
Sheets were £2 per ton lower, and tubes are also weaker. 
Ingots are easier, and it is stated that the reports emanating 
from New York with regard to the proposed pool are not credited 


here. 


Lead. 
Sheets have had a drop of about 20s. per ton. 


Quotations. 

Lincolnshire No. 3 foundry, 58s.; Staffordshire, 59s. 6d.; 
Derbyshire, 60s. 6d.; Middlesbrough, open brands, 59s. 4d. 
s-oteh: Gartsherrie, 70s.; Glengarnocl., 70s.; Eglinton, 66s, 3d.; 
Dalmellington, 65s, 9d., delivered Manchester. West Coast 
hematite, 70s.; Kast Coast ditto, 72s. 6d., both f.o.t. Scotch, 
delivered Heysham: Gartsherrie, 67s. 9d.; Glengarnock, 67s. 9d.; 
Kglinton, 64s ; Dalmellington, 63s. 6d. Delivered Preston: Gart- 
sherrie, 693. ; Glengarnock, 69s.; Eglinton, 65s. 3d.; Dalmelling- 
ton, 64s. 9d. Finishediron: Bars, £8 ; hoops, £8 7s. 6d.; sheets, 
#8 15s. Steel: Bars, £7 15s.; hoops, £8 7s. 6d.; sheets, £8 15s ; 
boiler plates, £8 12s. 6d.; plates for tank, girder and bridge 
work, £7 5s.; Enghsh billets, £5 103. to £5 12s, 6d.; foreign 
ditto, £5 2s. 6d. to £5 5s, Copper: Sheets, £80; tough ingot, 
£66 103.3 best selected. £67 per ton; vopper tubes, 10d.; brass 
tubes, 8d.; condenser, 9d.; rolled brass, 7d.; brass wire, 74d.; 
brase turning rods, 6jd.; yellow metal, 67d. per lb. Sheet lead, 
£22 10s. per ton. En, lish tin ingots, £142 10s. per ton. 


The Lancashire Coal Trade. 

The market on Tuesday, which was well attended, had a 
sensible relief owing to the settlement of the projected railway 
strike. Thera was less straining after deliveries on the part of 
merchants, and, so far as shipping demand was concerned, holders 
were willing to concede 1s, per ton forquantity. The present open 
weather admits of some accumulation of stocks at the colliery, and 
so far as house coal is concerned there will be little change this 
season, Slack and manufacturing coal remains steady. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 


The hematite iron market furnishes further evidences of 
inactivity this week. The amount of business being transacted is 
very small, and there is, of course, great competition for the few 
orders on offer, although makers claim that under present condi- 
tions it is impossible to make a profit. Raw material is much 
cheaper than it was, but it is not yet relatively low enough to com- 
pensate for the shrinkage in the value of pig iron, and that 
shrinkage is going on week by week, Makers this week have 
reduced their price for mixed Bessemer numbers to 69s. net f.o.b., 
being a drop of 93, per ton since the beginning of August. War- 
rant iron sellers quote 68s. 14d. net cash, buyers ls. less, but 
settlement prices are given at 68s. 74d. The trade is so slow 
that still lower prices are assured at an early date. The 
make of the district is not more than half what it was two 
or three months ago, and a further reduction of output is pro- 





bable. The prospects of the market are in no sense satisfactory, 
and it is believed it will take some time to arrange the basis of a 
better trade. The fact is that the demand on home account has 
been reduced, not only on general account, but by reason of the 
smaller drain of metal for the purposes of supplying steelmakers 
with crude material, and this fact relates not only to the local steel 
trade, but the general steel trade of the country as well. Then on 
foreign account very little is being done. There isa smaller demand 
for special hematites, and the business being done in ferro-man- | 
ganese and spiegeleisen has fallen away to very small proportions. 
The trade in ore has suffered in consequence of the decrease in the 
make of iron, and, as a consequence, prices have come down about 
2s. 6d, per ton, good average sorts being quoted to-day at 15s, net 
at mines, 


Steel. 


The mills at Barrow are still at a standstill, and although 
some of the mills in the district are working, it is known that the 
orders held are few and unimportant. The demand for rails and 
shipbuilding material is very quiet, and the lower prices ruling 
are not inducing new business. It was expected that the reduction 
in the price of shipbuilding material would have led to the ordering 
of new shipping tonnage, but this prospect has been destroyed by 
the depression which has set in in the carrying trade, and several 
ships are now lying up waiting for cargoes. Merchant steel is in 
very small demand. 


Shipbuilding and Engineering. 

There are not many orders in the market for new ships, 
but the several builders throughout the country are tendering for 
them, as the immediate outlook is anything but cheerful for the 
winter months. Engineers have received new orders, and are 
tendering for other new work. 


Shipping and Coal. 


: The exports of iron last week were 8207 tons, and of steel 
5019 tons, a total of 13,226 tons, compared with 16,584 tons in the 
corresponding week of last year, a decrease of 3358 tons. The 
aggregate shipments this year total at 748,861 tons. being an 
increase on the corresponding period of last year of 35,528 tons. 
Coal and coke are again lower in price. 








THE SHEFFIELD DISTRICT. 
(From our own Oorrespondent.) 


The} Trade Position. 


: IN the heavy branches of manufacture, the railway mate- 

rial departments are the most satisfactorily engaged, chiefly for 
India. With an end of the railway trouble, more work is looked 
for from home companies, There isa further reduction in cer- 
tain classes of Lincolnshire irons. The lighter Sheffield staple 
trades are experiencing their customary accession of Christmas 
orders. Activity still generally pervades the coalfield, more 
especially in steam and gas coal. 


Coal Trade with Hull. 


‘ns The October return of the Hull Incorporated Chamber of 
ommerce and Shipping shows that the coal trade with the third 
port has been fully sustained. During October the weight sent to 
Hull was 650,208 tons, compared with 520,208 tons for October of 
last year, an 367,456 tons for the similar month of 1905. For ten 
months of the year the weight is 5,480,810 tons, against 4,158,176 
oe for October of 1906, and 3,126,016 tons for October of 1905. 
Several pits which have not usually been classed amongst those 
actively participating in the Hull trade have shared in the recent 
totals, Generally speaking, the increase is well divided over the 
va of the North Midlands. Amongst the contributing South 
‘orkshire collieries, Denaby and Cadeby Main are an easy first 
bs: 43,400 tons, which, however, compares with 52,968 tons for 
e corresponding month of last year, For the ten months, Denaby 
and Cadeby Main deliveries at Hull reached a. total of 541,464 tons, 
against 560,640 tons for the ten months of 1906. Bedwarke Main 
Comes second with 25,216 tons, against 26,920 tons for October of 





last year ; for the ten months, 200,776 tons, against 230,328 tons, 





Export and Coastwise Coal Business. 


During October the exports of ;coal from Hull reached a 
total of 379,364 tous, against 295,409 tons a year ago, and 
197,704 tons in October of 1905. For the completed period of this 
year the weight was 2,850,182 tons, compared with 2,077,210 tons, 
and 1,408,138 tons for the corresponding ten months of 1906 and 
1905. Holland was the principal market on the month, receiving 
91,851 tons, compared with 36,366 tons for October of last year ; 
for the ten months, 796,291 tons, compared! with 219,717 tons for 
the ten months of 1906. North Russia takes second place with 
74,584 tons, compared with 80,333 tons for October of last year ; 
for the ten months, 115,712 tons, compared with 473,019 tons for 
the ten months of 1906. Germany and Sweden have also been im- 
portant customers.+ ,Coastwise exports, owing to the larger re- 
quirements of London, have also advanced, heavy tonnages of gas 
coal having been forwarded by coasting vessels. For the ten 
inonths, the coastwise trade was 1,040,164 tons, of which London 
took 892,382 tons, compared with 632,952 tons, of which London 
received 49,588 tons for the corresponding period of last year, 


House Coal, Coke, &c. 


Domestic fuel, in spite of the open weather, keeps in 
fairly good demand, and values are not likely to be generally 
lowered at this advanced season of the year. Barnsley first 
qualities continue at 13s. to 14s. per ton, secondary grades 123, to 
12s. 6d. per ton. Coke is a shade weaker, best washed being now 
at 14s. 6d. to 15s. 6d. per ton, unwashed 13s, 6d. to 14s. 6d. per 
ton. Slacks, in the best steam-producing qualities, make from 
6s. 6d. to 7s. per ton. 


Hematites Unchanged. 


Quotations remain at the rather lower rates given in last 
week’s report. West Coast, 86s. 6d. to 883. 6d. per ton; East 
Coast, 823. 6d. to 84s. 6d. perton. These figures are for delivery 
in Sheffield and Rotherham, East Coast subject to 24 per cent. 


Lincolnshire Iron again Reduced. 


A reduction of 23. 6d. per ton has been made in Lincoln- 
shire irons, current rates this week, for delivery in Sheffield and 
Rotherham, being as follows :—No. 3 foundry, 563. per ton; No. 4 
foundry, 56s. per ton; No. 4 forge, 56s. per ton; No. 5, mottled, 
white, and basic, 58s. per ton. Practically, from the 23rd August 
to the date of writing, these quotations exhibit a drop of 8s. 6d. 
per ton in the four classes mentioned. We cannot hear that the 
lower rates this week have stimulated business in this district, cus- 
tomers for the most part maintaining a waiting policy, as far as 
they can, 


Derbyshire Iron. 


The reduction of ls. a ton noted last week has been 
followed by no further alteration. Derbyshire No. 3 foundry, 60s. 
per ton ; and No. 4 forge, 58s. per ton. These figures, it will be 
observed, are above those quoted for Lincolnshire foundry and 
forge—a rather unusual occurrence. The bookings in the iron 
trade for the various brands of Derbyshire pig iron are very satis- 
factory, makers being fully engaged, and practically no stocks. 
The outlook beyond is regarded as satisfactory. 


Bars and Sheets, &c. 


The South Yorkshire Bar Iron Association, owing to the 
heavy cost of fuel, have decided to maintain former prices, Bars 
are £8 103. per ton; sheets, £10 10s. per ton. Bessemer and 
Siemens billets remain at the figures which have ruled for a con- 
siderable time. 


The Heavy Trades. 


The position of affairs at the large East End works 
remains as formerly reported. Fresh orders are very much wanted 
in the military and marine material departments. Nothing has 
been heard as yet of new armour requirements from the Admiralty, 
and as the plates now in hand are in the finishing stage, further 
orders would be exceedingly acceptable. The depression in the 
shipbuilding yards continues to affect.various important lines of 
local manufacture, more especially forgings and castings for 
marine purposes. Satisfactory reports are still given respecting 
railway material, which has been in;steady demand for the last 
two years, and the outlook is regarded as favourable. Prices of 
railway material are moderate, and this encourages the placing of 
orders. The bulk of the business is for distant markets, chiefly 
for India, which has yielded excellent work, and is still affording 
good employment in wheels, tires, axles, springs, buffers, and other 
accessories of rolling stock. The wagon builders are also doing well, 
the activity at the collieries contributing largely to their employ- 
ment. Now that the trouble with workers is over, it is expected 
that the home railway companies will be looking over their various 
stores with a view to replenishing, and in that case, 
local works will benefit. Engineering workers are fairly well 
engaged, largely in electrical plants for collieries and other 
purposes, and also on local requirements. 


Foreign Trade in Cutlery. 


There is a continuance of the steady improvement 
formerly noted in cutlery exports, the feature of recent trading 
being the increase in the business done with Australia and Canada. 
For October the value of cutlery exports was £76,919, against 
£66,915 for the corresponding month of last year; for the ten 
months, £644,551, against £585,376 for the corresponding period 
of 190d. Australia is now the principal market, the value for 
the month having been £14,127, against £8814 for October of last 
year ; for the ten months, £114,681, against £90,552 for the corre- 
sponding period of 1906, Canada received a value of £12,814 last 
month, against £9008; for the ten months, £92,930, against 
£75,884. New Zealand also shows an increase, but British South 
Africa remains disappointing, and British East Indies, though in- 
creased on the month, has decreased on the total trading for the 
year so far, Business with the United States has fallen from 
£11,436 in October of 1906 to £9765 last month ; the values for the 
ten months are about the same—£75,691 and £75,257, the lesser 
sum Sanaa the amount of this year’s exports to the end of 
October, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Prospects of Shipbuilding and Engineering. 


IN this district general trade depends a good deal upon 
the course of the shipbuilding industry, and its position and 
prospects are thus viewed with more than usual interest. Unfor- 
tunately, the outlook for the winter half-year is very unsatisfactory, 
and the reduction of 10s. per ton made last week in the prices of 
plates and angles have quite failed to stimulata inquiry, though 
the lower quotations would hardly have failed to do that in a 
normal condition of trade. That trade is much removed from the 
normal wili be generally acknowledged when the high Bank rate 
and the disturbed tinancial markets are considered. All enter- 
prise with respect to the building of railways, steamships, &c., is 
checked, for people cannot afford to pay such heavy rates for 
monetary accommodation. The outlook for shipbuilders is worse 
than it has been for several years, for shipowners cannot do much 
in the way of realising profits, seeing how low the rates of 
freight are, and how heavy the cost of running steamers is, 
because of the great cost of coal. So little do investors get 
for their money that they are loth to put any more “ eggs 
into that basket.” The prospects of the freight market are 
not at all encouraging, and before shipbuilders can tempt owners 
they will have to reduce their quotations for new vessels very 





considerably ; that they cannot’ well do while materials, wages, 
&c., continue so dear. The builders say that the decrease of 10s. 
per ton in steel is quite inadequate, and they look for still further 
reductions in prices. It is expected that wages all round will be 
reduced very shortly, and a beginning has; been already made 
towards that end, for the ‘Federation of Eogineering Employers 
has given notice to the Amalgamated Society of Engineers, Steam 
Eaginemakers’ Society, and Machine Workers’ Association that 
two months after date of notice the wages will be reduced 5 per 
cent. on piece and 23. per week on time wages. The district feels 
the depression more keenly than’ the: Clyde, as the North-East 
Coast turns out a much larger proportion of cargo steamers. As 
yet freights can be obtained fur‘mearly all the vessels that are 
built, and owners have not yet begun to lay up steamers, but com- 
petition is so keen that wretchedly low rates*have mostly to be 
accepted. In such circumstances it is hardly likely that there will 
be an early revival in the shipbuilding industry, and the outlook 
for plate and angle makersjis not at all favourable. 


Cleveland Iron. 


The market has been steadier this week; in fact, 
Cleveland warrants are more settled than they have been for 
several weeks, the movement of quotations having been within 
very barrow compass, and some traders now believe that prices of 
Cleveland pig iron will settle down for the winter at something 
like the figures now ruling. If the financial markets would show 
some substantial recovery from the slump business in the iron amd 
steel industries would be more favourable to the sellers of Cleve- 
land iron. There is no doubt that the American financial troubles 
did much to bring about the disorganisation in our metal markets, 
and spoiled business for next year’s execution. With such an 
onerous Bank rate as7 per cent. speculators cannot operate much, 
for it is far too expensive to carry over, and weaker holders have 
had to clear out. Now the warrants are in stronger hands the 
downward movement has ceased, and there has been some 
recovery ; indeed, prices on Wednesday had risen ls. 3d. per ton 
from the minimum quotation of the year, which was reported on 
Tuesday of last week, and which was 493. 3d. cash. That the 
situation is better in the Cleveland iron branch than it is in the 
hematite is apparent from the fact that, while No. 3 Cleveland 
has gone up Is. 3d., mixed nurmbers hematite iron have fallen 
63. 6d. per ton. A further favourable indication was the fact 
that for several days there was a contango in respect to 
the forward price of Cleveland warrants, where for months 
a backwardation had to be reported. The more cheerful 
feeling has brought forward more buyers this week, chietly 
continental, who are getting in stocks for the winter, but at 
present there is not much disposition to buy for next year. No.3 
Cleveland G.M.B. pig iron has been generally at 51s. per ton this 
week for early f.o.b. delivery. No.1 is at 57s., but it is difficult 
to find a maker who has any available for sale; No. 4 foundry is 
at 50s. 6d.; and No. 4 forge at 50s. 


Hematite Iron. 


Though the production has been much reduced the prices 
are very weak ; in fact, they have declined rapidly during the past 
fortnight, but consumers are not tempted to buy, as prospects are 
so unfavourable on account of the depression in the shipbuilding 
industry. The best price of the year for mixed numbers East 
Coast hematite pig iron was 82s. 6d. per ton, in September it was 
81s. 6d., now 70s. is the nominal figure, for no one will pay it 
though it is quoted. Practically no hemitite is now being 
bought, but ironmasters who are making it are not accumu- 
lating stock ; they are delivering on account of old orders, and 
have considerably reduced the production. Rubio ore is quoted 
at 18s. per ton c.i.f. Tees, and merchants are rather keen to sell, 
but consumers have mostly their requirements covered by con- 
tracts for some time to come, and will not commit themselves any 
further with prices coming down, 


Stoeks and Shipments of Pig Iron. 

The production of Cleveland pig iron being still short of 
requirements, as it has been for the last eighteen months, there 
continue to be heavy withdrawals from the stock in Connal’s 
public stores, with the result that on Wednesday only 105,480 
tons of Cleveland iron were held there, as compared with over 
750,000 tons in the spring of last year. Nearly half a million tons 
have been taken out this year, and this month’s reduction has beea 
upwards of 13,000 tons. The stock with Connal’s now consists of 
97,721 tons of No. 3 Cleveland pig iron, and 7759 tons of other 
Cieveland pig. More Cleveland iron would be made if erougn 
local ironstone were available ; as itis, several tirms are using con- 
siderable quantities of Northamptonshire ironstone. The exports 
of pig iron this month from the Cieveland district are much heavier 
than are usual in November, there being heavier deliveries to the 
Continent. The total shipments this month up to 13th were 
60,314 tons, as compared with 64,567 tons last moath ; 57,368 tons 
in November, 1906 ; and 37,114 tons in November, 1905, all to 13th. 
The slackening in trade has not at any rate extended to the 
deliveries yet. 


Manufactured Iron and Steel. 


Producers are somewhat disappointed that their genera 
reduction of prices has had so poor a result in the way of bringing 
out fresh orders, but buyers look for still lower rates, and are 
deterred by the disturbed state of the money market from puar- 
chasing, except from hand to mouth. All new work is being put 
aside till money is cheaper and times more propitious. Bars are 
about the only description of iron and steel that has not fallen in 
value lately, and for common iron bars £8 is quoted, with £8 7s. 6d. 
for best bars, and £8 15s. for best bast bars, all less 24 per cent. 
f.o.t., but these figures are adhered to for home contracts only. 
Manufacturers, when competing for continental orders, accept 
considerably less ; indeed, it is reported that £7 12s. 6d. per ton 
f.o.b. has been accepted. Ironand steel ship plates are at £7, steel 
ship angles at £6 1zs. 6d., steel joists at £6 7s. 6d., packing iron 
at £6 5s., all less 24 per cent. Heavy steel railsare at £6 5s., steel 
railway sleepers at £7, and cast iron chairs at £3 17s. 6d., all net 
f.o.b. 


Coal and Coke. 


The coal trade is considerably better than is usual in 
November, which is usuaily a dull period. There are heavy 
demands from abroad, the consumers on the Continent making 
haste to replenish their stocks for the winter. For best steam coal 
the price has gone up to 15s. 6d.; for seconds to 143, 6d. ; and for 
smails to 10s. 6d. per ton and f.o.b, Gas coals are also in increas- 
ing demand, and bunkers are also more freely bought at rates 
varying from 12s. 6d. to 13s. f.o.b. Coking coai and coke are in 
reduced demand, owing t» the slump in the iron trade. There is 
a smaller consumption, and sellers have been keener, with the 
result that furnace coké could readily be bought this week at 
17s, 6d. per ton, but consumers expect still cheaper coke, and so 
generally hold off. The recent very great activity and high prices 
in the Durham coal trade have brought the miners an advance of 
6} per cent. in wages for the next three months, They 
got /4 per cent. in August, and over the year wages have riseu 
21} per cent. 








NOTES FROM SCOTLAND. 
(from our own Correspondent.) 


The General State of Trade. 


THE trade outlook, it must be admitted, is less satisfactory 
than could be desired. No doubt the settlement. of the railway 
dispute has removed out of the way one cause of serious apprehen- 
sion. Traders have not now to fear a general interruption of 
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traffic, such as might have been produced by a strike of railway 
workers. Complaints are, however, heard almost everywhere that 
fresh orders are not coming to hand in such quantity as will keep 
works going full time in the future. While contracts are becoming 
scarce, competition is increasing for the work available, with the 
result that prices are being cut to a greater extent than is at all 
warranted by the present costs of production. In several 
important industries workmen are pressing for advances of wages, 
when the time seems to have arrived in which they should be 
prepared to submit to reductions; and fears are naturally 
entertained that it may be difficult to arrange the conflicting ideas 
of employers and workmen in such a way as to avoid open rupture. 


The Warrant Market. 

The business in pig iron warrants has on most days been 
of small proportions, and very little iron has bean selling for im- 
mediate delivery. ‘I'ransactions have been generally for delivery 
in one month or in three months, and the prices ruling have been 
considerably below those quoted for cash. The market has been 
Sensitive on account of the fact that stocks are light, and compara- 
tively few warrants available. Dear money has reduced the means 
of speculative business, and hampered the action of buyers and_ 
sellers, not merely within the market, but among outside dealers 
and consumers. Business has been done in Cleveland warrants at 
50s. to 50s. 3d. for delivery in one month, and 493. 9d. to 50s. 6d. 
three months. Cumberland hematite is quoted 683. to 68s, 7}d., 
with very little business doing, and foundry iron is at 48s, 9d. to 
493. 6d. per ton. 


Seotch Makers’ Iron. 

The impression has been general on Change that makers 
of pig iron are well supplied with work, and no doubt some firms 
have been enjoying an excellent run of trade. At the same time 
the available orders for the future are undoubtedly being curtailed. 
‘fhe current business is, for the most part, in small lots for early 
requirements, and the prices of makers’ iron have been moving 
downwards, in sympathy with warrants; the reductions in the past 
week varying among the different brands from 6d. to 2s. 6d., and 
in one or two instances even as much as 3s. per ton. Monkiand, 
f.o.b. at Glasgow, No. 1, is quoted at 66s.; No. 3, 623.; Carnbroe, 
No, 1, 66s. 6d.; No. 3, 623.; Clyde, No. 1, 69s. 6d.; No. 3, 64s. 6d.; 
Gartsherrie, No. 1, 70s.; No. 3, 65s.; Calder, No. 1, 72s.; No. 3, 
66s.; Summerlee, No. 1, 74s. 6d.; No. 3, 66s.; Langloan, No. 1, 
78s.; No. 3, 74s.; Coltness, No. 1, 903.; No. 3, 703s; Glengarnock, 

rd No. 1, 73s.; No. 3, 67s.; Eglinton, at Ardrossan or 


Troon, No. 1, 65s.; No. 3, 62s.; Dalmelis n, at Ayr, No. 1, 


66s. 6d.; No. 3, 6ls. 6d.; Shotts, at Leith, No. 1, 71s. td.; No. 3, 
66s, 6d.; Carron, at Grangemouth, No. 1, 76s.; No. 3, 67s, per ton, 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 5515 tons, compared with 12,009 in the corre- 
sponding week of last year. There was despatched to Canada 
443 tons, South America 260, India 375, Australia 35, France 25, 
Italy 100, Germany 495, Holland 230, Belgium 12, Spain and 
Portugal 190, China and Japan 80, other countries 508, the coast- 
wise shipments being 2765 tons, compared with 4019 in the corre- 
sponding week of last year. The arrivals of Cleveland pig iron at 
Grangemouth were 9618 tons, compared with 4946 in the corre- 
sponaing week, showing an increase of 4672 tons. 


Finished Iron and Steel. 

‘The recent reductions in the prices of steel have had a 
somewbat embarrasing influence on the finished iron trade, in 
which concessions have in turn been anticipated. The makers of 
malleable iron have, so far, been well employed, and considering 
the high cost of production, the prices have certainly not been too 
remunerative. Competition has lately become very keen, and this 
has to be met if a portion of the business offering under such con- 
ultionsis to be secured. As regards the steel trade the reduction 
of 103, per ton on ship angles and plates noted last week has been 
followed by a similar reduction in boiler plates. It is understood 
that a fair amount of work has yet to be given out by merchants 
under existing contracts. The steel works are but indifferently 
employed, one or two being practically idle, while others are work- 
ing only a portion of the time. Owing to scarcity of work about 
10U0 men have been discharged at Parkhead, Glasgow, and already 
efforts are being made to attord relief to distressed families in that 
district, Sales of steel are reported to be taking place by mer- 
chants outside the Association considerably below the fixed 
quotations, 


Shipbuilding and Engineering. 

So far as can be ascertained there is comparatively little 
fresh business available in the shipbuilding trade, although there 
is a growing conviction that owners may ere long be led to make 
additions to their fleets if the cost of building vessels is reducea, 
it will be of interest to note that Messrs. Fleming and Ferguson, 
of Paisley, have received an order from the Government to construct 
three hopper barges for harbour works in Nigeria. ‘I'he contracts 
in marine engineering shops are being gradually finished, and the 
fresh orders coming forward are not sufficient to make up for 
the work turned out. 


The Coal Trade. 

There has been less activity in the shipping department of 
the coal trade. The past week’s shipments were tuily 34,000 tons 
behind those of the preceding week, and 10,570 tons less than in 
the corresponding week of last year. At present prices shippers 
have difficulty in placing orders for abroad. Prices at Glasgow 
Harbour are quoted :—For steam coal, 13s, 6d. to 14s.; ell, 14s. to 
ids. 6d.; and splint, 14s. 6d. to 15s, per ton. House coal has been 
selling rather more freely for home use, owing to colder weather, 
but manufacturing sorts are not quite so much in demand. 








WALES AND ADJOINING COUNTIES. 
(From our own Oorrespondent.) 
State of the Coal Trade. 

THE leading features of last week’s coal trade were large 
tonnages, and a fair maintenance of price, accompanied by 
regular output. This regularity of output continues, and may be 
expected to last, as colliers are working up for the holidays. ‘This 
week there is less animation on ’Change, and it will be seen that a 
c2rtain degree of weakness is apparent. 


Latest Quotations. 

Best large steam, 17s. 9d. to 18s. 3d.; seconds, 17s. to 
17s, 6d.; ordinary large steam, 16s, 6d. to 17s.; drys, best, 18s. 6d. 
to 193.; ordinary drys, 17s. 3d. to 17s. 6d. Best Monmouthshire 
black vein, 16s, Yd. to 17s.; Western Valleys, 16s. 3d. to 16s. 6d.; 
Eastern Valleys, 15s. to 16s,; best house coal, 19s, 6d. to 203. 6d.; 
seconds, 17s, 6d. to 18s.; No. 3 Rhondda, 19s. 6d. to 20s.; through, 
163. 9d. to 17s.; No. 3 smalls, 13s. to 13s. 6d.; No. 2, 14s. 6d. to 
15s,; through, lis, 6d. to 123.; No, 2 smalls, 9s. to 9s. 6d.; nuts, 
15s, to 15s, 3d.; seconds, 14s, to 14s. 3d.; peas, 13s, to 13s, 3d.; 
seconds, 12s. 6d. to 13s.; best small steams, lls, to lls. 3d.; 
seconds, 9s, 6d. to 10s, 6d.; other smalls, 8s, to 9s. 


Advance of Colliers’ Wages. 

At the Conciliation meeting on Saturday the request of 
the colliers for an advance of 2} per cent. wasgranted. Tnis now 
mnakes the rate at 60 per cent, above the maximum, according to 
the standard of 1879. The increase will take place on December Ist. 
Jt is stated that the maximum wage will continue for three months, 





and if current prices remain about the current level, owners may 
allow them a further three months, 


Anthracite. 

There is very little alteration in the condition of things. 
It will be noticed, however, that prices are well maintained, and 
for best samples of malting quotations are high. The inquiry is 
good, and best collieries are in full vigour, The latest statement 
made by the trade is that coasting rates are lowering—a not 
unusual circumstance when the stormy weather sets in. Last 
Swansea quotations are :—Best hand-picked malting, 293. to 30s.; 
seconds, 27s. 6d. to 28s. 6d.; Swansea Valley big vein, 25s. to 27s.; 
red vein, 19s. to 203.; machine-made cobbles, 27s, 6d. to 28s.; 
nuts, 28s. 6d. to 303.; peas, 14s. to 16s.; rubbly culm, 8s. 3d. 
to 8s, 94.; duff, is, to 5s. 3d. Other Swansea quotations are :— 
Best steam, 18s, 3d. to 18s. 9d.; seconds, 16s. 9d. to 17s. 6d.; 
ordinary large bunker, l4s. 6d. to 15s.; through, 12s, 3d. to 
12s, 6d.; smail, according to quality, 83. 6d. to 10s. Bituminous: 
No. 3 Rhondda, 20s. 3d. to 203. 6d.; small, 13s, 6d, to Ids, 
Patent fuel, 17s. 3d. to 17s. 9d. 


The Great Western Railway and Port Talbot. 


It is stated that the directors of the Great Western 
Railway Company have agreed to an expenditure of £10,000 in 
order to improve the general facilities at Port Talbot. These 
improvements have been carefully thought out, and will include 
an acquirement of land, good frontage ot area, and ample sidings 
by which passenger and goods trattic will be expedited. An early 
start is likely to be made. 


Pitwood. 

It will be seen that pitwood prices are well maintained, 
notwithstanding that a large import has taken place, cargoes com- 
ing from Spain, France, and Ireland, and a quantity of ‘* timber ” 
from Russia. The great volumeof business being done in the industry 
is shown by returns. Taking 1907, the quantity imported into the 
United Kingdom was 2} milion loads, and a large bulk of this 
came to Cardiff, Penarth, and Barry. Prices during the last three 
decades have fiuctuated from 16s. Y4sd. to 19s. 104. and 17s. 54d. 
Laking the local trade, a Cardiff autnority shows that in 1905 the 
price averaged 19s, ex ship, in 1906 203. 3d., and in 1907 21s,; and 
he estimates that a drop to the average prices prevailing in 
1901 are not unlikely. This would be something under 17s. ‘Che 
latest quotations in Cardiff are 24s. 6d. to 25s., at Newport 233. to 
24s,, aud as a sharp winter is not unlikely, the opinion of the 
Cardiff authority may be questioned, and a strong tone be expected 
for a time. 


Iron and Steel. 

In most centres the output of pig iron has been large. 
In the Swansea Valley it has been quite equal to the average of 
late months. Dowlais, Ebbw Vale, Blaenavon, and Cyfarthfa con- 
tinue busy, and in addition large quantities have come oversea. 
Workington is sending pig iron and billets freely. Nearly a thou- 
sand tons, and 920 tons scrap steel came to Swansea during the 
week. A noticeable feature, in part, perhaps, preparatory against 
the close season of shipment, is the arrivals of iron ore. blaen- 
avon one day received 3000 tons, Swansea received over 3000 
tons, and kbbw Vale, as usual, figured for large cargoes. 
In the steel department the Bessemer at Dowlais was in full 
animated vigour throughout nearly all the week, much to the 
satisfaction of the men. In rails returns were large, and quan- 
tities were despatched to the Indian State Railways, and steel 
sleepers for foreign shipment were turned out quite of a full 
average. The last quotations given out from the Metal Exchange, 
Swansea, were as foilows:—-Hematite: Pig iron, mixed numbers, 
68s. 74d.; Welsh hematite, 78s.; Middlesbrough, 503. 74d.; Scotch, 
6ls, 6d.; Siemens steel bars, £5 10s.; Bessemer, £5 7s. 6d. These 
figures only show a slight alteration. Latest iron ore prices New- 
port are :—Rubio, 163. 94. to 17s. 3d.; Almeria, 16s. 6d. to 163, 94. 
Cardiff prices are the same. Heavy rails are not in list of quota- 
tions, but are presumably the same, about £6 103. ‘There has been 
no falling off in the vigour of Dowlais extensions, which promise 
great results in course of time, The transformation scene is a 
striking one, and modern needs and changes are signally indicated. 
The old works in the time of Sir John Guest, which did such great 
things in the railway era before steel was brought into use, are all 
changed to suit the developments of steel. 


Tin-plate. 

There is some degree of slackness at Llanelly, where late 
failures among buyers have told seriously. It is thought that the 
projected steei combine will materially increase the output at the 
works. Swansea trade is satisfactory. The shipments were 
62,417 boxes and receipts from works 75,103 boxes ; present stocks, 
187,277 boxes. Bar make has been slacker of late, and the result 
is that several furnaces have been idle. Market is rather dull ; 
employment fairly regular, and Far East trade better. During 
the week 1000 tons steel billets came to Newport from Antwerp, 
560 tons steel billets from Workington, with 200 tons steel 
scrap and 1]00 tons steel billets from Dunkirk. The market 
statement this week made at the Metal Exchange, Swansea, is to 
the effect that the activity in the trade is sustained, but that some- 
what lower prices are being accepted for delivery next year in the 
anticipation of lower costs of production. Prices of raw material 
have drooped. Block tin is now £142; lead, £18 123, 6d, Other 
quotations on the Swansea market are :—Spelter, £21 10s.; silver, 
26id. per oz.; copper, £60 5s, ‘l'in-plate prices are as follows :— 
Ordinary sheets, B and Si , 133. 74d.; ternes, 25s. 6d. ; 
C.A. roofing sheets, £10 to £10 5s.; big sheets for galvanising, 
£10 to £10 5s.; finished black plates, £10 102. to £10 15s.; galvan- 
ished sheets, 24g., £13 23. 6d, 


A Large Mooring Chain. 

A fine 54in. diameter mooring chainfor the new battleships 
of the Dreadnought type has been made at Brown, Lennox 
and Co.’s works at Pontypridd. Each link weighs 314 lb.; 
the ring which connects the chain with the bridle is 8gin. in dia- 
meter, and weighs 17361b., and the shackle 2000 Ib, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


Iron Trade in Rheinland-Westphalia. 

Accounts received during the week show the tone in the 
iron and allied industries to have become less satisfactory in most 
branches. Only the railway and construction shops are well sup- 
lied with orders ; but ironmasters generally are justified in taking 
rather a pessimistic view of the prospects for the next quarter. 
Consumers, as a rule, do not care to buy where they can put off 
the placing of orders, and the reductions in price reported for 
several articles have led buyers to expect still cheaper rates in a 
month or so. Little, therefore, is being purchased, and dulness 
prevails in most trades. At several of the larger construction 
shops fresh work is reported to come in freely, and the complaints 
of uncommonly long terms of delivery continue in these depart- 
ments, where prices, too, have been well maintained. Sectional 
iron and bars remain depressed. 


The Silesian Iron Market. 

There is room for improvements, both in the position and 
prospects in the iron and steel trades. Makers and manufac- 
turers report but very few orders beingplaced by consumers, and 
dealers likewise do not care to purchase freely, because they expect 
farther reductions in price. 





The Coal Trade in Germany. 
Demand is very brisk, having increased in some parts ; 
prices are stiffly maintained, both for engine and house fuel, 
because supplies are not equal to consumption, 


German Foreign Trade, 

During the first nine months of this year the value of the 
imports was 6565 million marks, while the value of exports 
amounted to 513-49 million marks; no less than 154-4 million 
marks fall to the import in noble metals, while exports in the same 
were worth only 64°7 million marks, 


Austria-Hungary. 

Activity remains regular in the principal trades, thouyh 
buyers are reluctant to place contracts ahead ; but work previous! y 
secured will enable the shops, in a good many instances, to kee) 
up a lively employment for some time tocome. In Hungary iron- 
masters are considerably hampered by the scarcity of workmen, 
and also by ascarcity in raw material, and they have to ask very 
long terms of delivery in consequence ; five to seven months are 
often asked for bars, and ten to eighveen weeks for plates ani 
sheets, while merchant castings can only be accepted for delivery 
next summer. Of the coal market in Austria-Hungary no materia 
change can be reported. Wagons are so scarce that even the 
reduced output can only be partially delivered, and large lots have 
to be put on store, 


French Iron Industry. 

A somewhat depressed tone has prevailed during the pas 
week, caused by the ru:nour that the plate mills, rather than work 
ata loss, would stop operations altogether. Few forward sales 
«re effected, and the absence of an enterprising spirit is very 
marked. Of the French coal trade good accounts can be given ; 
a most favourable business is being done in tha Nord and Pas de 
Calais districts, 


Weakening Trade in Belgium. 

Quotations have further decreased, and the rolling mills 
have granted, though very reluctantly, further concessions in price. 
The export quotations for bars vary between 132-50f. and 135f. p.t., 
f.o.b, Antwerp; for merchant steel, 135f. to 137-50f. p.t., are 
realised, which shows a decrease in the basis prices of 2-50f. p.t. 
Inland quotations are comparatively firm at 165f. p.t. for merchant 
iron, and 170f. p.t. for steel. ‘The business in girders is unchanged, 
and £5 193, is quoted for export, inland sales realising 167 -50f, p.t. 
Common plates in iron and steel are sold at the basis price of 160f. 
to 162-50f. p.t. for export, and 182-50f. p.t. for home consumption. 
In merchant steel plates and sheets, German competition is very 
keen, and increasing from week to week. A healthy tone 
characterises the rail trade, and orders are coming in pretty freely. 
Pricesremain stationary on the Belgiancoal market. For all descrip- 
tions of house fuel an excellent demand comesin; anthracite is 
scarce, and prices have improved. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mk, R, BoRLASE MATTHEWS asks us to state that in addition to 
his Swansea office he has now opened an office at 1, Victoria- 
street, Westminster, London, 8.W. 

RHopes Morors, Limited, of Riverside Works, Doncaster, 
inform us that Mr. Brinley Rees, of Albert Chambers, High- 
street, Cardiff, has been appointed as its district representative for 
South Wales. © 

WE are informed by Mr. E, J. Silcock, M. Inst. C.E., F.S.1., of 
Leeds, that he has taken offices at Sanctuary House, Tothill-street, 
Westminster, for the convenience of his clients in London and the 
South of England. 








New ResERVOIR IN ScorcaNp,—-The new reservoir and water- 
works for serving the Kilbirnie and Glengarnock special water supply 
district, Ayrshire, N.B., were formally opened on the 9th inst. 
The reservoir is situated on the Jands of Pian, Kilbirnie, and is at 
an elevation of 800ft. above the sea, Its greatest depth is 45ft., 
the area of the water surface 10 acres, and it has a holding capacity 
of 56,000,000 gallons. The contract amount for the works was 
£14,572. With the old reservoir the supply wiil be a storage of 
66,000,000 gallons, and the output from filters may be 1,700,000 
gallons per twenty-four hours, This supply, it is estimated, will 
be amply sufficient for the growing district tur many years tocome. 
The engineers were W. R. Copeland and Son, and che contractor, 
Mr. James Millar, Kirkintilloch. 


THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
ASSOCIATION.--A general meeting was held at the Institution, 
Storey’s-gate, Westminster, $.W., on Monday, November 11th, 
1907, at 8 p.m., with Mr. Edgar Worthington in the chair, 
A paper entitled ** Railway Signalling ” was presented and read by 
Mr. Herbert E. Morgan, Graduate, of London. Mr. Percival 
Petrie opened the discussion, in which the following graduates 
took part :—Messrs. W. G. Smith, Sanders, Parsons, Shaw, 
Dancan, MacKinnon, Cartwright, and Akroyd ; Messrs. Griffiths 
and Moon, Associate Members ; Mr. Boot, Messrs. Sykes Inter- 
locking Signal Company; the Chairman also spoke in the 
discussion. The attendance was about sixty. Messrs. W. R. 
Sykes and Co. kindly exhibited several working models of various 
mechanical and electrical signal apparatus, which were much 
appreciated, The meeting concluded at 10,30 p.m. 


MARINE ENGINE Economy.—In the October number of the 
Artificer Engineers’ and Engine-room Artitcers’ Review, a publica- 
tion intended to impart up-to-date information to those serving in 
the Royal Navy, the actual works done by measured weights of 
steam in reciprocators and turbines are compared. These tables 
compare the Dreadnought’s performances, as published in THE 
ENGINEER, with the figures published by the Boiler Committee. 
They are instructive in that at powers which may be called war- 
service powers the Dreadnought is more economical than the 
average of the reciprocators ; also that the quadruple-expansion 
engines of the Saxonia, with initial steam pressure of 199lb., 
showed slightly less economy than the triple-expansion engines of 
the Minerva with initial steam pressure of 144 lb., both at about 
the same piston speed. In comparing the volumes swept by 
the pistons, per indicated horse-power per minute, it is apparent 
that the large low-pressure cylinders used by the Boiler Committee 
in the Medea and Medusa were distinctly steam-wasting. 


ContTRrAcTs,—The West Ham Corporation Electricity Depart- 
ment has just secured a contract with the Wholesale Co-operative 
Society to supply their flour mills and their new soap factory at 
Silvertown with electrical power for all purposes, ‘ The contract is 
based on an annual consumption of 5} million units.—Lancaster 
and Tonge, Limited, of Pendleton, Manchester, supplied the Lan- 
caster steam traps for draining the steam ranges, &c., in the 
Cunard steamships Lusitania and Mauretania.—The Mirrlees Wat- 
son Company, Limited, of Glasgow, has recently received orders 
for condensing plants of different types from the City of Glasgow 
Tramways Department, the Gloucester Railway Carriage and 
Wagon Company, Limited, Bolckow, Vaughan and Co., Martin 
Brothers, of Valparaiso, the Chinameca Sugar Estate, and Fraser 
and Chalmers, Limited.—The Kennicott Water Softener Company, 
of 18 and 19, Great St. Helen’s, E.C., has just obtained many con- 
tracts for its softeners of both types. Among the more important 
orders we notice one for Steel, Peech and Tozer, Limited, to treat 
30,000 gallons of water an hour; one for the Brodsworth Main 
Colliery Company, Limited, to treat 15,000 gallons an hour; and 
one for the Naval Colliery Company, Limited, of Penygraig, 
Glam., for treating 4500 galions an hour, 
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BRITISH PATENT SPECIFICATIONS, 
Selected and Abridged by JAMES D. ROOTS, M.I. Mech. Z. 








When an t tion is ted from abroad the name and address oj 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings. Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the t of the 
specification. : : as 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 
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STEAM ENGINES AND BOILERS. 


96,888, November 27th, 1907.—IMPROVEMENTS IN MEANS OR 
APPARATUS FOR FEEDING FUEL TO THE FURNACES OF BOILERS, 
George D. Crosthwaite, Beech Cottage, Halton, near Leeds, 
Yorkshire. 

This invention has reference to improved means for feeding fuel 
to the furnaces of tubular or Lancashire boilers. The object is to 
provide apparatus for sprinkling the fuel all over the fire-bars in 
regulated quantities thicker at the back of the fnrnace grate than 
at its front. There are ]2 figures. a is the front of the boiler, ) 
the flue, ¢ the outside fittings, which are adapted to receive the 
mechanism for supplying the fuel to the interior of the furnace : 
the fire-bars, ¢ the feet of same, / longitudinal trough-shaped 
hars arranged within the flue ) for retaining the feet ¢ in position, 

4 the hopper into which the fuel is first placed, and / the radial 

shovel. On the outside of, and in front of the furnace fittings ¢, 

and carried in bearings ¢ formed in bracket 7}, is a main shaft /, 
upon which are mounted tappet wheels / to form cams for operat- 
ing the heel or lever / of radial shovels 4. The heel / is mounted 
upon shaft 10, from which the radial shovel hangs pendently. The 
shaft / is shown broken off as only one flue +, one hopper g, and 
one radial shovel / is illustrated. A tappet wheel / and lever / is 
provided for each radial shovel employed. Each tappet wheel & 
has a number of armsor spokes having enlarged ends » to form 
cams which act upon the lever / of the radial shovel. The arms of 
the tappet wheel, which vary in Jength, are arranged around the 
boss of the wheel at varying distances apart, so as to act upon the 
heel or lever / at irregular intervals. The shaft j has a rotary 
motion imparted to it from a worm x, ona spindle o in the bearings 
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fixed to the bracket <1, The worm gears with a worm wheel 4 
fixed upon the shaft j. On the outer end of the spindle o is fixed 
a bevel wheel +, which meshes with a bevel pinion s upon a stud ¢. 
The boss of the pinion s is prolonged outwards, and on it is fixed 
the cone pulley. The lower portion of the hopper g is fixed upon 
a vertical chute x enlarged at its lower end ¥, in which the radial 
shovel i works. Above the main shaft j and carried in bearings =, 
/, formed in the sides of the chute x, are mounted on two short 
spindles or shafts 2, 3, which are geared together by spur gearing 
4. A rotary motion is given the shaft 2 by means of a belt 5 upon 
a pair of cone pulleys 6, 7, so as to produce a variation in the speed 
at which the upper shaft 2 and the intermediate shaft 3 may be 
driven, On the intermediate shaft 3 is mounted a drum 8 provided 
with a number of recesses 9. As the pocketed drum revolves, a 
portion of the fuel passes from the hopper g through the vertical 
chute, and is made to enter a recess 9, and to be carried therein 
until it isin a position to drop into the lower and enlarged portion 
y in front of the radial shovel / upona shaft 10 in bearings 11 at a 
distance below the upper portion x of the vertical chute, and in 
such a position that the heel or lever / of the shovel may project 
through the front portion of the chute so that it may be acted 
upon by the cam ends m of the tappet wheel & on the main shaft 
/. Within the smaller portion x and at the rear of the pocketed 
drum 8 is mounted on a shaft 12 so as to hang pendently in suit- 
able bearings a back plate 13. The back plate 13 is enabled to 
recede whenever a piece of coal or fuel is too large for the recess 9, 
The fuel is fed continuously to the discharge plate of the furnace, 
and to the bottom of the vertical chute. The fuel is allowed to 
accumulate there in front of the radial xhovel / for irregular 
periods of time. Provision is made by the timing of the cam ends 
m of the tappet wheel, and by their unequal distances apart, that 
the longest end m is in contact with the lever / when the strongest 
throw of the radial shovel h is required for dealing with the 
heaviest charge of fuel, and the shortest end m is in contact with 
the lever when the weakest throw of the shovel is required for 
dealing with the lightest charge of fuel.—October 23rd, 1907. 


INTERNAL COMBUSTION ENGINES. 


2,539. November 13th, 1906.—IMPROVEMENTS IN GAS MoToR 
ENGINES, John H. Hamilton, Sandiacre, Derby. 
, This invention relates to improvements in gas engines. The 
anes of the exhaust and admission valves are to be in a vertical 
plane in which the axis of the cylinder lies, the exhaust being 
»zlow and the admission valve above this axis. The ignition is 
eae on the axis of the cylinder. The cam shaft for operating 
the valves is to be placed behind the cylinders in a horizontal posi- 
lion, its axis intersecting and being at right angles to the axis of 
rege cylinder. In a scavenger engine of this type it is permissible 
‘o give the same motion to the admission valve as to the exhaust, 
He these valves may remain open for the same length of time, 
uS tho admission valyo moyements are about 180 deg. of the 


crank motion, or about 90 deg. of the cam shaft motion behind 
the exhaust valve movements, The drawing shows a vertical sec- 
tion on the axis of one of the cylinders, the cam shaft A carrying 
a cam C, which operates the exhaust valve E and the admission 
valve D. The axes of these valves are in the same vertical plane 
as the axis of the cylinder, and are radii of the partly spherical 
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combustion chamber X. The rollers RE and R D operating the 
exhaust and admission valve are so placed that the exhaust leads 
by an angle of nearly #0 deg., which corresponds to about 180 deg. 
on the crank shaft. Air enters by the port B, both for scavenging 
and for the formation of the explosive charge and gas enters at G. 
The piston P is shown at the back end of its stroke.— October 23rd, 
1907. 


24,384. November Ist, 1906.—IMPROVEMENTS IN INTERNAL Com- 
BUSTION ENGINES, Thomas Griffiths, Maes-Gwyn, Cymmer, 
Porth, Pontypridd, Glamorganshire. 

This invention relates to internal combustion or explosion 
engines of the two-stroke cycle type, having two pistons, one 
working within the other, and has for its object to provide an 
improved construction for such engines. There are two figures. 

Fig. 1 represents a vertical section. The piston 1 reciprocates in 

the explosion chamber 4, and is connected to the crank 2 of the 

driving shaft 10 by the connecting-rod 3. The exp!osion chamber 4 

is separated from the charging chamber 6 above it by a partition 7. 

The two chambers 4 and 6 are formed in a cylindrical body 5 

termed the distributor. The distributor 5 has reciprocating 
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motion imparted by the operation of a cam 24 keyed on the crank 
shaft 10, and acting through link motion 25. The distributor 5 
has one outward and one inward stroke to every revolution of the 
crank 2, The fit between the distributor 5 and the cylinder 8 is 
made gas-tight by split rings 9. The cylinder 8 has a water jacket 
8a, with inlet 8) and outlet 8c. Leading through the walls of the 
distributor 5 into the charging chamber 6 are ports 23 radially 
arranged. A like number of ports 22, similarly arranged, lead 
through the distributor 5 into the explosion chamber 4. Each of 
the ports 23 is arranged to be vertically over a port of the series 22. 
The cylinder 8 has four sets of ports, The ports 11 are for 
exhaust. They correspond in area and number with the 
ports 22, and are arranged so that when the distributor 5 is in its 
lowest position each of the ports 11 is opposite a port 22, and they 
extend inwardly to the interior of the cy:inder 8 and outwardly to 
an annular passage 16 formed round the exterior of the cylinder 8. 
The passage 16 hag an outlet which leads to a silencer, or to the 
external atmosphere. The port 12 is the ignition port. The 
ignition port 12 opens to the interior of the cylinder 8 and out- 
wardly toa chamber 17 formed in the body of the cylinder and 
fitted with a sparking plug 19. The ignition port 12 is arranged 
in such a position that one of the ports 22 in the distributor 5 may 
be brought exactly opposite to it when the distributor 5 passes 
into the ignition position. The ports 13 of the third series are 
by-pass ports. They are radially arranged recesses extending 
from the interior of the cylinder 8 to a suitable depth. The 
ports 13 correspond in number with the ports 22 of the charging 
chamber 4, and are ranged round theinner surface of the cylinder 8 
in such a manner as to bring each port 13 opposite to a port 22 


Fig.l. 


fourth series are inlet ports for supplying the explosive charges to 
the charging chamber 6. The ports 14 pass through the walls of 
the cylinder 8 and open outwardly to an annular space 18 formed 
round the exterior of the cylinder 8, and communicating with the 
source of supply of the explosive agent which is led into the 
space 18 through the inlet 26. ‘Ihe cover 15 of the cylinder 8 
projects inwards into the cylinder, and is a close fit in the recipro- 
cating chamber 6, except for about half its length towards the 
inner end, where its diameter is reduced to afford a passage for 
the explosive agent from ports 14 to the charging chamber6. A 
guide 27 is provided to prevent the distribntor 5 from rotating in 
its reciprocating motion. - October 23rd, 1997. 


TURBINES. 


27,171. November 29th. 1906.—IMPROVEMENTS IN TURBINES, 
Harry Jansson, 2, Wiesbadenerstrasse, Friedenau, near Berlin, 
Clermany. 

This invention relates to an improved method of driving multiple 
stage steam, gas or compressed air turbines of the. Parsons 
reaction or any known action or mixed types, as, for instance, the 
Curtis, Zoelly, and so on ; and its object is to provide simple and 
effective means by which the power and speed of the turbine may 
be varied as desired, maintaining as far as possible the best 
economy of consumption of the working fluid. This object is 
attained by dividing the whole number of stages of any multiple 
stage turbine into several independent groups, each of which is 
provided with inlet and outlet openings for the working fluid. 
There are two figures. Fig. 1 is an elevation of a full fiow turbine 
divided into three groups of stages. The live steam ordinarily 
enters the turbine at its smallest diameter by the tube Z and 
escapes by the tube A, expanding throughout the full number cf 
pressure stages corresponding to equal numbers of both fixed and 
moveable rows of blades, which are disposed on increasing diameters 
of the turbine drum. In this invention, however, the admission 
pressure of the steam diminishes in a certain degree with the 
decrease of the power desired, steam of lower pressure, than used 
for full load, expanding through an appropriate smaller number of 
rows of blades in any part of the turbine, the whole number of 
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pressure stages of which is divided into several independent 
groups J., II., IIL., provided with inlet and outlet openings Z, Z', 
72, and A, Al, A? respectively. Thus the greatest power output 
of the turbine will be attained by admitting live steam of full 
working pressure at Z, and expanding it, for instance, along the 
line BB up to the exhaust opening A of the turbine case through- 
out the full number of stages. Smaller powers are delivered by 
the turbine by admission of steam of accordingly lower pressure at 
Z. Exhausting at A! or at A2, at Z! exhausting at A or A? and at 
Z2 exhausting at A. Obviously the pressure of steam which is 
admitted at Z, Z!, and Z?, in order to furnish the lower powers of 
the turbine, may be made just equal to those at the points P!, P, 
P*, and P+ in Fig. 3. As the vane sections, the rows, and the 
angles of the blades are then just corresponding to the steam flow- 
ing through them, and expanding up to the larger en: of the tur- 
bine, no greater losses of heat or energy will have to be taken into 
account when running the turbine under, say, one-half, or even 
one-quarter, of full load, than are encountered at full power of the 
turbine. Any economical way of power variation is so attained. 
On varying the steam pressures with the load in the above 
explained manner, no change of speed of the turbines will take 
place throughout the full range of variations, and the pressure 
drop of the steam between two pressure stages will remain always 
constant. This way of power regulation is, therefore, very well 
adapted to certain turbine-driven electrical machinery.— October 
23rd, 1907. 


WIRELESS TELEGRAPAY. 


22,107. October 6th, 1906-—IMPROVEMENTS IN Space TELF- 
GRAPHY, Sewell Cabot, 31, State-street, Boston, Massachusetts, 
U.S.A. 

This invention relates more particularly to a complete system 

for transmitting and receiving the waves. The object of the in- 

vention is to provide a system, whereby the well-known operation 
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Fig.l. 


of ‘‘ breaking ” such as used to-day in wire telegraph traffic, and 
especially in duplex and quadruplex systems, may be applied to 
the handling of wireless telegraph messages. There are nine 
figures. Fig. 1 is a diagram representing an organisation of appa- 
ratus and circuits. C C! CU, C! are condensers. L is an 
inductance coil. M is a transformer whose primary and secondary 
windings I, and J, are preferably so spaced relatively as to pro- 
duce a transformer of large magnetic leakage. M1? is a transformer 








and the port 23 vertically above it in the distributor 5 when the 
latter is in its extreme inward position. The ports 14 of the 





adapted to raise ths potential impressed upon its primary winding 
I', toa very high potential ia its secondary winding. M" is a 
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transformer whose primary and second windings I"), and I}, are 

so related as to produce a transformer of large magnetic leakage. 

The separation of the coils is shown as a transverse separation, 

although in practice the separation is axial. S ss! are spark gaps. 

V is a vertical aérial consisting of one or any number of condue- 

tors. E E! are earth connections. F F are fuses. P is an oscilla- 

tion responder illustrated as an electrolytic cell, the anode of 
which is a Wollaston electrode. T is a telephone or other suitable 
signal indicating device. R is a resistance furming with the 
battery B and acjustable contact £1"! a potentiometer. In wireless 
or space telegraphy, as in telegraphy by connecting wires, it is 
often desirable for the receiving operator to interrupt the trans- 
mitting operator ; that is to say, if the receiving operator should 
fail to understand a portion of the message, it is desirable that he 
should be able immediately to notify the transmitting operator of 
the fact, so that the latter may repeat that portion of the 
message which the former has failed to understand, instead 
of having to wait until the transmitting operator has finished 
sending the message, and then notify him that a portion of the mes. 
sage has not been understood. In wire telegraphy, especially as 
developed in the practical operation of the duplex and quadruplex 
systems, this is accomplished very simply in a manner well known, 
but in wireless telegraphy the peculiar difficulties involved in 
arranging the circuit connections in transmitting and receiving 
systems, as well as the differences between the said circuit connec- 
tions, and also the extreme sensitiveness of the oscillation re- 
sponder, render the operation of ‘‘ breaking” more difficult. The 
object is effected by means of a sending key provided with 
auxiliary mechanism, whereby the key or sending device performs 
a series ot functions in definite order. Upon the depression of the 
key K for the purpose of sending a signal, the first operations 
effected are the separation of the two contacts, which in the 
normal position of the key are closed at K", and the opening of 
the cirenit #U, 1),, P, W, T, 4, rendering the receiver P inope- 
rative and the closure of the contact 4. These two operations 
may be simultaneous or successive, all that is necessary being that 
they occur prior to the close of the contact t and the consequent 
energisation of. the transmitting circuit. The closure of circuit 

* B' & at the point ¢ energises the relay 7, and causes the armature 

t, normally held together against its back stop }, to close the con- 

tact /""|, thereby connecting the transmitting system to earth at 

E, ani automatically short-circuiting the receiving system. The 

transmitting system now being connected directly to the earth, 

the receiving system being circuited, and the circuit of the receiver 
being opened, the system is in condition for transmitting, and the 
further depression of the key K effects such transmission by the 
closure of the circuit containing the source of energy A, the 
primary of the high-potential transformer M! and the contact /), 
thereby energising the transmitting system. By such closure of 
the contact {| the alternating-current developed in the primary 

I}, is transformed into a high- potential current in the 

secondary I),, and such current charges the condenser C to 

a corresponding high potential. The discharge of the con- 

denser across the gap S develops high-potential, high-frequency 

electrical oscillations in the sonorous circuit CSf. When the 
operator has depressed the key to its full extent fora sufficient 
length of time to produce the desired signal element, the key is 
allowed to retain its normal position and the following cycle of 
operations is effected :—First, the contact £1! is opened, thereby 
de energising the transformer M!; and secondly, the contact ¢ is 
opened an appreciable interval of time after the opening of the 
contact 41, and accordingly the armature ¢ of the relay +, which 
may be a sluggish relay, is retracted against its back stop an 
appreciable interval of time after the opening of the contact /', 
thereby ungrounding the transmitting system and automatically 
opening at the point 4 the short circuit around the receiving 
system. The object of making the relay r sluggish in its action, as 
well as providing for the time interval between the opening of the 
contacts /1 and /, is to permit the complete subsidence of electrical 
movement in the transmitting system before breaking its connec- 
tion to earth. Simultaneously with the de-energisation of the 
relay v, the closure of the contact £!! is effected, thereby rendering 

the receiver operative.—October 23rd, 1907. 

837. January 12th, 1907.—IMPROVEMENTS IN RECEIVERS FOR 
WIRELESS TELEGRAPHY, Guglielmo Marconi, LL.D., D.Sc., 
and Marconi’s Wireless Telegraph Company, Limited, 18, 
Finch-lane, London. 

This invention relates to a method of employing Fleming’s glow 
lamp detector or oscillation valve in wireless telegraphy. The 
valve is placed in circuit with the secondary of the step-up trans- 
former or jigger of the aérial, and with the secondary of a step- 
down induction coil—such as an ordinary coil which would give, 
say, a 10in. spark—the primary of the induction coil being con- 
nected to a telephone or relay. A condenser should be placed in 
the connection between the valve and the induction coil, anda 
second condenser in a shunt across the ends of the secondary of 
the jigger. The values of the inductance and capacity of the 
transformer or jigger, and the values of the capacities of the con- 
densers associated with it, should be such as to bring the jigger 
into resonance with the period of the transmitted oscillations. 
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The drawing is a diagram. a is a glass bulb, and / is a carbon 
filament like the carbon filament of an incandescent lamp, suitable 
for taking a current of 6 to 8 volts and 2 to 4 amperes. cis a 
cylinder for aluminium, open at the top and bottom, which sur- 
rounds but does not touch the filament. The cylinder cis suspended 
and steadied by platinum wires d, and the ends of the filament } 
are connected to platinum wires connected to the leads e and /. 
The platinum wires are sealed through the glass in the ordinary 
manner, / is a battery by which the filament )isheated. One of 
the wires d is connected to the secondary j of the jigger, the 
primary & of which is connected to the ordinary aérial / and to 
earth. The other end of the secondary j is connected by a wire 
m to one end of the secondary of an induction coil x—which should 
give a 10in. spark—the other end of its secondary being connected 
by a wire o through a condenser p to the lead «. The ends of the 
primary coil » are connected to a circuit 7 containing a detector s 
of any ordinary type, such as a telephone or relay operating a 
printing instrument. ¢ is a condenser in a shunt acro:s the 
secondary j of the jigger.—October 23rd, 1907, 





PUMPS. 


25,078. November 7th, 1906.—IMPROVEMENTS IN LirT Pumps, 
James Ashworth, Station View, Dalton-in-Furness, Lancaster. 
This invention consists in improvements in lift pumps. The 
drawing is an slevation, partly in section. The pump comprises 
two suction pipes l and 2, the lower ends of which dip into the 
water to be raised, ard two ascension pipes >} and 4 communicat- 
ing with a single delivery pipe. Vertical reciprocating: motion is 
given to the two ascension pipes, the reciprocating motion being 
effected by any convenient means so as to cause one to ascend 
while the other is descending. Each of the columns 3 and 4 is in 
connection with a stationary part—5 and 6 respectively—of U, or 
half-cireular, shape. The lower ends of the columns 3 and 4 are 
arranged respectively to slide telescopically in the horns or vertical 
branches 7 and 8 of the stationary U-shaped parts—5 and 6—the 
lower end of the column 3 being arranged to slide telescopically 
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in the branch, whilst the lower end of the column 4 is arranged to 

slide telescopically on the branch 8 of the part 6, packing 9 being 

provided between the sliding parts of each column and branch— 

7 and 8—to prevent leakage of water. The branches 10 and 11 of 

the U-shaped stationary parts 5 and 6 of the columns 3 and 4 

communicate respectively with the suction pipes 1 and 2 which dip 

into the water to be raised, each being provided with a non-return, 
or c’ack, valve 12 and 13 respectively, to prevent the water sucked 

from the mine or well from returning. Each column carries a 

ram, or plunger, fitted to slide through stuffing-boxes—-14 and 15 

—in the upper ends of each of the branches, and are so arranged 

that when the column 4 is being raised the ram 15 draws water 

from the mine into the part 10, whilst, at the same time, the ram, 

or plunger, carried by column 3, will descend in the branch 1], 

the plunger 14 will foree water—which had been previously 

raised through the clack valve 13 into the part 6—through the 
clack valve 17 into the column 4, and discharge through the upper 
end through the discharge opening. When the column 4 is rising 
water will be drawn from the mine by the plunger 15 into the 
part 10, and water will be forced by the next descent of the 
plunger 15 through the non-return or clack valve 16, into the 
volumn 3 as it is rising, and discharge through the outlet, in the 
upper end thereof a quantity of water, equal to that last drawn 
into the part 5 by the rising of the ram or plunger 15.— October 

23rd, 1907. 

26,609. November 23rd, 1906.—IMPROVEMENTS IN AND RELATING 
TO CENTRIFUGAL Pumps, Edmund 8S. G. Rees, of Thomas 
Parker, Limited, electrical engineers, Wolverhampton. 

This invention relates to rotary pumps, and consists essentially 
in providing such pumps with what may be called a starting ci- 
cuit, which includes at some suitable point a suction nozzle or 
nozzles, By connecting the constricted part of the nozzle with the 
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interior of the impeller casing and with the suction pipe a vacuum 
may be created within the suction pipe and casing, whereby the 
pump may be rendered self-priming, and the impeller may be 
enabled to run, when the pump is in operation, in a partial vacuum 
or in air, if leakage of water within the casing can be annulled. 
There are eight figures. Fig. 1 shows a pump impeller in longi- 
tudinal section, in which the peripheral outlet or nozzles a are con- 
nected at or about their maximum constriction with the interior > 
of the impeller casing through the ductsc. When the pump im- 
peller outlet is in the form of a continuous slit the ducts ¢ may also 
take this form. The vacuum produced at the nozzles or outlet of 
the impeller causes the extraction of the air from the space / or 
other space connected therewith, the air being entrained by and 
expelled with the stream of water which prodrees the vacuum, 


With this arrangement the whole volume of water delivered by 
the pump is utilised for maintaining the vacuum in the pump 
casing. Fig. 4 shows diagrammaticaliy the arrangement of starti),- 
circuit. The pump A is provided with an impeller having vacui, 
producing nozzles such as shown in Fig. 1. The pipe B connects 
to the tlaid storage tank C, which is included in the delivery pipe 
of the pump, and with the eye of the impeller or inlet pipe of the 
pump. The suction pipe D leading to the eye of the impeller js 
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provided with a clack valve EK, and is placed in communication at 
a point beyond the valve with the interior of the casing, and 
therefore, with the vacuum producing nozzle or nozzles by a pipe 
F. To cut out the starting circuit altogether or to reduce the flow 
of liquid around the circuit when the suction pipe has once been 
filled with water the pipe B is fitted witha valveG, Starting with 
the tank C, which is made of sufficient capacity for the purpose, 
full of liquid and the clack valve E closed, the circulation of the 
liquid in the starting circuit will create a vacuum in the pump 
casing and in the suction pipe in the manner already explained, 
raising the water in the suction pipe and priming the pump. 
October 23rd, 1907. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


867,656. TURBINE, M. Haeberlein, New York, Po ee assignor to the 
Pelton Water Wheel Company, San Francisco, Cal., a Corpora 

tion of California.—Filed February 27th, 1907. 
There are two claims. The second is as follows :—In a turbine, 
the combination with the runner and its shaft, of a casing sur- 
rounding the runner crown and the runner shaft, and forming 








annular spaces between the runner and casing at both sides of the 
runner, the runner bottom being provided with inclined outlet 
channels, and the vanes of the runner with transverse channels 
near their outer ends for equalising the pressure in the annular 
spaces between the runner crown and casing at opposite sides of 
the runner. 

867,782. REVOLVING-PISTON EXPLOSIVE ENGINE, A. 

Brooklyn, N.Y.- Filed March 9th, 1907. 

There are six somewhat long claims. The first gives a good 
idea of the invention:—In an explosive engine, the combination 
with an engine shaft, of a cylindrical revolving piston, a casing 
enclosing the said piston, a pump cylinder projecting radially from 
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the said casing, a piston-rod passing axially through the pump 
cylinder to the outside in one direction and into the said casing in 
the other direction, a pump piston secured to the said rod, a 
crosshead secured to the end of the said rod and movable by the 
rod into the said casing, and external devices operated by the 
engine shaft and arranged to act upon the said piston-rod, whereby 
the said crosshead is moved in correspondence with the said 
revolving piston, substantially as described. 








In a recent article by H. F. Schmidt and W. C. Way, 
the construction of the entropy diagram is explained by means of 
two figures, in order to show the origin and meaning of the various 
lines on a large chart which consists of a large number of similar 
diagrams superposed, so that the relation between absolute pres- 
sure, total heat, specific volume, and entropy may be found for a 
great variety of conditions. The definition of entropy which is 
given is that it means ‘‘ transformation,” referring to the heat per 
degree which is transferred to another body or transformed to 
another form, and it is writ'en: Entropy = @ = (Heat transferre’! 
or transformed)/(Absolute temperature at which transfer or trans- 
formation occurs). The lines of constant pressure in the super- 
heated portion of the chart were calculated by a formula empioy- 
ing the value 0-48 for the specific heat of superheated steam, but 
recent research shows that this assumption is not correct. 
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THE APPLICATION OF HIGHLY SUPERHEATED | 
STEAM TO LOCOMOTIVES. 
By [oBERT GaRBE, Privy Councillor, Prussian State Railways, 
No.» Vi" 
DESIGNS OF LOCOMOTIVE SUPERHEATERS (continued). 
\)) Boiler tube superheaters —In this class, for part of 
their length, the ordinary tubes of the boiler are utilised 


for superheating steam. 
(6) The Pielock superheater._-The principal feature 











Fig. 8-PIELOCK SUPERHEATER 


passage several times round the heating tubes. The | to 140 deg. Fah, so that a useful superheat of the 
fundamental principle that the entering steam should | steam at admission to the cylinders cannot be realised. 
be divided into a number of thin streams—is not ful- | There is, however, one advantage in the system, 
filled, and the heavy flow of damp steam for the dome | namely, that the lost superheat in the steam is reabsorved 
being lead through in a single stream, sufficiently close | by the water, and, therefore, is not lost to the boiler as it 
contact between the steam and the heating surface of the | would be if the drop in temperature was due to radiation. 
tubes cannot be realised. | Asa result of the author’s long experience with super- 
In principle, moreover, the use of the ordinary boiler | heated steam, he feels it necessary at this point to state 
tubes for superheating is fundamentally wrong, having | decidedly that any superheater depending upon thin 
regard to their function as stays between the tube plates, | tubes, and without automatic means of shutting off the 
which inust be seriously impaired by irregular heating, | heating gases when the steam supply is stopped, is essen- 
with the result of setting up improper longitudinal | tially dangerous in work. As far as his information goes, 
stresses in the boiler barrel. As these tubes arethin, the | collapse of the tubes from becoming red-hot in the 
danger of their becoming red-hot in the superheating-box | superheating space has occurred in two locomotives of 
is not impossible, especially as no means exist of shutting | this class, and although these accidents were accounted 
off the superheater when the engine is not using steam. | for by defective construction, they serve to indicate the 
Another danger in the same direction is the weakening of | serious danger that may, under circumstances, arise with 
the tubes when under strong tensile stress at a “blue | this class of superheater. 
heat”—a temperature which must be realised, even if| In order to meet dangerous weakening of the tubes by 
only momentarily, at every stoppage, and also when the | rusting, the parts within the superheater have lately been 
blower is in use. The expanding of the joints in the tube | jacketed with metal, and provision has been made for 


| plates must be done with the greatest possible care, and | filling the superheater box with water while the engine 


may require to be frequently repeated. Leakages cannot | is stanjing, which must be emptied again before starting, 
be traced, the superheater being inaccessible. | and, therefore, imposes an additional duty upon the driver 
Only a very moderate degree of superbeat can be | and fireman not likely to be conducive to rapidity in the - 


' obtained by this system, as the heating surface available | long run. 


must bé\comparatively small, and to enlarge it sufficiently | (7) The Clench superheater (Fig. 10).—Clench makes use 
would trench upon the water space, and, consequently, upon | of the smoke-box ends of the boiler tubes C for super- 
the steaming power of the boiler, whereby the working capa- | heating by shutting off a portion of the front of the boiler 
city, especially on rising gradients, would be lowered in- | barrel with a second plate B, within which the damp steam 
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of this superheater is a superheater box of nearly cubical 








form, enclosing a part of the length of the tubes 
through the water space of the boiler, the tubes being 
slightly expanded into the plates on either side. The 
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tube holes in each plate are made slightly larger than 
those in the plate behind it, being smallest at the 
fire-box and largest at the smoke-box side, so that 
defective tubes may be drawn and replaced through 
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Fig 9—BALDWIN SUPERHEATER FOR LOCOMOTIVES 


the smoke-box plate, although this remains always , stead of raised. The attainment of a higher heat by placing 
very difficult on account of the scale on the tubes. The | the superheater nearer to the fire-box is inadmissible 
steam chest is divided by diaphragm plates, which ; on account of the increased danger to the tubes from 
originally were placed transversely to the tubes; but in overheating. 
the latest modification, in order Yo facilitate construction | The steam temperature, which is given at 585 deg. 
and erection, a parallel arrangement is adopted, and the | Fah. to 570 deg. Fah. at the dome, is reduced consider- 
wet steam entering from above passes by a circuitous | ably in its passage to the engine as it is led through the 
——__——--_- water space of the boiler ; the fall in temperature, as deter- 
mined at the experimental plant at Saint Louis, amounted 





* No, IV. appeared November 15th. 
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entering from above is made to circulate by diaphragm 
plates across the tubes, as shown in Fig. 10. This, from 
its position at the cooler end of the boiler, may be re- 
garded as a connecting link with the waste gas super- 
heater, and can only have a low heating effect. As 
compared with the Pielock superheater, it has the advan- 
tage of requiring only one additional tube plate, and the 
temperature of the heating gases being low there is no 
danger of the tubes becoming red-hot when the regulator 
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is closed. Under the latter condition, however, the inner 
tube plate is subjected to pressure from the boiler side 
only, which makes it difficult to prevent leakage around 
the tubes. This defect is said to have been met in a 
newer form, which gives a permanent communication 
between boiler and superheater, with the regulator placed 
behind the latter. The difficulty from rusting is, how- 
ever, the same as in the Pielock form of construction. 
So far as the author knows, only very moderate super- 
heating has been obtained with this arranzement in 
practice, which can scarcely compensate for the loss of 
heating surface and water space in the boiler, and the 
increased cost of construction and repairs involved in its 
use. 

(c) Waste gas superheaters—These arrangements are 
all based upon the principle of utilising the waste gases 
from the boiler tubes, which are sometimes made shorter 
than in the ordinary locomotive, for the purpose of super- 
heating in the smoke-box. The low temperature of 
the smoke-box, however, is against the possibility of 
obtaining any notable heating effect by this means, the 
action being rather that of drying than superheating the 
steam, and the saving is too small to cover the cost of 
providing and maintaining such superheaters. It is only 
by employing the most highly heated gases of the 
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Fig 10-CLENCH SUPERHEATER 








fire that a really useful locomotive superheater can be 
obtained. 

As the numerous examples of superheaters of the class 
under consideration differ from each other principally in 
minor details of construction, their general characters 
may be sutliciently illustrated by the discussion of a 
single example. 

The Baldwin superheater (Fig. 9).—This superheater 
has lately been applied by the Baldwin Locomotive 
Works in Philadelphia to two heavy American goods 
engines. Itis made up of groups of curved tubes con- 
nected with cast steel steam collectors above and -below, 
which are placed in the smoke-box on each side of the 
engine. The tubes are arranged in five groups, with cor- 
responding divisions in the steam collectors, so that the 
steam must pass through all five successively on its way to 
the cylinders. The superheater tubes are expanded at both 
ends into tube plates, which are bolted on to the steam 
collectors, the joint being secured by copper gasket 
packing. The maintenance of a steam-tight joint over 
these large surfaces in the smoke-box is one of the 
most difficult problems accompanying this form of con- 
struction. 

With the first superheaters of this class the average 
heat added to the steam was 20 to 30 deg., or scarcely 
a drying heat, and there was no serious attempt 
made to develope the peculiar gas-like properties of 
highly superheated steam. Nevertheless, the builders 
thought it would allow of the use of greatly en- 
larged cylinders with correspondingly reduced steam 
pressures. In the first engine to which it was applied, a 
heavy 2-10-2 locomotive, the cylinders were 32in. 
diameter and stroke, and steam at only 1301b. was used, 
the small superheat being expected to allow of reduced 
pressure and consequent saving in boiler repairs. 
Later the pressure was raised to 150 lb., notwith- 
standing the size of the cylinders, in order to obtain 
the necessary duty. In a later engine the cylinders 
have been reduced to 28in., with 32in. stroke, and the 
initial pressure has been raised to 1601b. What results 
have been attained with this engine the author is unable 
to say; but, whatever they may have been, a notable 
augmentation in saving and efficiency is not to be 
obtained by such a method. This is proved by the 
numerous experiments of different railway systems with 
similar waste heat superheaters that have always been 
given up, as the results obtained stand in no relation 
to the extra trouble and cost involved in their adoption. 

The blocking up of the smoke-box and the tube plate 
on that side is an objectionable feature in superheaters 
of this type, and the author can hardly believe that 
this form of superheater will find many friends, espe- 
cially in America. 

In the preceding pages a few only out of a very great 
number of different systems of superheater constructions 
have been considered to enable those interested in the 
matter to estimate the value of the existing forms, and 
to facilitate further developments of these much dis- 
cussed contrivances. 








PuysicaL Society or Lonpon.—A meeting of the Society will 
be held at 5 p.m. this evening in the Physics rg eng! ot the 
Royai College of Science, Imperial Institute-road, South Kensing- 
ton. Agenda—(1) Mr. 8S. Skinner: On “ Singing Sand from New 
Englaud ;” (2) Mr. L. Bairstow: Exhibition of a micromunometer ; 
(3) Mr. Vernon Boys: A diabolo experiment ; (4) Professor H. A. 
Wilson: Exhibition of a gyroscope, illustrating Brennan’s mono- 
railway. Council meetiug at 3.45 p.m. 





MOTOR CAR EXHIBITION AT OLYMPIA. 
No. IL.* 


THE most noteworthy alteration made in the design of | 
the Deasy motor car, which was illustrated in THE | 
ENGINEER on Nov. 9th, 1906, is the arrangement of the | 
springs. Formerly there were two longitudinal springs 
over the back axle, and a transverse spring over the 
front axle, giving a three-point suspension of the frame. | 
This.arrangement has now been modified, and the trans- 
verse spring has been superseded by two longitudinal 
springs, conforming to customary practice. The frame | 
is of ash reinforced by steel flitch plates, and extends | 
right forward to the spring hanger, thus obviating the | 
use of dumbirons. Another modification consists in the | 
re-arrangement of the brakes, all of which formerly acted 
upon the rear road wheels. Now only two brakes are so 
applied, the third acting on the gear shaft. The other 
special features of the Deasy car have been retained. 


) f i i a y } classe : 
asd paeshanennenanl sonal iA seat og iaggpmadio 6 Arg | plied by the engine is transmitted by a metal cone clutch 


found necessary from last year’s pattern, except that un | 
improved form of carburetter and a dual system of | 
magneto ignition are now provided. In place of the 
Krebs a simple form of carburetter in which an automatic | 
air valve replaces the Krebs diaphragm is now used. It 
is arranged so that its opening is regulated gradually by 
the engine suction. In the ignition system there are 
two high-tension magneto devices gear-driven at the 
same speed, the arrangement being such that when once 








§ Stroke ¢%” 








Fig. 15—VALVELESS ENGINE 


the engine has been started on the larger ignition device 
the ignition is switched over to the smaller magneto, 
which works up to a higher speed than the larger one. 
Most of the important motor car works in this country 
seem to realise now that the future demand for pleasure 
cars will be best met by machines of moderate horse- 
power. We find at the present show quite a number of 
excellent moderate-sized four-cylindercars. The Humber 
people were amongst the first to understand the popular 
requirements, and this year they are showing a 10-12 
horse-power four-cylinder car at a very modest price. 
The Swift Motor Company and Belsize Motors, Limited, 
are also placing on the market vehicles with all the latest 
improvements at figures which a year or two ago could 
not have been associated with the high-class workmanship 
and materials now used. The two-cycle engine has not 








| cylinders. 


petrol is sprayed from the jet K into the passage I, Tho 
pistons then descend and compress the charge of air in 
the crank case. On reaching the bottom of the stroke 
they uncover the ports D and E. The opening of the 
port D permits the charge of compressed air to pass 
from the crank case through the passage I into the 
On its way the air is carburetted by the petro! 
which has already been sprayed into the passage I. The 
mixture so formed displaces the waste gases from the 
cylinders, driving them out through the exhaust port |i, 
The pistons then ascend and compression is followed Ly 
explosion in the usual way. As the pistons approach 


| their extreme downward position the exhaust port first 


opens and Jets out the remaining pressure of the explosion, 
and then the inlet port opens and lets in a fresh charge, 
as already described, so that while one charge is being used 
in the cylinders another one is being prepared in the 
crank case, and thus explosion takes place at every revolu- 


| tion—not at every other revolution, as in ordinary 


engines. The transmission is simple. The power su))- 
to a Renold silent chain, which drives a secondary shat 
carrying a double jaw clutch; as shown in Fig. 16. The 
high and low gears are obtained by engaging this 
jaw clutch, by means of a hand lever, with either 
of two chain wheels which drive out to the axle 
at different speeds by means of ordinary roller chains. 
The reverse motion of the car is brought about by the 
employment of an epicyclic gear contained within the 
clutch, and is no longer dependent upon the uncertain 
method formerly employed when the reverse was brought 
about in the engine itself by advancing the spark to caus: 
a back fire. The epicyclic gear is brought into action by 
the depression of the clutch pedal beyond its normal trave!. 
The smoothness of running of Lucas’s engine is duc 
to the fact that every time an explosion takes place th« 
two fly-wheels are caused to rotate in opposite directions. 
The “Valveless” car is shown by Messrs. Crawshay- 
Williams, Limited. 

The Lanchester Engine Company has this year com 
further into line with what may be called standard 
methods. A 50 h.p. six-cylinder engine shown has cylin 
ders 120 mm. diameter and stroke. The valves are now 
vertical, and operated through rocking levers from a 
single cam shaft beneath the crank shaft. The cylinders 
are cast separately, and continuous passage of the water 
through the water jackets is effected by leaving an open- 
ing between each pair of cylinders, a rubber ring being 
employed to make a water joint. The gear-box is now 
a separate unit, and a further concession to orthodox 
methods has been made in the provision of a wheel for 
steering in place of the tiller. Itis remarkable how this 
company has step by step forsaken its earlier ideas of 
motor car design. 

One of the most fruitful causes of trouble in motor 
car management is connected with electric ignition 
systems. The accumulator system supplying current at 
4 volts pressure to a condenser and trembler coil has 
many objectionable features. Especially is this the case 
with muitiple-cylinder engines. Accumulators themselves 
are a constant source of annoyance, as they have a habit 
of “running down” at inconvenienttimes. but even if they 
are maintained well charged troubles are always liable to 
occur owing to the trembler blades on the condenser get- 
ting out of adjustment, the platinum points being burnt 
away unequally, and the synchronism of the explosions 
upset, with the result that there is a great loss of 
power. To remedy the latter defect most of the makers 
of ignition apparatus are producing multiple coils operat- 
ing through a single trembler blade. This has the desired 
result of giving more even firing of the several units, and 
simplifies adjustment. When combined with a magneto 
system, road troubles should be greatly minimised. The 
exhibitors of this class of coil include Mr. E. J. Hardy, 
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Fig. 16—-VALVELESS MOTOR CAR 


made much impression in the motor industry of this 
country. The show at Olympia served to bring to 
prominent notice, however, what has been named the 
*Valveless” car, in which the ingenious engine, designed 
by Mr. Ralph Lucas, and illustrated in Toe ENGINEER 
some time ago, is used. This engine has two vertical 
cylinders placed side by side. The cylinders share in 
common a combustion chamber, carburetter, crank case, 
inlet and exhaust ports and ignition system. The two 
pistons operate separate crank shafts which revolve in 
opposite directions, being geared together by spur teeth 
cut on their webs. This gearing is so arranged that the 
pistons move up and down together. When the pistons 
B B' ascend, the vacuum which they form in the air-tight 
crank case draws air into the passage G. This air lifts the 
disc V, which is attached to the needle valve S, so that 


* ‘No. I. appeared No vember 15th. ; 


| way, it is claimed, the paste cannot become detached and 


of Coventry; Peto and Radford, Limited, Ashtead, 
Surrey; J. Lacoste and Co., Shaftesbury-avenue, London ; 
and Van Raden and Co., Limited, Coventry. The last- 
named firm is also introducing an accumulator in which 
the plates of the active material are not made entirely 
of lead, but are formed of a grid in which lead wires are 
interwoven as a warp thread with fine elastic glass woo! 
as a weft. Into these woven plates or carriers the active 
material is pressed in such a way that it becomes amal- 
gamated with the threads of the woven fabric. In thi 


cause a short circuit, nor can the plates buckle. In 
assembling the accumulator each electrode is, before 
being built up, wrapped in a sheet of spun glass, which 
forms a good insulator and an elastic cushion. 


Radiators are a frequent source of annoyance to 
drivers of petro] cars. Many are also very inefficient. 
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Leaky tubes due to unequal expansion of parts and 
corrosion are only too common. i 
the radiator to the frame of the car is also frequently 
faulty. The frames are always liable to more or less 
distortion, and if the radiator is secured rigidly to the 
frames it will require to be of much greater strength 
than usual to withstand the tension and twisting stresses 
to which it is subjected. Asa matter of fact radiators, 
as usually built, although effective in appearance, are 
frequently indifferent specimens of the tinsmith’s craft. 
The joints of the principal members are commonly made 


with solder, and require only a slight stress to cause | 


leakage. ‘The Reliance Manufacturing Company, 19, 
Milton-street, Lower Broughton, Manchester, is intro- 
ducing a radiator of light weight and large cooling area, 


the cooling surface of which is made of corrugated flat | 
The tubes are made without solder or other filling | 
medium in the vertical joints, and although of thin | 


tubes. 


material, are capable of withstanding comparatively high 

pressures. The connection of the tubes with the top 

and bottom plates is also effected in a special manner. 
Some remarkably good specimens of gear-cutting are 


shown by David Brown and Sons, Limited, Huddersfield. | 


This firm has one of the most complete gear-cutting 
works in existence. Engineers will appreciate a hand- 
driven model, which embodies spur, spiral, helical, bevel, 
and worm gearing. 
worm-reducing gear, now so well known, is also shown, 
together with hide and pressed paper gears. The latter 
are meeting with extended use for driving, and are used 
without lubrication. E. M.Bowden’s Patents’ Syndicate, 
Limited, Baldwin’s-gardens, Gray’s Inn-road, E.C., show 
a wide assortment of motor accessories operated 
by the Bowden wire mechanism, by which motion 
can be transmitted at a right angle without the use of 
angle levers or other gearing. It is shown, for instance, 
applied to an auxiliary air inlet, and for agitating the 
float of a carburetter. 

Lodge Brothers, Birmingham, show in operation an 
ignition system whereby an ordinary plug is caused to 
give a spark under water or when the points have 
become fouled by a carbonaceous deposit. 


The method of securing | running on ball bearings carried on so 


A model of the firm’s standard | 


| 
|The back axle is of the “live” type, the wheels 
yi forged steel 
| tubular axles with heavy flanges securely bolted to the 
| differential case. The differential is of the ordinary 
| bevel type, having pinions gearing into two bevel wheels 
of large diameter. The differential box is of crucible 
| cast steel, fitted with large ball bearings and phosphor 
| bronze bushes. The differential shafts are nickel steel, 
| and are fitted with dog clutches which engage in the 
back hubs 
The front axle is solid forged H-section, and fitted with 
solid forged swivels and tie-rod arms. The hubs are of 
steel fitted with patent ball bearings of large type. . The 
| steering is of the worm and quadrant type, with a nickel] 
steel shaft, having a forged lever poor keyed to it. The 
steering rods are of solid drawn tube without weld or 
joint, fitted with universal ball joints. The frame is of 
hydraulic pressed nickel steel, channel section, set in at 
the front to increase the lock. The bottom member is 
increased in width at the set. The frames are 43in. deep 
and gradually tapered at each end; they are secured by 
transverse hydraulic pressed steel members, flanged and 
securely riveted together. There are two powerful 
brakes, either capable of locking the wheels. The pedal 
brake works on a drum on the end of the change speed 
box, and is water-cooled. The hand brake is direct on 
the back wheel hubs, and is of the internal expanding 
type. Both are of strong construction, with facilities for 
easy adjustment in case of wear, and the shoes are alli 
i with cast iron. The rods and levers are of forged 
steel. 








RIFLED ARTILLERY. 
By A. G. GREENHILL. 
No. I. 

No apology has been needed in this country during 
the last thirty years, we are glad to observe, for the 
advantage of the rifled gun over the smooth bore, although 
the reason for this superiority is not always stated very 
clearly. 

It is asserted usually that the shot from a rifled gun 











Fig. 17—B.8.A. 25-H.P, CHASSIS 


The latest accession to the ranks of motor car builders 
is the Birmingham Small Arms Company. At Olympia 
this firm is represented by two sizes of car, namely, 
18 horse-power and 25 horse-power. 


workmanship and high class material will bear favourable 
comparison with any of the better known makes. Fig. 17 
represents a view of the 25 horse-power chassis, which has 
cylinders 115mm. diameter by 130 mm. stroke. The 
valves are arranged on either side, and the ignition 
system is that known as the Simms-Bosch low tension, | 
and synchronised high tension with coil and accumulator. 
The crank chamber is of aluminium. The crank shaftis 
solid forged nickel steel running in phosphor bronze bear- 
ings lined with white metal, machined all over and 
accurately balanced. The connecting-rods are of high 
tensile steel forged H section, fitted with phosphor bronze 
bushes at the small ends, and heavy adjustable phosphor | 
bronze bearings lined with white metal at the big ends. | 
The cam shafts are of special steel, with cams cut from 
the solid and ground after hardening. The cam shaft | 
runs in heavy phosphor bronze bearings. The engine is 
fitted with two cam shafts, the inlet on the right-hand | 
side and the exhaust on the left. The exhaust cam | 
shaft has half-compression cams to facilitate starting. | 
The valves are of special nickel steel accurately turned 
and ground to seats, and are worked by adjustable 
tappets. The clutch is of the multiple disc type, fitted 
with internal spring, so there ia no end pressure on either 
the engine or the gear-box. The discs are of hard spring | 
steel with planished surfaces, and are driven by steel 
keys solid with the fly-wheel and clutch shaft. There is 
a hardened universal joint between the clutch and the | 
gear-box. The change-rpeed box is secured to the 
transverse members of the frame, and is fitted with four | 
speeds forward and reverse, the direct drive being on | 
the fourth speed. The gears are of special steel, case- | 
hardened, and of large diameter. The shafts are of nickel 
steel, short and heavy, the sliding shaft having solid keys. | 
The transmission is by cardan shaft between the gear- 
box and the back axle, the shaft being of nickel steel. The | 
universal joints are of special design accurately machined, | 
hardened and ground, enclosed in grease-retaining covers. 





| the same calibre is practically unaltered. 
They are both of | 
the live axle type, with four-cylinder engines, and for | 


| to spin the case. 


| he could realise a similar spin in the smooth bore gun by 





experiences less air resistance, whereas the resistance at 
the same velocity to a spherical shot fired from a gun of 


In the early days of forty years ago, and as a conces- 
sion to the old smooth bore school, the first rifled guns 
were supplied with a store of round shot, to allay the 
apxiety of the smooth bore mind lest something might 
go wrong with the rifling, 

Fired with the same charge, the round shot started with 
a higher velocity, practically as the square root of the 
inverse weight, but lost this velocity much quicker at a 
retardation proportional to the weight, so that the round 
shot was soon overtaken by the heavier elongated 
projectile and left behind. 

The assertion above must then be amended by saying 
that the retardation is diminished by elongating the shot, 
and so increasing the weight for the same calibre, making, 
for instance, the large stock of the old 6°3in. 32-pounder 
smooth bore into a 64-pounder rifled gun, to be issued 
to the Volunteer artillery; a plan that might have been 
efficient, and not economical only, if a breech-loading 
system had been adopted. 

The extra weight for the same calibre enables the 
elongated shot from the rifled gun to range farther and 
strike harder for the same muzzle velocity; anda suitable 
amount of spin allows the shot to be elongated to any 
desired extent of two, three, four, six, or any reason- 
able number of diameters in length, with a corresponding 
increase in weight, and so the ranging power of the gun 
is increased in the same ratio, as well as the destructive 
power on impact. 

The spin is required to ensure the axial steadiness in 
flight of an elongated body. It has always been known 
that the flight of an arrow is improved by a rotation 
derived from the feathers being set in a spiral way. 

In the war rocket the stick employed usually may be 
omitted if the gas escapes in the rear at an angle, so as 
The crazy inventor, in his oblivion of 
the Third Law of Motion, was under the delusion that 


cutting grooves, like a Parsons turbine, on the surface of 
the shot; and so making the existing store of smooth 


museum of artillery is generally full of such attempts 
and contrivances. 

The nearest approach to success was the Lancaster 
gun, in which the bore was slightly oval and made a 
spiral turn; but here the friction called up was excessive, 
so as to tend to jamming of the shot up the bore in a 
dangerous manner. 

To impart the spin, then, to an elongated shot ina 
rifled piece, and in a proper mechanical manner, the 
bore is covered with spiral grooves, which engage now 
with the copper driving band. near the base of the shot. 
Studs formerly were forced into the shot, which ran up 
the spiral groove, and so gave the rotation. 

Rifled small arms of unknown antiquity are found in 
museums, intended apparently for firing a round bullet. 
Although conducive to accuracy and uniformity of 
shooting by making the bullet present the same surface 
to the direction of motion, no extra range was obtained 
with a spherical bullet from a rifled piece; and Benjamin 
Robins appears to be the first to point out the possibility 
of utilising the spin for firing an elongated egg-shaped 
bullet, and has written advocating the application to 
artillery as well. 

An elongated shot fired from a smooth bore gun soon 
becomes unsteady, and tends to set itslf broadside to the 
direction of advance, and so experiences a greater 
resistance than if made spherical; and the accuracy of 
fire is less than the accuracy obtainable even with the 
spherical projectile. 

But by rifling the bore of the gun with spiral grooves 
a spin is imparted to the shot when fired, intended to be 
sufficient to make it move steadily with the point first 
throughout the flight; and in this manner a great in- 
crease is secured of accuracy, range, final velocity, and 
striking power, and all from the same amount of material 
as before. 

Our chief object here is to attempt the theoretical in- 
vestigation of the least amount of spin requisite for the 
stability in flight of an elongated body through the air, 
more spin than is absolutely necessary being useless, and 
even harmful, in making the motion uneasy in the air. 


I.—THE GYROSCOPE. 

The fundamental dynamical principles are related 
closely with those required for the stability of a-spinning 
top or gyroscope, and so it will clear the ground if we 
begin with the dynamics of the gyroscope, better realised 
for purpose of demonstration and experiment by a some- 
what larger object, such as a bicycle wheel with a stalk of 
rifle barrel, spun by hand, either on a small smooth cup 
—Fig. 1—or else suspended by a universal joint, which 
can be made of a bicycle hub held in a bracket—Fig. 2— 
bolted to a heavy beam. 

We may confine our attention to the penultimate case 
of steady processional motion, as the general state of un- 
steady nutation will introduce the elliptic function in every 
variety, and would lead too far without useful result. 

But when an occasion arises, say in the steering of a 
torpedo, or the balancing on the monorail of Brennan’s 
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carriage, for the discussion of unsteady motion, the elliptic 
function gives a solution exact, convincing, and simple, 
superior when compared with any approximation which 
tries to avoid its use. 
I. Draw OC vertically upward in Fig. 1 to represent G, 
the component of momentum about the vertical: this 
will be constant, because the axis of the impressed couple 
of gravity is horizontal. We are employing the general 
dynamical theorem that the velocity of the vector of 
angular momentum is equal to the impressed couple. 
II. Draw OC’ along the axis of the gyroscope to repre- 
sent G’, the component of angular momentum about the 
axis ; G’ will be constant in magnitude, in consequence of 
the uniaxial symmetry, but its direction O C’ will vary 
during the motion. : 
III. Then O K is the component of angular momentum 
in the vertical plane COC’, K being the intersection of 
C K and C’ K, perpendicular to OC and OC’. 
Introducing Euler’s angles @ and y, which denote the 
zenith distance and azimuth, in astronomical language, 
of the axis of the top, and denoting the moment of inertia 
of the gyroscope.wheel about an axis through O, perpen- 
dicular to OC’, by A, in ft.-lb.?, then if K H is the com- 
ponent of angular momentum perpendicular to the plane 
coc’, 

d 6 





bore artillery capable of firing an elomgated shot. A 


Q) KH =a2? ox =Asné?ttoc=@ 
at dt 
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forming three rectangular components, OC’, C’ K, K H, 
of the resultant vector O H, and since 
(2) C’Ksin@é = OC — OC'cos?, 
A sin? 6 . = G — G'cos 8, 
€ 
a fundamental equation, and we notice that 
MK=a“@, 
dt 
and that the plan of C’ describes a hodograph of the curve 
described by H. 
With steady precessional motion, and O C’ at a constant 


inclination to the vertical without nutation, < = 0, 
¢ 


K H = 0, and K describes a horizontal circle round the 
centre C, with constant angular velocity, « suppose, the 
constantal precessional velocity; so that since 

(83) C K = OC’ sin @ - C’ K cos @ 

: = G’ sin @— A usin @ cos @, 
the velocity of K is 

(4) G' «sin 6 — Ap? sin ? cos 8, 
and this must be equated to g times the moment of 
gravity, which is W h sin @ in ft.-lb., W denoting the 
weight of the gyroscope in lb., and W h the perponderance 

-in ft.-lb. round O of the weight W, collected at the centre 
of gravity on the axis at a distance h from O. 

Dividing out sin 6, which, equated to zero, would imply 
that the top was spinning upright, 

(5) g Wh=G'xsz - Au'cos 8, 

@ quadratic equation for u, and the roots are not real, and 
the top cannot spin steadily unless 

(6) G=CR>2¥v7 (gg A Wh cos 4) 
where R denotes the angular velocity about the axis OC 
and C the moment of inertia, in ]b.-ft.2. 

To measure W, W h, and A experimentally we must 
sling and swing the gyroscope, as in Fig. 2. W and W h 
are determined by a spring balance, holding the axis O C’ 
hooked up in a horizontal position; and A is determined 
by A = Whl, where J is the length of the 
equivalent pendulum or thread of a plummet, which 
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beats time with the small plane oscillation of the axis O C’ 
in the downward vertical position. Noting also the time 
T of a double beat in seconds, or n = 2x/T, the mean 
angular velocity of the axis O C’ is a small conical 
motion 

7 47? _ 2. gg Wh ct 

(7) ~~ =* ‘baie ,orgWh = An’, 
so that (5) may be written as the quadratic 

(8) Awcos®?—-CRu+An? = O, 
or 


CR _* cose + "= 2 y/(cos 8) 
An n & 


+ [Vv (* cos ¢ ) a v2] 
and in the critical state, bordering on instability, 
‘ 

(9) o = ,/ (cos 6), u=n'/ (sec #) = ast 

Interpreted geometrically in Fig. 1, 

a we An’ sin @ _ ee —_™MK 
CK OM A 

(11) OM’ MK = A?n?, 
which proves that K lies on a hyperbola with O C, OC’ as 
asymptotes. 

There is a second position of K at K,, and a second 
corresponding value »’ of «, the larger root of the quad- 
ratic for 4, according to Fig.1; and the critical case 
occurs when C' K is tangent to the hyperbola; and then, 
as in (9), 


a2) Cc’ K= 1 


lopaloc tana, 


2 


A wsing = ‘ C R tan @ 


CR o An? 
Me JA sec 6 = 2 CR 

It will be noticed in Fig. 2, with the axis of the gyro- 
scope pointing downward, the second state of steady 
motion, with K at Ki, has a rapid precession «;, in the 
opposite direction to «, violent enough to make a heavy 
beam of support writhe about on its bearing. 

Careful scrutiny reveals that the motion, steady 
apparently, is not so absolutely, but has a small oscilla- 
tion superposed; the investigation requires a return to 
the equations of unsteady motion in the penultimate form, 
and so we must be content to state the result, that the 
axis beats time with the small oscillation of a simple 
pendulum of length 

(13) 40M:‘ON beats/sec. C MN 

M N2 revsisec. A OC" 

Drawing OR at right angles to OK to meet KC’ 
produced in R, and drawing R L perpendicular to the 
vertical O C, the gravity couple 


(14) Whsin@ = # sin he 
,sinK OC _ Aw 


sin K UO CU’ 
A 
A 


l,so that 


velocity of K ="CK 
g g 
sin O KC’ 


OC 
where A = gu" denotes the height of the conical pendu- 
lum, which swings round at the precessional velocity x ; 
thence— 

» A OL - 

e - = F = OL a 

(15) L re OL, if OC 1, 
to scale. 

When the top is spun rapidly the point K is close to 
C’, and K, close to F, so that «; is great and the motion 
is violent; but for the other state of motion, 

(16) pa Ar 

CR’ 
half the value of u in (12), and in this state of motion 
the velocity of C’ is equal to the impressed couple. 

This is the case accurately when the axis of the top is 
horizontal and cos @ = 0 in Fig. 2; but true only approxi 
mately for another inclination. The approximation is 
useful in popular elementary explanation of gyroscopic 
action, as in Perry’s “ Spinning Tops,” and was employed 
by Poinsot in “The Theory of Precession and Nutation 
of the Axis of the Earth.” 

The couple required, for instance, in foot-tons, to cause 
the precession of the wheels of a locomotive or carriage 
will then be 

(17) Cnt we. 

g abg 

when rounding a curve of radius a feet at V f/s on 
wheels of radius } feet, so that R = V/b, u = V/a; 
and this couple must be supplied by the reaction of the 
— by a transfer of weight from the inner to the outer 
track. 

The centrifugal couple 

r2 
(18) wi ™, 
ay 
where h denotes the height of the centre of gravity, is 
thus increased by the couple in (17) by a fraction of 
itself 
C 
€ 
= Woh’ 

Worthington’s “ Dynamics of Rotation ” may be con- 
sulted for other examples of gyroscopic action in a steamer, 
paddle or screw, rolling or pitching, and now we have the 
new game of Diabolo to be studied. 

If the condition (8) of free steady motion under gravity 
is not satisfied, but if, as in the Brennan mono-rail 
gyroscope, the axis is made to precess with velocity » at 
an angle by the constraint of a ring, the reaction of the 
ring on the constraint must exert a moment of N ft.-lb. 
about O, such that in the direction tending to depress the 
axis, 


(20) MK _. __ Anm’sing+gN awe 
A a as CK ts: sin @ 
OM 
(21) . g9NA _ OM-MK - An, 
sin @ 
so that the axis tends to rise or fall, according as K lies 
inside or outside the hyperbola of free motion. 

Thus a following tap on the axis, tending to hurry the 
precession, is equivalent to an impulse couple giving an 
increase to C’ K, and will make K move to fk, in the in- 
terior of the hyperbola, and cause the axis to rise. The 
steering of a bicycle is explainable in this way. 

But K, will move to /; on the exterior of the hyperbola, 
and so the axis will fall in this second state of violent 
motion. 








SOME FOUNDRY EXPERIENCES. 


A PAPER With the above title was read before the Manches- 
ter Association of Engineers on the 9th inst. by Mr. A. R. 
Bellamy. The author dealt with the subject under the 
following heads :—(1) Whether a foundry can be successfully 
managed as part of a manufacturing engineering business. 
(2) What determines the decision to build a foundry. (3) 
Having decided to build a foundry the points to be considered, 
namely: (a) The site to be chosen in relation to the works 
and surroundings ; (b) design of building; (c) management 
and division of labour ; (d) power and light; (e) equipment ; 
(f) foundry accounts and cost of production. The author 
considered the best design for a foundry producing heavy and 
light castings was to have one or more middle bays, the roofs 
of which are supported on built-up steel stanchions, which 
also support the crane rails. Further bays ofa lighter design 
can be arranged at each side for the small castings, bench 
moulding, core making, &c. 





The paper included an illustration of a foundry which the 





author had found satisfactory, the cost of which, exclusive of 
core stoves, pot furnaces, floor sand, and cupolas, worked out 
at 2d. per cubic foot of contents, and the fettling shop 1:4d, 
per cubic foot, The foundry has a slate and glass roof with 
extensive ventilators and has three lines of girders and crane 
rails. The fettling shop has a ‘‘ Belfast’ roof with ventila- 
tors and roof lights, and one side wall is formed by the end 
ofthe foundry. The floor of the middle bay is covered with 
sand to a depth of about 2ft. There are no moulding pits, 
as most of the work is done in boxes. In this foundry the 
charging platform is completely enclosed and roofed in like 
an upper room, but is amply ventilated. It is therefore 
entirely protected from the weather. The charging floor is 
formed of steel plates resting on substantial steel girders and 
joists, and will stcre sufficient materials to last ten worki: g 
days. The walls of the foundry are pierced with a large 
number of windows, and there is a good deal of glass in the 
roof, the result being that under ordinary conditions this 
gives the foundry a well-lighted appearance. 

The author described the type of cupola used. It has a 
solid bottom and no receiver. The only advantage tiie 
author sees in the ‘‘drop bottom”’ is the ease and speed of 
emptying the cupola at the end of the cast. Against this 
advantage must be set the risk of the bottom giving way 
through being imperfectly closed or through weir. The labour 
of cleaning out the cupola through the ‘‘ making-up”’ door 
is considerable, but the materials can be distributed over a 
larger area on the floor and placed in a more convenient pos: 
tion for wheeling away after being ‘‘slacked down.’’ The 
drop bottom also requires more labour in making the cupola 
bottom good each day than the solid bottom. For certain 
classes of work the receiver may be found beneficial, but in 4 
general way it has no advantage, and there is trouble and 
expense in its maintenance. When the cupolas were first 
started the air from the blower was discharged by two pipes 
into the top and bottom of the air belt. This belt was divided 
into two compartments, so that the air was discharged 
through two series of tuyeres, one over the other, was inde- 
pendent, and could be controlled with wing valves in the 
supply pipe. The tuyeres as first tried were in two rows of 
four parallel ports, giving a total area of 79 square inches for 
each set and an air velocity of 11,000ft. per minute, with an 
air pressure of about 35in. of water. With this arrangement 
the top series was put into use when commencing to blow. 
When the metal began to melt the bottom series was 
opened and the top set reduced or shut off. 

Difficulty with this arrangement was experienced du 
to bridging, and also the coke consumption was exces 
sive, ranging from 24 to 3 cwt. of coke r ton of 
iron. It was then decided to introduce the air at 
the bottom and at a lower pressure and much reduced 
velocity. Alterations were made to the bottom row of tuyeres, 
the area at the large or discharge end was 84 square inches 
each giving a velocity of 2500ft. per minute. With this 
arrangement but little difficulty was experienced with slag 
forming at the mouth of the tuyeres, and should it show a 
tendency tocollect this difficulty could be overcome by changing 
the current from the top set to the bottom and vice versd as 
required. The arrangement, therefore, appears to be an ad- 
vantage over cupolas fitted with only a single row of tuyeres. 
The cupola in question is capable of melting 10 tons of iron 
per hour, and the volume of air supplied at a pressure of 
28in. of water equals 360,000 cubic feet per hour, or 36,000 
cubic feet per ton of iron, and the coke consumption is 
14 cwt. of coke per ton, excluding the bed, which amounts to 
about 64 cwt. The quantity and pressure of blast necessary 
for any given cupola depends upon so many varying and dis- 
turbing elements that experience and judgment must be 
mainly relied upon to estimate it. The method of charging 
the cupola, which, after many experiments, has been found 
most satisfactory, is 10 cwt of iron, followed immediately by 
3 cwt. of coke. 

Since 14 cwt. of coke is burnt per ton of iron melted, the 
heat efficiency of the cupola may be calculated as follows : 

The amount of coke required to melt 1 lb. iron = *0705 lb. 

Assuming the calorific value of the coke to be 12,000 
B. Th. U. per lb., the efficiency of cupola 

414 x 100 41.400 
12,000 x +0705 =o eee. 

Originally there were two core-drying stoves of the follow- 
ing capacities :— 

Smallone(B).. .. .. se «se coe + 1684 cubic feet 
MD -sc) MD ae oc. 2é:4 coke. se so I” ae ae 
Total capacity of twostovis .. - 4008 ,, w» 

160 cubic yards. 

These were first heated by means of coke furnaces fired at 
the back of the stoves. 

The consumption of gas coke for the two stoves in full 
work was at the rate of 17 cwt. per twenty-four hours, the 
price of fuel being 9s. 6d. per ton. The fires required atten- 
tion every two hours. 

With this system, the cost per week of heating the stoves 
was as follows :— 

7 days of 24hours.. .. .. .. o 168 hours 

Attendance, 5 minutes perhour .. = l4 ,, £ ad. 

14 hours at 5d. perhour .. .. .. ae 0 510 
Fuel, 17 cwt. per 24 hours = 6 tons per week at 9s 6d. = 217 0 


Total erst per week 8 210 
Therefore, cost per cubic yard per week = 4-71d. 

The question of gas-fired core stoves was then considered, 
and it was decided to allow stoves B and C still to work with 
the coke furnaces, and to build a new stove A as an experi- 
ment, to be heated by gas. The cubical contents of the new 
stove were 2617 cubic feet = 97 cubic yards, and it was 
found that this stove consumed in twenty-four hours 7 ewt. 
of coke to generate sufficient gas, and required no night 
attendance, the producer being filled at 5 p.m. and again at 
6 a.m. next morning, and clinkered every forty-eight hours. 
The total attendance to be charged against the stove would 
therefore be about 30 minutes in twenty-four hours, and the 


cost of heating the stove per week, as follows :— 
£s.d. 


Attendance, 30 min. per day for 7 days = 34 hours 
at 5d. 01 44 


Fuel, 7 ewt. per 24 hours = oy tons per "week 
SON is 0 ke ge ae ee ae Se 8s eg Oe ee 

£1 5 1h 

Therefore total cost per cubic yard per week = 3-1d. 

Afterwards a further gas producer was installed in connec- 

tion with stoves B and C, which two stoves were at the 

same time enlarged, the total capacity of the three stoves 

being as follows :— 

BE cb Seaiae las es ha, 8s 

teks S505 foe 3 Wa eee 


Cub'e feet. 
-- 2617 


Total .. . 8721 = 823 cubic yards. 


ST 
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[The two producers heating the three stoves consumed 
164 owt. of coke per 24 hours = 1154 cwt. per week, and the 
attendance amounted to 24 hours per day = 174 hours 
: so that the total cost per week of working 


et k, i , 
ine whole of the stoves on the system of gas firing is as 
follows :— 


£ s. d 
Attendance, 17} hours at 5d. .. 07 4 
Fuel, 5} tons at 04 64, here 215 1 
Te ac cc oe BEE 
Therefore the cost per cubic yard per week = 2°32d. 
The author mentioned a novel method of determining 
when the centents of a stove were quite dry. The difference 
of temperature between the gases when entering the stove | 


and when leaving is due to the heat given up to the cores | 
plus a constant amount for radiation, &c. When, therefore, | 
the cores are quite dry the difference between the tempera- | 
ture of the gases on entrance and exit would decrease and 
finally become constant. Two thermometers would, there- 
fore, enable the time to be easily determined when the cores | 
wer all dry. 








A GYROSCOPIC APPARATUS FOR STEADYING 
8H 


Ox Wednesday and Thursday of last week an interesting 
series of demonstrations, witnessed by representatives of 
various of the railway and steamship companies interested 
in cross-Channel passenger traffic, took place off the river 
Tyne in the small steamboat Seebar, in order to show the | 
ower of Dr. Schlick’s gyroscopic apparatus in preventing 
ships from rolling at sea. The theory of the instrument has 
been explained by Dr. Schlick in his paper ‘‘ The Gyroscopic 
Effect of Fly-wheels on Board Ship ’’ in the ‘‘ Transactions ”’ 


S.S."SEEBAR 
thout Gyroscope 10-40 A.M. Time«/20Secs. 


Gyroscope 


WithGyro 


“THe Encineer” 


of the [nstitution of Naval Architects, 1904, whilst for some 
particulars of experiments carried out on the Seebar in 
Germany reference should be made to the paper by Sir 
William H. White, K.C.B., in the ‘‘ Transactions’’ of the 
same institution, 1907, an abstract of which appeared in 
Tue Enarnesr for April 5th last. It may be briefly recalled 
that the Seebar was formerly a first-class German torpedo 
boat, 116ft. in length by 11°7ft. beam, with a displacement 
of 56°2 tons, and a metacentric height of 1-643ft. 

The apparatus consists of a heavy fly-wheel rotating about 
an axis which is initially vertical and is carried by a 
frame which can oscillate about a horizontal axis lying 
transversely in the vessel, the oscillatory motion of the frame 
being checked by means of suitably adjusted brakes. The 
fly-wheel is 1 m. in diameter, weighs 11(6 1b., and revolves 
1600 times per minute. There is no electrical installation in 
the boat, and the fly-wheel is driven by steam. The periphery 
is provided with rings of blades, the wheel being enclosed in 
a steam-tight iron casing and the whole worked as a turbine. 
The steam enters and leaves through the trunnions, exactly 
as in an oscillating engine, whilst the lower end of the spindle 
of the fly-wheel is carried on ball bearings, and there is forced 
lubrication to both the upper and lower bearings. A regulator 
is fixed automatically to cut off the steam at a certain number 
of revolutions. There are two brakes, controlled by hand 
wheels on deck ; one a band brake, by which the gyroscope 
can be locked in any position, and the other a hydraulic 
brake, When the fly-wheel is running at its working speed, 
if the casing is held firmly by the brake, so that it cannot 
swing, any rolling motion of the ship is not affected by the 
8yroscope. When the casing is allowed to swing, the motion | 
being controlled by oneof the brakes, the rolling is immediately | 
checked, and, forall practical purposes, destroyed. Each ten- 
dency of the ship to roll is changed into a fore-and.aft oscilla- 
tory motion of the gyroscope accompanied by development | 
of heat energy in the brakes. There is no accumulation of 
roll, and the ship is to allintents a steady platform, having | 
only a vertical or heaving motion. Generally speaking, if a | 


rapidly rotating fly-wheel is acted on by an external force | to 
which moves the wheel into another plane, the inertia of the | rig will be different. 


wheel sets up a motion of the whole in a direction at right | 
angles to the first external force. If this motion at right | 


With Gyroscope 10-45 A.M. TimeA30Secs. 





| of them, were only arrived at after very careful thought and 


| angles is allowed to take place, it sets up a force again at 
right angles to itself, and equal and opposite to the first 
| external force. Thus, the first external force due to the 
| rolling of the ship causes the gyroscope to swing in a fore- 
and-aft direction, and that swinging sets up a force equal 
and opposite to the rolling of the vessel. This last-men- 
| tioned force is changed into heat in the brakes and the ship 
| is kept upright. If the apparatus were allowed to swing 
| freely, the rolling of the ship would not be checked, but its 
| period of rolling would be lengthened, and this alone would 
| contribute to making the vessel more comfortable. Last 
| week’s trials were conducted on behalf of Messrs. Swan, 
| Hunter and Wigham Richardson, Limited, of Wallsend and 
Walker-on-Tyne, who have acquired Dr. Schlick’s patents for 
all countries, except Germany, and who have during recent 
months been carrying out a series of experiments and 
investigations. 

The design of a standard gyroscope suitable for passenger 
cross-Channel steamers up to, say, 2000 tons displacement, 
has been prepared by the Tyneside firm. The apparatus 
would have the following overall dimensions:—8ft. 3in. by 
7ft. Gin. height ; fly-wheel, weight, 44 tons ; and total weight 
of apparatus 12 tons. The apparatus would be electrically 
driven—a method much more economical and requiring less 
power and a smaller fly-wheel in proportion than that in the 
Seebar: whilst its effect, it is claimed, would be more powerful. 
Such an apparatus, with the fly-wheel running 1400 revolu- 
tions per minute, is stated to be capable of producing a righting 
moment of about 80 foot-tons, the power required to drive it 
being estimated at about 15 horse-power. On Thursday last, 
although only ordinary sea conditions were encountered, yet 
the extinctive effect of the gyroscope was conclusively 
demonstrated. Sea waves up to 6ft. high and 50ft. to 100ft. 
in length were met with. The length of the wave was too 
short to show the apparatus to the greatest advantage, but the 
maximum roll to each side amounted to about 14 deg., with 
the gyroscope out of action, and the boat was kept steady 





“Trials 14.9.07 Tg=1-75¢5 


Swain Sc. 


with the gyroscope in action. A series of diagrams 
illustrating the damping effect of the apparatus accom- 
pany this note. When the vessel was forcibly inclined 
with the gyroscope fixed, and then the gyroscope was 
suddenly released, she slowly righted herself, coming back 
gently and steadily to the upright position. The opinion is 
held by many people that if the ‘‘ roll’’ is stopped the sea 
will break on board, but nothing of this was noticed during 
the t:ials in question, and the Seebar was heaving similarly 
to vessels having such a long period that they are not liable 
to rolling in an ordinary sea. 








DOCKYARD NOTES. 


WE notice that there has been a recrudescence of the story 
that the Bellerophon, Temeraire, and Superb will differ from 
the Dreadnought in that the middle turret guns will fire over 
the after turret. There is absolutely no truth in this rumour. 
A little reflection will show that no advantage would be 
gained by being able to train the ’midship guns over the 
after ones, as there is plenty of room to train them without 
it, and firing over the after turret would probably damage every- 
body inside that turret, and certainly disconcert their aim. 





ALL such points as this were gone into very thoroughly 
in the original Dreadnought design. Whatever is to be said 
for or against the Dreadnought, her guns, and the disposition 


due consideration. The one thing more thought of than 
any other was how to secure the maximum of training with 
the minimum of ‘‘interference.’’ No ‘after thought ”’ is 
therefore likely to improve on the Dreadnought arrangement 
from the practical standpoint, 





Tue Bellerophons will carry exactly the same big guns as 
the -Dreadnought in exactly the same way. Their anti- 
rpedo. boat armament may be differently placed, and the 





Rodney—will carry adifferent gun, a 50-calibre 12in., but will 
otherwise differ little from the Bellerophons. Just as some 
seventeen years ago we evolved thé Royal Sovereign design, 

d built to it for years with only minor alterations, so 
probably we shall stick to the Dreadnought system for a 
considerable time. Probably we shall stick to it until a 
heavier gun becomes imperative, and then we shall evolve 
something with all guns in the centre line. 





THE Ioflexible method of gun meunting—two centre 
mountings in echelon—is unlikely to comein. It was tried 
in the old Inflexible, and in Italian ships of similar model, 
also in two small Brazilian ships. But it died out owing to 
the difficulties inherent in training across the deck, and so 
probably will it die out again. 





Germany is understood to be bitten with the idea—lItaly 
also—but we greatly doubt its survival. As the Infiexibles 
are of the same era as the Dreadnought, the plan was 
obviously considered and discarded for that battleship. It 
was probably used for the Inflexibles, as these, being able to 
carry less in the way of guns, needed the maximum power 
from them at all costs, whereas the Dreadnought could afford 
to carry a reserve. 





WILD stories are flying about concerning the new Brazilian 
battleships—one to the effect that they will carry four 13-5’s 
amidships, dispored in the original old Inflexible style. This 
is extremely doubtful. They may carry 13°5’s in single 
turrets disposed as in the new Inflexible, but this, too, is 
doubtful. It is even doubtful whether they are battleships 
at all—on the stocks they look much more like cruisers, and 
more on Swiftsure than Dreadnought lines. But every- 
thing about these ships is wrapped in mystery, and it does 
not at all follow that they will ever fly the Brazilian flag. 





THE Hero, old battleship, has left Portsmouth for Sheer- 
ness, off which she will be bombarded—mainly to test the 
effect of gun fire on fire controls and-electrical fittings. The 
French battleship Iéna—recently blown up at Toulon—is 
being patched up for a similar fate, the decision being 
that she is not worth the immense cost of rebuilding, the 
explosion having absolutely wrecked her inside. 





THE wonder is that more old battleships are not used up in 
this way. They fetch next to nothing under the auctioneer’s 
hammer, and the little that they do bring would be well 
expended in ‘‘targeting’’ them. There are hundreds of 
things to be learned about the effect of gun-fire. 





THE German cruiser Dantzig, with new propellers, has 
made 23-19 knots with 12,670 horse-power. As the designed 
horse-power is 11,000 only, and the resulting speed 23 knots, 
the new propellers do not seem to have done much for her. 
The Dantzig is dockyard built, and, like all the dockyard 
built sma]l German cruisers, falls behind her contract-built 
sisters in speed. This is a curious fact—probably due to the 
weight of ‘‘improvements.’’ Contract-built ships are rarely 
altered, whereas very few ships are built in a State dock- 
yard without some changes being made on the original 
design. 





TueEsame thing happens here. Our private yardships usually 
float closer to the designed displacement than the dockyard- 
built ships—for the same reason—fewer ‘‘ improvements ”’ 
worked in. Take, forinstance, the Kentand Lancaster, which 
were engined by the same firm, and have identical engines and 
boilers. In and out the Lancaster can nearly always get 
along faster. Then again there is the Essex, which has 
steamed more during the last year or two than any other 
two ships in the Navy. She has worked up to well over 
23,000 horse-power instead of her designed 22,000, and yet 
been slower than a sister ship doing 22,000. She draws 
about a foot more than her sisters on a given amount of coal ; 
and has heavier fittings right away through. This may help 
to account for the way in which she has steamed, day in 
and day out, without the slightest hitch, or it may not. 
But she has always had a iot of extra weight to carry. 








PuysicaL Society.—It is announced that the third annual 
Exhibition of Electrical, Optical, and other Physical Apparatus 
will be held at the Royal College of Science, South Kensington, on 
Friday evening, December 13th, from 7 to 10 o’clock. 


INSTITUTION OF MINING AND METALLURGY.—The gold medal of 
this institution has been awarded to Sir. Archibald Geikie, in recog- 
nition of his services to geological science. The Consolidated Gold 
Fields of South Africa gold medal and premium has been awarded 
to Dr. T. Kirke-Rose for researches on the metallurgy of gold, and 
students’ prizes have been bestowed upon Mr. Gilmour E. Brown 
and Mr. Arthur E. Pratt. Post-graduate scholarships have been 
awarded to Messrs. W. M. Henderson, E. D. Pope, L. G. Campbell, 
G. Hildick Smith, and Diggory Stanton. The new president of 
the institution will be Mr. Alfred James. 


REGULATIONS FOR THE CASTING OF BRrass.—On the 6th of June, 
1907, the Secretary of State, acting under the powers conferred 
upon him by Section 79 of the Factory and Workshop Act, 1901, 
certified the process of casting brass or any alloy of copper with 
zinc to be dangerous, and published a notice on the 14th of June, 
1907, of his proposal to make certain regulations, and of the time 
within which any objections made with respect to these regula- 
tions must be sent to him. Objections have been received and 
considered, and, in consequence, an inquiry is to be held. This 
inquiry will be opened by Mr. William Wills, the Commissioner 
appointed to hold it, at the Council Chamber, Municipal-buildings, 
Birmingham, on Monday, the 16th December, 1907, at half-past 
ten in the forenoon, at which time and place the Chief Inspector 
of Factories and any objector, and any other person who, in the 
Commissioner’s opinion, is affected by the draft regulations, may 
appear either in person or by counsel, solicitor or agent. The 
inquiry will be continued from day to day, or otherwise, at such 
place or places as the Commissioner may appoint. For the conve- 
nience of objectors prints will be made of all the objections 
received to the draft regulations, and will be sold to any objector 
at the price of 23. 63. per copy, unless before the 25th iastant 
notice is received by the Treasury Solicitor, Law Courts Branch, 
No. 276, Royal Courts of Justice, London, W.C., that any objector 
desires his objection to be treat; d as confidential, in which case such 
objection will not be disclosed. This course will enable objectors 
whose objections are practically identical to appear by one repre- 
sentative should they desire to do so with a view to shorten the 
inquiry. These copies will be obtainable on application to the 
Treasury Solicitor at the address given above. It is thought 
desirable that all objectors who wish to be heard at the inquiry 
should be present or be represented at the opening, but it will not 
be necessary on the first day for them to have any witnesses in 





THE St. Vincent class—St. Vincent, Collingwood, and 


attendance, 
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THE RAND WATER BOARD PLANT AND 
WORKS. 
No. III.* 


We have already alluded to the pumping engines made 
by Hathorn, Davey and Co., Limited. They are of the 
inverted vertical Corliss triple-expansion type. They 
are shown below and on pages 517 and 520. The main 
dimensions are :— 
23in. 
43in. 
64in. 
12in. 
36in. 

40 

13}in. 

181n. 

12in. x 18in. 
10in. x Sin. 
7sin. x 10in, 
7tt. 

in. 

12ft. 

18,000 Ib. 
6in. 

16}in. 

1 sq. ft. 
17in. 

36in. 

24ft. 2in. 
10ft. 8in. 


High-pressure cylinder diameter ... 
Intermediate 9 
Low-pressure ” 
Pamp rams diameter 
Lo eee ae 
Revolutions per minute (normal) 
Diameter of crank shaft ... ... ... 
Diaxneter of crank shaft at fly-wheel 

Main bearings, diameter and length 

Crank pins « “a 

Crosshead pins me ‘+ RP 
Length of connecting-rods between centres 
eo oe 
Fly-wheel, diameter ... ... ... 0... 0... 0 o 
Weight of each (two) fly-wheel rim, about ... 
Diameter of steam inlet, high-pressure 
Diameter of low-pressure exhaust ... 

Cooling surface of condenser ... 

Diameter of airpump  ... . 
Stroke ofairpump < ... . 
Length of engine as Balok 
Watt CE OUR BANE nk. aes ne ns) wes 
Extreme height of engine from ground level 

Height from base of pump to ground level... 

Overall height of pump and engine = 36ft. 
Total net weight of engine and pump ... 444,000 Ib. 


The engines are, as will be gathered from the illustra- 
tions, of massive construction. Each engine is set on three 


” 
” 


adjustable reach rod. The pumps are of the ordinary 
| plunger type, plungers of cast iron, and the pump work 
| generally of cast steel. The suction and delivery valve 
| boxes are arranged in front of their pumps, being 
bolted tg suction and delivery mains common to the 
| three pumps. The valves and seats are of bronze. A 
| portion of the water, on its way to the pumps, passes 
through the condenser tubes. The guarantee of these 
| engines is a most stringent one, steam consumption, 
when running at full normal load and exhausting to the 
condenser, with steam superheater not over 100 to 
120 Fah. at the engine, is not to exceed 11°5 lb. per 
water horse-power. 

These engines have been recently tested, and a copy 
of the Chief Engineer’s report, with an account of the 
tests, is given below :— 

Under this contract it was arranged that the tests of the steam 
consumption of these engines per horse power of work actually 
performed in lifting water should be carried out by a third person 
agreed upon by the Board and the contractors. 

The makers guaranteed a certain steam consumption per net 
horse-power hour. If they exceeded this by more than 4 per 
cent., a penalty was recoverable by the Board, while, on the other 
hand, if the consumption fell short of their guarantee by more than 
4 per cent., a premium was payable to them. 

These tests for steam consumption were to be made under 
normal and overload conditions of working. Professor Orr, of 
the Transvaal University College, was appointed to carry out the 
tests, and the first of the four engines included in the contract 
underwent the test under normal load on the 7th September, and 
that under overload on the 8th September. The actual work of 
observation was mainly done, under the supervision of Professor 
Orr and his assistants, by the students of the Transvaal University 
College, but all the more important observations were also checked 
by servants of the Board, whg took the readings at the same 
time as the students. As the guarantee given by the con- 
tractors was a very high one, particular care was taken 


base plates, one for each line. The two fly-wheels, one for to verify all the results arrived at, the volume of water 


each side of the I.P. line, preventing a continuous 
base plate being employed. Each base is carried on 
two cast iron girders, the ends of which rest on the foun- 
dations. Immediately under the first of the base plates 
the girders are also carried on the pump valve boxes, thus 


pumped being ascertained by the measurement of the tanks 
from which it was drawn ; leakage, slip, and other factors which 
might affect the result were carefully measured and allowed for. 
A copy of Professor Orr's report and the results of the test are 
appended. It will be seen that the contractors came very close to 
their guarantee, which was 11-51b. of steam per net horse-power 












































as 89-5 per cent. under normal load and 90-1 under overloag 
These results are, so far as I am aware, better than have ever been 
obtained with pumping plant of this or any other class, The 
make it clear that while the mechanical efficiency of the onging 
falls off somewhat, as might be expected in the overload te 
this is more than compensated by the increased efficiency of the 
ump. 
r 1 may be of interest to mention here that fifteen tenders for 
the main pumping machinery at Zwaartkopjes were received, ang 
of these two were lower than the accepted one. The latter was 
Hrsg because the guaranteed steam consumption was so much 
igher in the other cases as to outweigh the difference in first cost, 
The guaranteed rates of steam consumption under normal load of 
the two lower tenders referred to were respectively 24 lb, and 15 b, 
as against 11-5 lb. per net horse-power for the accepted tender, 
This figure, in the last instance, applied also to overload, for 
which, in the two other cases, the guaranteed rate was considerably 
increased, 

As the other three engines yet to be tested are exactly the same 
as that now in question, there is every reason to believe that the 
results will closely resemble those already obtained. Two sets have 
now been at work for a considerable time, and have given entire 
satisfaction. 

There have been but few of even the initial troubles which are 
usual in such cases, With this plant, after allowing for the fact 
that the performance under ordinary working conditions wil! not 
be so good as on test, there is every reason to expect that it will be 

sible to pump 1000 gallons from Zwaartkopjes to Turffontein 
Nek at a cost of about 2}d. for pamping charges, or, in other words, 
excluding maintenance and depreciation, one net horse-power hour 
will cost about 4d. 

These engines are low speed, and of substantial construction ; the 
temperature of the superheated steam used is limited to 500 deg, 
There is, therefore, every reason toexpect that the cost of mainten- 
ance will be very moderate. 

At an early stage in the progress of these works, I reported to 
the Committee on the relative advantages of gas and steam plant 
for the Zwaartkopjes Pumping Station, and although it appeared 
that a certain economy in fuel consumption would result from the 
adoption of the former, I decided, for a variety of reasons, to 
recommend the latter, although quite such good results as have 
been obtained with the steam plant now at work could not then 
be reckoned upon. 

I desire, in conclusion, to bear testimony to the extremely care- 
ful and conscientious manner in which these tests were carried out 
by Professor Orr. He and his assistant, Mr. Wimbush, spent 
more than five days in making the test, and in the necessary 










































































































































































Tar Excinrer 


the valve boxes serve as a second base plate, making it 
practically impossible for the sets to get out of line. The 
main frames are circular in form, with open sides, the 
guides being bored to receive the crossheads. The cylinders 
are each jacketed with live steam. The valves are carried 
in the cylinder covers, reducing the cylinder clearance 
toaminimum. The clearance between piston and cylinder 
heads is ;;in. at top head and ,};in. at bottom. The cross- 
heads are of steel, and are provided at the upper end 
with lugs, into which four 4}in. diameter distance rods 
are inserted, and which connect the pump plungers 
rigidly to the crossheads. The steam receivers are of the 
surface reheating type, live steam being passed through 
the tubes. 


| affect the results have been so carefully taken into account. 





























PUMPING ENGINES AT ZWAARTKOPJES 


hour, the actual consumption being 11-651b. under normal load 
and 11-46 lb. under overload. 


As, under the latter test, the | 


engines were developing about 32 per cent. more power than was | 


the case under normal load, it will be apparent that the rate of 
steam consumption remained nearly constant over a considerable 
range, which includes the limits within which these engines will 
usually be worked. 
sumption constitutes, so far as he can ascertain, a world’s record 
for efficieney in this class of pumping machinery. It is certainly 
a record for engines of similar power; although higher results are 


reported to have been obtained on two occasions, in the United | 
I } 


States, with pumping engines of considerably greater capacity. 





























Swars Sc 





preparatory work, and must: have expended a considerable time 
in collating and calculating all the results obtained. 
D. Lerrcu, M., Inst. C.E., Chief Engineer. 


[Cory.] 


| TESTING PUMPING ENGINE (No. 5) AT ZWAARTKOPJES, 


Professor Orr remarks that the steam con- | 


do not know of any such tests in which all causes which might | 


| has been usual, in tests of this kind, to neglect the slip of the 


The valve gear is made under Messrs. Hathorn | 


and Davey’s patent. Alay shaft driven positively through | 


intermediate shafts from the crank shaft is carried in 


front of the cylinders and operates the whole of- the | 


gear. 
the lay shaft rotating inside the cut-off blocks, a block being 
provided for each valve. Brackets on the blocks are 


attached to cut-off rods, those of the high-pressure gear | 


being connected to the governor lay shaft, and hand | 
| any record so good as that of the Zwaartkopjes engine. 


adjustment being provided for the intermediate and low- 
pressure rods. 


The cut-off rods, besides regulating the | in which the pumps were said to have an efficiency exceeding 100 


point of cut-off, transform the reciprocating motion | 


The steam valves are actuated from excentrics on | 
| not be the best. 


pumps, and this was done in the tests of the American engines 
referred to. The results obtained with these engines, assuming 
the percentage of slip to have been the same in all cases, are about 
1 per cent. better than the Zwaartkopjes engine, but the latter 
shows a slightly lower steam consumption per indicated horse- 
power, and it is doubtful whether, if slip were taken into account 
in both cases, the performance of the Zwaartkopjes engine would 
The builders of these American engines tendered, 


| and gave a guarantee equivalent to the accepted tender, but their 


derived from the excentric into a rocking one, so that a | 


full engagement gear is provided with a long sliding 
contact which permits of accurate adjustment of the 
cut-off and gives a very close speed regulation even with 
such a low speed as 40 revolutions. The action of the 
gear is similar to that of a cam, in that the reach 


rod is forced from the lay shaft by the cut-off block, | 


rotating the valve by its motion, in the reverse manner to 
the ordinary “ hook” Corliss gear. 
through an ordinary spring dashpot, fitted with air- 
cushioned plunger, to provide the quick cut-off. The 
exhaust gear is operated positively from the lay shaft by 
a cam, the two valve stems being rigidly connected by an 
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| cent, under normal load and 98-2 under overloa 
| able figures give the combined efficiencies for pumps and engines 


price was 32 per cent. higher. 


It | as possible to 900ft. 


| 
| 
| 
| 
| 
| 


Apart from these American results, I have not been able to find | 


this, account is not taken of some recently published English trials, 


per cent., a result obviously impossible and absurd. There can be 
no doubt that the performance under consideration is very far 
superior in point of economy to anything previously done in South 
Africa. A pumping plant recently installed at the Premier Mine 
was stated to have given very good results, but, so far as I know, 
no evidence for this beyond mere assertion has ever been adduced, 
and the makers of the plant in question, when tendering for pump- 
ing plant for the Board, under conditions similar to those speci- 
fied at Zwaartkopjes, did not see their way to giving a better 
guarantee than 15 |b. of steam per horse-power of work actually 


The reach rod passes | performed, and this only with a degree of superheat considerably 


in excess of the limit specified by me. The steam consumption 
per I.H.P. of the Zwaartkopjes engine is 10-43 lb. under normal 
load and 10-32 lb. under overload. The mechanical efficiency uf 
the engine is 96-2 per cent. under normal load and 95-2 under 
overload, while the mechanical efliciency of the pumps is 96-9 per 

¢ These remark- 


In saying | 





RAND WATER BOARD. 

I beg to submit the results of the tests carried out by me on 
engine No. 5 at Zwaartkopjes Pamping Station of the Rand Water 
Board. As specified in the agreement between the Board and the 
contractors, the following tests were made :— 

Test No. 1.—Full load trial for ten hours, pumping at the rate 
of about 84,000 gallons per hour against a head adjusted as nearly 


Test No. 2 —Overload trial for ten hours, pumping at the rate 
of about 100,000 gallons per hour against a head adjusted as nearly 
as possible to 960ft. 

Test No. 1 was carried out on September 7th and test No, 2 on 
September 8th, 1907. The object of the tests was to determine 
the steam consumption in lb. per hour per pump horse-power, that 
is per horse-power of work actually performed in lifting the water. 
Through the kind offices of Mr. D. C. Leitch, M.I.C.E., Chief 
Engineer of the Rand Water Board, I was enabled to carry out 
complete scientific tests in accordance with the instructions laid 
down by the Institution of Civil Engineers, as detailed in Vol. 
150 of the ‘‘ Proceedings.” A considerable amount of valuable 
data has been obtained, and the additional figures will be placed 
in the hands of both interested parties as soon as the complete 
results have been worked out. Below I submit the details 
of the tests as far as the guarantees are concerned. : _The 
tests were made under working conditions, the additional 
head specified being obtained by throttling the sluice valve 
in the rising main. All instruments and apparatus used in con- 
nection with the tests were carefully calibrated, and every precau- 
tion taken throughout to ensure the greatestaccuracy. Thesteam 
consumed was measured by weighing the water discharged from 
the air pump and jacket drains. The discharge from the jackets 
was passed through a coil, placed in a tank through which cold 
water circulated, in order that there might be no re-evaporation 
before weighing. The water from the air pump discharge and 
jacket drains was weighed every quarter of an hour, Observa- 
tions of the pressure head were taken every minute, and the 
remaining observations of pressures, temperatures, &c., every {ive 
minutes. It was specified that the delivery from the pone should 
be measured by the Venturi meter in the rising main. Owing to 
this meter not having been calibrated in time for the trials, it was 
agreed to measure the discharge by means of the pump displace 
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ment, corrected for slip specially determined. During each test 
the water was pumped for the first three hours from the suction 
tanks, For the next four hours water was pumped into these 
tanks from the wells. During the remaining three hours water 
was again pumped from the suction tanks, the fall of level being 
very carefully measured by means of a large float and water-level 
indicator. In order to confirm the results obtained for slip, sup- 
plementary tests lasting twelve hours were subsequently carried out 
by pumping from Zwaartkopjes Station to Turffontein Reservoir, 
tests being at the same time made to determine the leakage from 
the reservoir and the rising main. The temperature of steam at 
the stop valve was taken by means of an electrical resistance ther- 
mometer. The mean temperature was spscified to be not more than 
500 deg. Fah. at the stop valve. The mean temperature during 
the first test was 501-1 deg. Fah., and during the second 
499-7 deg. Fah. These figures have been accepted by Mr. Leitch 
as coming within the terms of the specification. During both tests 
there was no leakage from the glands of the piston or valve-rods, 
and no escape from the cylinder relief valves was observed. The 
engines worked smoothly throughout the whole period of the 
trials, and maintained the overload with the greatest ease. 

The results must be regarded with the greatest satisfaction, 
since the steam consumption of this engine constitutes, as far as I 
can ascertain, a world’s record for efficiency for this class of high- 
lift pumping machinery. I wish tocongratulate Mr. Leitch, Chief 
Engineer of the Rand Water Board, and the contractors on the 
highly creditable performance, and the Rand Water Board on the 
possession of such an efficient plant. 

Iam, yours faithfully, 
(Szd.) JOHN ORR, B.Sc., M.I. Mech. EF, A.M.I.C.E., 
Professor of Mech. Engineering, Vice- 
president Transvaal Inst. of Mech. 
Engineers, 
Transvaal University College, 
Oct. 7th, 1907. 


RESULTS OF TESTS, 

Type of engine.—Vertical triple-expansion, condensing three- 
throw pumping engine. 

Made by Messrs. Hathorn, Davey and Co., Limited, of Leeds, 
England. 

Tests made in the presence of D. C,. Leitch, M.1.C.E., Chief Engi- 
neer of the Rand Water Board ; Messrs. Baerecke and Baswitz, 
representing Messrs, Baerecke and Kleudgen, the contractors ; 
A. C, Whittome, Past President Trans. Inst. of Mechanical Engi- 
neers; G. C, Fox, Engineer, Messrs. Goerz and Co., Vice-presi- 
dent Trans. Inst. of Mechanical Eagineers; J. Yule, Engineer, 
Langlaagte Estate and G. M. Co., Member of Council, Trans. Inst. 
of Mechanical Engineers, 

General description of engine.— Vertical triple-expansion, three- 
crank, with cranks 120 deg. apart in sequence high, intermediate, 
and low. Cylinder diameter 23in., 43in., and 64in. respectively, 
by 3ft. stroke. Reheating receivers are placed between first and 
second, and between second and third cylinders. Both barrels and 
covers of all three cylinders are jacketed, the high and inter- 
mediate cylinders with superheated steam direct from boilers, the 
low-pressure cylinder with boiler steam passed through reducing 
valve. The two reheaters are also jacketed with snperheated 
steam at boiler pressure. The pumps are of the single-acting 
externally-packed plunger type, the plungers being directly 
connected to the crossheads of the high-pressure, indicated- 
pressure, and low-pressure cylinders respectively. The suction 
and discharge valves are of th3 multiple spring-loaded type, with 
metal faces, Two fly-wheels are attached to the crank shaft—one 
between the high-pressure and intermediate-pressure cylinders, the 
other between the intermediate-pressure and low-pressure cylinders. 
The steam valves are of the Corliss type, operated from side shaft 
geared to crank shaft. A centrifugal governor controls the cut-off 
in the high-pressure cylinder. There is an automatic cut-off in 
case of loss of head in pumps. 


Test. No.1. Test No. 2. 
1907 7. 








Vie 1907. 
WR ME OR, sea dae aes Ses oe 1 Sept. 8th 
Test began ... saa! “ween ve a Re. 7.45a m. 
Testended ... ... 7.0 p.m. 5.45 p.m. 
Duration of test ... 10 hours 10 hours 
tpn en ee 25-3in. 
Pressure of steam at engine stop valve, 
th eee nrc 2. 183-82 
Temperature of steam at engine stop 
eri ee ie a mre | . 499-7 
Revolutions per hour... 2023-6 ... 2469 
Revolutions per minute 33-73 we 41-15 
Indicated horse-power ... ... ... 433-5 oe, ee 
Indicated pump horse-power ... ... ... 417-1 .. 545-4 
Water pumped per revolution (slip 
neglected) at 70 deg. Fah., lb. ... ... 440-47 440-47 
Water pumped per hour (slip neglected), 
cu. ft BOR ENE EE eG ey eT 17,452 
Water pumped per hour (actual), cu. ft. 13,722 16,827 
Water pumped per hour (slip neglected), 
temp. 70deg. Fah., lb.... ... ... ... 891,325 1,087,486 
Water pumped per hour (actual), lb. 855,059 1,048,541 
Effective head of water pumped, ft. ... 898 974-6 
Horse - power water delivered (slip 
neglected) bak: Bene us) Tceeiciaes, ace eee 535-3 
Horse-power water delivered (actual) ... 387-8 516-1 
Water collected from air pump discharge 
POR TIOUE TE. nc. aoe ake - oss) ose) wed | OO 5251-7 
Water collected from jackets and drains 
SUTIN IR. «is, see snags, sco (aes) OOD 663-6 
Steam consumption per hour, lb. ... ... 4519-9 5915-3 
Steam consumption per I.H P. of engine 10-427 10-324 
Steam consumption per B.H.P., i.¢., per 
indicated pump horse-power ... ... 10-836 10-846 
Steam consumption per water delivered 
horse-power (slip neglected) ... ... 11-18 11-05 
Steam consumption per water delivered 
horse-power (actual) ... ... ... ... 11-655 11-461 
Mechanical efficiency of steam engine 
— Indicated pump H.P. x 100... 96-22 95-18 
L.H.P. of engine 
Mechanical efficiency of pumps (slip 
neglected )— 
= Water H.P. deliv’d (slip neg.) x 100 96-92 98-15 
lndicated pumy norse-power 
Mechanical efficiency of pumps (actual) 
= Actual water delivered HP. , 199 92.98 94-63 
Indicated pump horse-power 
Combined efficiency of engine and pumps 
(all losses considered) ... ... ... ... 89°47 90-07 
Duty: Millions of ft.-lb, per 1000 lb. 
steam (slip neglected) ... ... ... .... 177-10 179-196 
Duty: Millions of ft.-Ib. per 1000 Ib. 
steam (actual)... ...0 ... ws... «-» 169-89 172-77 








A MEETING of the Committee of the Royal Automobile 
Club was held on the 13th instant, and, after full discussion, the 
following resolution was passed nem. con. :—‘‘ That notice be given 
to determine the Agreement dated the 26th day of February, 
1906, and made between this Club and the Motor Union of Great 
Britain and Ireland.” The Club will at once proceed to formu- 
late a scheme whereby after the termination of the Agreement all 
the advantages hitherto enjoyed by the Scottish, the Irish, and 
the provincial Clubs, and individual members, shall be extended 
to them by the Royal Automobile Club, 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





LOCOMOTIVE ENGINE DRIVING. 


Str,—I can only come to the one conclusion, ¢.¢., your correspon- 
dent on locomotive engine driving of the 8th inst. is jesting, when 
he says he can make a driver in two days providing the man 
has had experience with electric engines or in a cotton mill. He 
says a driver arrives at the shed two hours before train time, 
inspects and oils his engine, but does not say how his embryo 
driver of two days’ standing would find his way from the locomo- 
tive depdt toa large teriuinal with its numerous signals, cross-over 
roads, &c., and probably have to make up his train, for there is a 
lot to be done before the very careful operation of ‘‘ backing on to 
a train” that he speaks of. Perhaps he would ask his fireman the 
road, and why this and that had to be done at the terminal before 
starting. He would not expect to give the fireman instructions, 
particularly if he—the fireman —was of more than two days’ stand- 
ing, as he would be, to use ‘‘ Correspondent’s” own words, quite 
competent after two days’ instruction. However, we will assume 
that he backs on to the train safely and gets away ; then, Sir, you 
not only want to ba an engine driver, but, to cut it short, ‘‘a rail- 
way man,” to be able to interpret signals, rules, the effect of the 
weather, what you can do with the load behind the tender, the 
speed required at different portions of the road, put the fireman 
right if he does not display sufficient tact, be a judge of the fire, 
the coal on the tender, and other things too numerous to mention. 
But here I must inform ‘‘ Correspondent” that experience with 
electric engines, cotton mills, or book education cannot take the 
place of practical experience. He says after running fifty miles 
the driver leaves the footplate to see how slide bars, crossheads, 
valve gear, Xc., are running. If his engine was oiled properly be- 
fore starting this is superfluous, and shows want of confidence. The 
railway I am employed on strictly prohibits this practice, as the 
engines do not need this dangerous attention in the short distance 
of tifty miles. Then there is the end of the journey to be reckoned 
with, as to arriving at the prescribed time, stopping at the right 
place, the fire thin on the bars—in a word, punctuality with 
economy ; all this needs more than two days’ training. 

If the unfortunate drivers in the Salisbury, Grantham, Elliot 
Junction, and Shrewsbury disasters could not take their trains to 
their destinations, I would respectfully ask how wou!d such men as 
‘*Correspondent”’ mentions have figured under similar conditions ’ 

The directors and locomotive superintendents of our railways 
also take care that men of such meagre training and experience in 
handling locomotives are not permitted to take charge of and run 
them, as the shareholders’ rolling stock is of more consideration. 

I question very much if the class of men ‘‘ Correspondent” 
mentioned would care to drive a locomotive for the remuneration 
that a locomotive driver receives, or the punishment that is meted 
out to him in case of mishap, notwithstanding the intelligence, 
sobriety, aud vigilance displayed. There is more I could dilate 
upon relating to locomotive firemen being competent with two 
days’ instruction, but space forbids at present. 

November 19th. AN Express DRIVER, 


THE STRENGTH OF RINGS, 


Srr,—I did not offer my solution in any positive spirit, but at 
present I do not quite follow Mr. Wells and Mr. Moyle. As regards 
the latter correspondent, I feel bound to say that I do not follow 
either his sketches or the last paragraph of his letter. Perhaps for 
the general benefit he will further explain. 

First, I take it that his sketches illustrate the manner in which a 
ring ought to fail according to Mr. Wells and himself. I cannot 
cal] to mind a large ring failing, such as the rings at the end of a 
chain sling, probably because metal is cheaper than failures. | 
can, however, offer a small brass ring spliced into the end of my 
domestic clothes drying line; an ordinary hollow brass curtain 
ring much too weak to maintain its shape. But it did not fail 
according to Mr. Moyle’s sketches, but by flattening at the sides, 
precisely in the same way as the links of a chain become distorted 
under excessive stress. 

Are not the stresses in rings loaded as given in the problem set 
the same in character as in the links of a chain? I argue that they 
are, and since an overloaded chain on, say, a set of Weston blocks, 
always becomes hollowed at the sides, whilst the curvature of the 
ends is scarcely altered, I argue that the points of maximum stress 
are on a diameter at right angles to the line of load. 

Secondly, if, assuming I have correctly understood your corre- 
spondent, ‘*the place of application of the load is incapable of 
resisting bending,” then it follows that bending must first occur at 
that point. 

My limited experience tells me that primary bending does not 
occur there, but at points along a perpendicular diameter. Of 
course, bending most occur to some extent at the ends, but not so 
much as at the sides. 

Finally, I do not quite follow Mr. Moyle’s argument referring to 
a fixed as distinguished from a supported beam. 

Such a ring is surely more in the condition of a continuous or 
encastré beam ; the beam or ring being subject to compression at 
the pointof application of the load, and to tension at the extremities 
of a perpendicular diameter, in each case referring to the inner- 
most fibre. 

There must therefore be a point of reversal of stress, but the 
stress due to B M cannot be less or more than 


W xRxer 
Zz 
L 
where W = load 
R = radius of inside of ring 
r = radius of circle bounding the metal of 
ring 
I = moment of inertia. 


Angmering, November 16th. GEO, T, PARDOE,. 





THE PREMIUM APPRENTICE, 


Sir,—In considering the question re premium or no premium it 
should be borne in mind that engineering knowledge, the same as 
any other kind of knowledge, is not a marketable commodity 
which can be purchased in greater or lesser quantities depending 
upon the length of purse of the one desirous of possessing it, and 
it does not follow that because a man pays a premium, however 
large, that he must perforce become an eminent engineer. 

As in most matters, so much depends upon aptitude, and the 
man who pays no premium at all stands just as good a chance of 
turning out a capable man as the other, providing that he has 
equal opportunities of acquiring the knowledge. 

But this is seldom the case, especially in a firm taking both 
‘¢ premiums ” and “‘non-premiums,” and will not be the case so 
long as the present system remains in vogue; the ‘‘ premium ” 
naturally demands some advantage over the other, seeing that he 
is paying for it, and the firm will see that he gets it, as in many 
instances the fees taken as premiums make a substantial addition 
to the profits of the concern. 

At the same time the premium system is, no doubt, keeping in 
the background quite a host of men of exceptional ability who 
would probably turn oat to be ornaments to their profession were 
they given a proper chance. 

Even as itis, the ‘* non-prem.” as a rule turns out quite as good 
as the other and often better, as he knows that his success 
depends almost entirely on his own hard work and study, 
whereas the average ‘‘ premium” seems to think that he has 








nothing to bother about, and that he will become a first-rate engi. 
neer as a matter of course, 

Many are the disappointments both to “premium” and his 
parents, when, after spending, perhaps, hundreds of pounds and 
years of ‘‘time,” he is only capable of taking a position the 
income of which represents but a small percentage of what he has 
laid out in order to get it. If the ‘“‘ premium system” worg 
abolished it would be much better for the whole engineering com. 
munity, and would save much heart-burning and many disappoint. 
ments, 

I apologise for having encroached so much on your valuable 
space, Dravcury, 
November 18th. 





CAISSON DISEASE. 


Sir,—I beg to hand you herewith a letter from our chief meiical 
officer in charge of the Hudson and Manhattan Tunnels, as also 
the Pennsylvania Tunnels under the North River, with reference 
to the statement as to death due to caisson disease in your vi|u- 
able paper of October 18th, and I shall be glad if you are able to 
publish the facts as herein stated. 

Since I have taken charge of the construction of these various 
tunnels, on the initiation of the work I took particular care to 
protect the men in all reasonable ways possible, and selected 
Dr. Loomis as the best practical medical man I knew on this 
subject to take charge “of the entire force. He has under him on 
this work four assistants. I have also given the strictest 
instructions with relation to the acceptance of men for compressed 
air work, and I am sure that at least 50 per cent. of the labour 
offered has been rejected for medical or physical reasons by the 
eXamining medical officers, and during their occupation medical 
supervision is very carefully carried out, as well as other means, 
in the interest of preservation from fatalities and caisson disease, 

Hudson Companies, New York, CHARLES M. JAcoss, 

November 8th. Chief Engineer. 


‘“*To Mr. Charles M. Jaccbs, Chief Engineer. 

‘* Dear Sir,—I desire to call your at‘ention to an article* appear- 
ing in THE ENGINEER, London, of October 18th, 1907, entit!od 
‘ Compressed Air and its Influence on Health,’ from which the 
following is an extract :—‘It is a fact that the men who worked in 
the diving bells at the Dover Harbour works were free from illness 
in contrast with caisson workers at the same pressure. The sickness 
among workers in the New York subaqueous tunnels is considerable, 
and in the Hadson Tunnel works eight men died in six months 
last year.’ 

‘*Since the resumption of work on the Hudson River tunnels in 
1902 I have been in charge of the medical department of that 
work, as well as that of the North River division of the Pennsy)- 
vania tunnels, which comprises the whole of the subajueous 
tunnels in connection with the North or Hudson River. 

‘* During that time there has been constructed in round numbers 
41,800 linear feet of tunnel under the river itself or its filled-in 
banks. In this work my records show that there have been exa- 
mined for work in pressures varying from ]5lb. to 421b. over 
21,000 men. Of that number there were no deaths from con- 
pressed air sickness in the Pennsylvania tunnels—12,000ft-—and 
but two in the Hudson Companies tunnels. 

“This is such a flagrant misstatement of facts that I feel in 
justice to the work and myself, I cannot allow it to pass without 
protest. 

‘*T respectfully beg of you, as chief engineer of al! the tunnels 
building under the Hudson River, otherwise known as the North 
River, to transmit the above facts to the Editor of THE ENGINEER, 
London, for his very kind consideration in the matter.—Yours 
truly, 


‘© A, J. Loomis, M.D., Chief Medical Officer.’ 





STEEL CASTINGS, 


Srr,—What is the truth in regard to the merits of steel castings 
made in Germany and Belgium as compared with the British pro- 
duction ? 

I ask the question because such contradictory statements are 
made concerning the respective qualities of the material turned 
out in our own, ¢.e, British and continental foundries, that one 
seeking to learn the truth from hearsay is only left in a bewilder 
ing maze of opinions, assertions, and contradictions where the 
truth is hard to find. 

Human nature being what it is, one cannot look for impartial 
views from the makers, and it is to be feared, too, that national 
partisanship too often affects and warps the opinions of experts 
and others who are not manufacturers. 

What have the consumers to say—especially those who have had 
the opportunity of putting to the test the productions of British 
and continental foundries alike ’ 

I venture to think, Sir, that the opening of your columns to a 
little free expression upon this matter would excite no little degree 
of interest, especially amongst those of your readers who, like 
the subscriber, are 


November 15th. PERPLEXED. 





APPLICATION OF RAILWAY BRAKES ON CURVES. 


Sir,—It is a coincidence that, before having seen ‘‘ Hillsland’s ” 
letter in your issue of October 25th, page 425, I was discussing 
with a practical railwayman the very point to which your corre- 
spondent refers. We were talking about the Shrewsbury accident, 
and the man in question told me that an application of the brakes 
on a sharp curve would probably cause the flanges of the wheels to 
strike the check rail. 

When the brakes are hard on, it seems to me that the effect 
must be largely, if not wholly, to neutralise the radial action of 
the bogies. In the Shrewsbury case, as in the Salisbury and 
Grantham disasters, however, the engine was no doubt the first 

rt of the train to leave the rails. Each engine had a bogie, and 
in neither case were the bogie wheels braked. 


November 16th. F. W, Brewer. 








INTERNATIONAL LIGHTING AND HEATING EXHIBITION AT St. 
PETERSBURG.—We are asked by Dr. Paul Dvorkovitz 45, St. Mary- 
axe, E.C., the honorary English representative of the International 
Exhibition of Modern Lighting and Heating Appliances to be held 
shortly at St. Petersburg, to draw attention to the fact that there 
are now only a few weeks left in which English manufacturers of 
lighting or heating appliances can secure space for the Exhibition. 
It was originally intended that the Exhibition should be held next 
month in the Imperial Russian Technical Society’s Hall at 
St. Petersburg, but owing to the shortness of time, and the fact 
that the Exhibition is to be of an international character, the 
opening has been postponed until January 28th, 1998, Every 
effort has, we are informed, been put forth in order to induce 
foreign exhibitors to give their support to the Exhibition, and 
France, Germany, and Belgium have come well to the front as 
exhibitors. On the Russian railways, all exhibits which pay full 
freight to the Exhibition will be allowed to return free of all 
charge) while the Austrian, German and French railways are 
making similar arrangements. English exhibits addressed to the 
Exhibition will pass the frontier without Customs examination, and 
they will, moreover, be imported into Russia duty free. Ir. 
Dvorkovitz will be pleased to give our readers any information 
which they may desire. The Exhibition will remain open for one 
month. 











* A resumé of Mr. Leonard Hull's lecture at the Machinery Exhibition. 
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RAILWAY MATTERS. 


Tux Rhymney Railway Company has commenced a 
steam motor car service. The cars, fitted with electric light, are 
constructed to seat sixty-four passengers. 


To the account of the Canadian Northern Railway, 
eighty-one engines and thirty-four enger cars, and over twelve 
hundred other cars have been delivered from the beginning of 
(907 to the present time. 


ORIGINALLY the Canadian Pacific Railway received grants 
of land of some 82,000.000 acres, After re-sales, the company is 
still in possession of 14,825,496 acres free from bonded debt, which 
is rapidly appreciating in value. 

Notice has been given by the Macclesfield and Dis- 
trict Tramways Company of its intention to bring in a Bill for the 
abandonment of the obligations imposed upon it by the Maccles- 
field Tramways Act, 1906, to construct tramways between Hazel 
“rove and Macclesfield. 


Tue New York State Public Service Commission, 
second district, has summoned the railroads of the State to show 
ause, on November 25th, why an order should not be issued requir- 
ing the sale everywhere of interchangeable 1000-mile and 500-mile 
tickets at two cents a mile. 


Tue scheme of the Midland Railway Company for 
laying four sets of rails all the way between Leeds and Bradford is 
to be advanced another stage, the contract for widening the route 
on the Armley Road to Holbeck section having been let. The 
estimated cost of this section is £52,000. 


TuE mail train on the Great Southern and Western 
Railway which left Dublin at 6.40 on Saturday morning, November 
16th, for Queenstown, came into collision with a closed gate, near 
Maryborough. The front part of the mail van was shattered, but 
the sorting clerks escaped injury. No passengers were injured. 


Tue grandest train in the world is said to be the 
Kaiser’s. It cost £200,000, and took three yearsto build. In the 
twelve sumptuous saloons are two nursery caches, a gymnasium, 
music-room, drawing-room, furnished with oil paiutings and 
statuary. The treasure-room, with its two safes, is burglar- 
proof, 


Tux Southwark Council have asked the other metro- 
politan borough councils to support them in an application they 
are making to the London County Council to negotiate with the 
City Corporation, when they rebuild Southwark Bridge, to allow 
the trams to cross the reconstructed bridge to a terminus on the 
City side, 

Tue new railroad bridge over the Pasig River, near 
Fort McKinley, P.I., is reported to have recently collapsed owing 
to the breaking of the superstructure. It is stated that sixty 
workmen were precipitated into the river, three Americans and 
twenty Fillipinos being injured. The estimated damage is reported 
as £20,000. 

In the year 1906 the number of tickets sold at the 
stations in Berlin and its twelve suburbs was 136,000,000, 14 per 
cent. more than in the previous year. Many of these tickets were 
for twoor more journeys, and the total number of journeys was 
252,000,000, or about 700,000 per day, and 12 per cent. more than 
the year before. 


Tue South-Eastern and Chatham Railway announces 
that a special train composed of first and second-class lavatory 
carriages and a restaurant car will leave Calais for Marseilles, 
Cannes, Nice, Mentone, and Monte Carlo on Saturday, December 
2ist, in connection with a special express service from Charing 
Cross station at 2.50 p.m. by the short sea route vid Folkestone 
and Calais. 


In a statement to the New Zealand Parliament on 
November 8th, the Minister of Public Works said that during the 
year 130 miles of railways have been constructed. The proposed 
expenditure on public works during the current financial year 
totals £2,216,000. The Premier said the Manawatu Railway, 
90 miles long, and of the approximate value of one million, would 
be acquired by arbitration, All the railways in the country will 
then be State-owned. 





Tae British Government have officially requested 
Portugal to send a representative to the conference to be held at 
Pretoria next March with the object of effecting a new treaty 
dealing with the question of railway tariffs and Customs duties of 

sritish Sonth Africa and Lourenco Marques. This step is the 
result of overtures made by the British Government with the view 
of overcoming the long-existing friction and rivalry between Por- 
tuguese and British South African interests. 


THE construction of five miles of new railway, extend- 
ing from Skewen, in the direction cf Morriston, with a short con- 
necting line to Briton Ferry-road Station, has been. commenced. 
This is part uf the Great Western Railway Hendy-Skewen scheme 
for bringing the coal traffic from the Amman Valley to the 
Swansea new dock. The work will take about two years to com- 
plete, the chief undertakings being a tunnel under the main line 
at Skewen and a viaduct over the Midland Railway. 


Tue Great Western Railway Company has decided to 
expend some £10,000 for the purpose of increasing its general 
facilities at Port Talbot. For some time past the present facilities 
have proved inadequate for the business demands of the district, 
and portions of land extending from the railway station on both 
sides of the railway have been acquired for the purpose of enlarg- 
ing the goods shed accommodation, and laying down extensive 
sidings on both the town and dock side of the railway. 


Ir is understood in Glasgow that asa result of negotia- 
tions between the Scottish and English railway companies an 
arrangement has been come to involving a total revision of exist- 
ing passenger fares, with a view to increases on certain routes. 
Already the Scottish companies have put into operation an agreed- 
upon increase on what are known as “guaranteed day excursion 
fares.” Certain week-end fares are being increased. 10 per cent., 
and in some cases an announcement of their total abolition is 
expected. 


AccorpinG to the Railway Times, Bombay, the Secre- 
tary of State has now communicated his decision regarding the 
rearrangement of the Southern-Indian railway system, and it is 
understood that he has determined to hand over the Bangalore- 
Madras section of the new Southern Mahratta Railway, thereby 
facilitating the flow of traffic into Madras. Regarding the junction 
with the Great India Peninsular Railway the Secretary of State’s 
decision is to leave the junction at Raichur as at present, this being 
a compromise between the competing proposals, which suggested 
Wadi and Guntakal respectively. ; 


os 

Accorpine to L’Eclairage Electrique, traction by 
steam locomotives fitted with smoke consuming apparatus is to be 
temporarily re-established in the Simplon Tunnel, cwing, to the 
fact that the locomutives lent by the Valtelina Railway have given 
rise to difficulties in working. eir dimensions cause them to act 
as pistons, and thereby a great deal of energy is absorbed. 
Further, on account of the condensation, arising from. the 
differences of temperature inside and outside the tunnel, the 
insulators deteriorate, and several motors have, been damageds 
Modifications which have.been-intraduced: inthe motor: insulation 
Will, it is hoped, satisfy these special operating conditions, 


NOTES AND MEMORANDA. 


In Sweden, ninety-seven works were in operation 
during 1906 for the production of forge iron and steel, 


TuE exports of coal from Hull for the week ending 
November 5th totalled 77,406 tons, against a total of 59,800 tons 
for the corresponding period of last year. 


MANGANESE, according to the American Machinist, is 
the best deoxidising agent for nickel and its alloys, and is now ex- 
— used, Not only does it remove the oxygen, but the sulphur 
as well, 


We hear that Major Edgar Russel, of the American 
Army Signal Corps, has taken good photographs of Washington 
from a distance of 7500ft. by means of a telephoto camera 
designed for the use of war balioons. 


Paper making in Japan has been very active for the 
past year or so, New companies have been formed, and old ones 
enlarged. Most Japanese mills use steam for motive power, and 
nearly all the machinery used is of American make, 


Tue largest labour organisation in the world is, accord- 
ing to a recent industrial report, the Deutscher Metallarbeiterver- 
band-German Metalworkers’ Union. At the close of 1906 the 
membership was 335,075, and during the past year funds collected 
amounted to £376,000. 


A REPORT on the gold values in the Klondike high-level 
gravels, by R. G. McConnell, geologist for the Dominion of 
Canada, states that the value of the gold already taken from this 
district amounts to £23,800,000. and the estimated value of the 
amount yet to be mined is £13,000,000, 


THE occurrence of spinel in blast furnace slags appeers 
to have been first determined in 1880 by Muirhead, who found thut 
highly aluminous slags left a proportion of very intractable residue 
varying from 5 per cent. to 174 per cent. of the whole weight. 
This when analysed proved to bo spinel, with about one-third of 
the magnesia replaced by iron. 


Many different mixtures are used in Italy at the 
present time for soldering preparations, but they are nearly all 
primitive. There are some patented articles on the market, but 
they do not seem promising, as the Italian user in general would 
rather use a mixture containing hydrochloric acid, which he has 
always used, than risk novelties. 


AN extraordinary outburst on the sun was observed by 
Dr. Rambaut, director of the Radcliffe Observatory at Oxford, last 
Friday. About 10.45 o’clock an immense flame shot out, and 
growing at the rate of 10,000 miles per minute by 12.10 had reached 
a height of 325,000 miles above the sun’s surface. The flame then 
broke up into fragments, and except fora mere stump had dis- 
appeared by 12.15. 


As an instance showing the vast growth of the use of 
dies for forming pieces formerly made by hand, says the American 
Machinist, Mr. G. H. Steward, in a paper before the Master Black- 
smiths’ Asscciation, pointed out that at the Altoona shops of the 
Pennsylvania Railroad they have complete setsof dies and formers for 
making all parts of steel passenger, baggage, mail, and dining cars 
from the deck moulding at the top to the trucks, excluding the 
welding of the rods and similar parts, In all there are 1054 dies 
in use at these shops. 

A RECENT number of the Bulletin of the Bureau of 
Standards contains a long paper by Messrs. E. B. Rosa and N. E. 
Dorsey describing a new determination of the ratio of the electro- 
magnetic to the electrostatic unit of electricity. The value found 
by the authors, as a result of researches continued without interrup- 
tion since November, 1904, is v = 2-9963 x 101, taking the 
dielectric constant of air as unity. Referred to a vacuum, this 
becomes 2-9971 x 10! The authors believe this is correct to 
within 1 part in 10,000. 


AccorpING to the statistics of accidents dueto electricity 
during 1906 in Switzerland, recently published by the Swiss Asso- 
ciation des Electriciens, there were 34 cases with 35 victims, as 
compared with 29 cases and 30 victims in 1905. In 19 cases the 
injuries were fatal, as against 21 deaths in the previous year. In 
analy sing the causes of the accidents, it is stated that 50 per cent. 
were wholly due to the negligence of the victims, and 9 per cent. 
partly so, On the other hand, in 18 per cent. of the cases the 
fatalities were owing to the carelessness of others. 


In operating a coal-cutting machine by electricity the 
most economical means for transmitting power from the feed wire 
in the entry to the machine is, says an American engineering con- 
temporary, a cable which is carried about the mine with the machine. 
This cable is usually 250ft. long, sometimes longer, and is wound 
upon a convenient reel. The cable should beof the twin type, two 
wires being laid side by side, thoroughly insulated from one 
another and securely bound together. At the ends of each cable 
two hooks should be attached for making contact with the wire in 
the entry. 


AccorpinG to the Iron and Coal Trades Review, out 
of forty-two existing blast furnaces in Belgium, thirty-seven are 
at present in operation, the output of pig iron per twenty-four 
hours comprising :—Eight furnaces, 680 tons of forge pig; four, 
280 tons of foundry pig; and twenty-five, 3022 tons of Bessemer 
and basic pig. The output of pig iron from Belgian blast furnaces 
during October last comprised 16,710 tons of forge pig, 8350 tons 
of foundry pig, and 92,960 tons of Bessemer and basic pig, a total 
of 118,020 tons, which compares with 127,500 tons in the corre- 
sponding month of 1906, 


AccorpinG to the Naval and Military Record the 
335 tons French destroyer Branlebas obtained on a recent trial a 
speed of 28-57 knots with over 7000 horse-power. These results 
are regarded as satisfactory. Most of the sister vessels to the 
Branlebas have attained their nominal speed of 28 knots with 
difficulty. Their predecessors of the 300 tons series easily reached 
30 knots, some of them even exceeding 31 knots, the Epieu and 
Arbalete for instance. On the other hand, the newer boats have 
been designed to preserve a good speed in a moderate seaway, and 
their freeboard is much higher than that of the 300-ton boats, 


Wuen sulphur is burnt in oxygen at atmospheric 
ressure, about 2°76 per cent. is converted into sulphur trioxide. 

hen burnt in air, about two and a-half times as much—say, 
7 per cent.--of the sulphur forms trioxide. The humidity of the 
gas, and the presence in it of carbon dioxide, appear to have little 
influence on the proportion of sulphur trioxide formed, whether 
air or oxygen be used; but the proportion of nitrogen present 
does affect the yield of trioxide considerably, and it would 
seem that the nitrogen acts as a carrier of oxygen to the sulphur 
—- doubtless through becoming oxidised itself in the first 
nstance. 


AN official report upon a discovery of asbestos in the 
Pilbarra district (Western Australia) states that the mine is 
situated in a very rough piece of country about fifteen miles due 
west of Cooglegong. The asbestos lodes occur in a belt of serpen- 
tine country, running north-east and south-west, that lies more 
or less in a valley, bounded on the north and south by large jasper 
dykes. The serpentine belt varies in width from twenty chains to 
about five chains. Very little prospecting work has been done, 
however, and until it is ascertained whether the lodes and fibre 
live at depth, and also the percentage of fibre in the lode at 
these depths, it is utterly impossible for any one to form an opinion 
tas, to. the. value“6f! the mine,.or-the amount of the asbestos 








available, 









MISCELLANEA. 


A PILE-DRIVER at New Orleans is 108ft. high, and is , 
supposed to be the highest ever built. 


THE repairing work at Chatham is so plentiful that 
it will be sufficient, it is said, to last through both this and next 
winter. 


TuE P. and O. steamer Caledonian has, we hear, broken 
the record from London to Calcutta, reaching the Hooghly in under 
twenty-five days from London. 


Duriné a recent rain storm in Cornwall over fifty tons of 
coal were washed away at St. Stephen’s and for half a mile at 
Meledor the road was broken up, rendering traffic impossible, 
Holes were washed out 4ft. deep. 


ExPERIMENTS are being made in New York with a new 
type of steamer to run 60 miles an hour. The keel is practically 
one huge propeller with flanges working up and down, enabling 
the vessel to travel at a great speed. ; 


On Monday last the Scotch Miners’ Federation 
decided to ask permission of the Miners’ Federation of Great 
Britain to bring about a general strike of Ayrshire coalminers to 
secure greater freedom of action for the men. The decision will be 
given next week. 


Tue Bollettino delle Finanze of October 27th contains 
a notice to the effect that Signor Giuseppe Grolli has made appli- 
cation to the Prefecture of Sondrio for permission to appropriate 
60 litres of water per second from the Rio Bundone C; and the 
Margatta torrent, in the commune of Teglio, for motive power for 
industrial purposes. 


It is stated that the site selected by the syndicate of 
Berlin financiers and coal mineowners for the establishment of a 
colliery in the Kent coalfields is near Lydden, about three miles 
north of Dover. In addition to the coal, the syndicate have, it is 
stated, been particularly attracted by the fire-clay, which is stated 
to be somewhat scarce in Germany. f 


As a result of the almost complete cessation of Govern- 
ment orders and the consequent inadequate sales in the inland 
markets, the Russian copper-finishing works propose to devote 
themselves to the cultivation of the export market. They have, 
therefore, approached the Government, which have undertaken to 
refund the amount of the duty paid on raw copper when worked 
up into manufactures for the export market. 


Tre consulting engineer employed in connection 
with the construction of the Quebec bridge, Mr. Theodore Cooper, 
gave it as his opinion, in the course of the evidence taken by the 
Canadian Commission of Inquiry, that if prompt action had been 
taken to protect chord 9 west from further deflection when the 
bend was discovered, the Quebec bridge would not have collapsed. 
That would have been only about three hours’ work, and the ex- 
pense would have been about £20 in timber and bolts, 


THE workmen’s representatives on the Iron Founders’ 
Conciliation Board met last Saturday afternoon in Newcastle, 
Mr. Arthur Henderson, organising delegate, being present. The 
meeting, which was private, was called to consider the recent 
notices for reduction of wages received from the North-East Ooast 
Engineering Employers’ Federation. Arrangements were made 
for opening up correspondence with the employers’ representatives 
with a view to calling a meeting of the Conciliation Board. 


THe Mersey and Irwell Joint Committee having 
written the Gorton Council asking what steps were being taken 
regarding the sewage extension scheme, a reply has been sent 
explaining that, though a large scheme of extensions is necessary 
to meet the district’s needs, the question is in abeyance pending 
the settlement of the question of the amalgamation of that district 
with Manchester. The Council are agreeable to this, providing the 
ratepayers approve of it, and a poll is shortly to be taken. 


Ir is reported that the Public Control Committee of 
the London County Council recently decided that they would not 
be justified in recommending the Council to expend public money 
in assisting M. Maggiora with his experiments for dispersing fogs 
by air currents from ‘‘air cannon.” They agreed, however, to 
recommend the Council, subject to the consent of the Main Drainage 
Committee, to grant M. Maggiora the use of some waste land 
adjoining the Barking outfall works for his experiments. 


A rEpoRT of the Commissioner of Mines published in 
a recent issue of the Hisen-Zeitung gives an account of a discovery of 
copper in British East Africa, in the valley of the Tsavo River. 
The most important tind is about 70 kiloms. west of Tsavo station. 
The ore is both native copper and sulphide in a large quartz reef, 
which runs from the foot of Mount Kiulu south-east through the 
valley. Its extent has not yet been determined. In addition to 
the copper, there are traces of gold, and platinum is also suspected. 
The assay is said to show 30 per cent. copper in the reef. i 


PARTICULARS are now published of a new system of 
transmitting photographic images by the ordinary telegraph line 
which is said to give much clearer definition than the system of 
Professor Korn, of Munich. According to the discoverer of the 
new process, M. Edouard Belin, a French engiseer, his system, 
which is quite independent of that of Professor Korn, will shortly 
be tried on a telegraphic line, such as that between Paris, and 
Marseilles. With his present apparatus for ‘ telesvereographie ” 
he claims to be able to transmit photographs to a distance of 
1500 kiloms. 


Tue Edgar, one of the first-class cruisers designed by 
Sir William White, has recently shown good steaming capabilities, 
not only with reference to speed, but also with regard to coal con- 
sumption, in comparison with more modern ships. The Europa 
and Edgar were both engaged in bringing home relieved crews 
from the Powerful and Cambrian. Throughout the passage home 
the Edgar’s speed averaged over 13 knots, with only two boilers 
generating steam. The coal consumption of the Europa was in 
excess of that of the Edgar, although she did not maintain the 
speed of the latter. The Edgar also used her auxiliary boilers. 


Tue loss of one of the starboard propeller blades of the 
battleship Cesar, at Devonport, has led toa thorough examination 
of the shafting, ‘‘A” brackets, and bearings to be made, the bosses 
of the propellers being removed, and the main shafting withdrawn 
for the purpose. This examination has disclosed a fracture in the 
metal sleeve of the inner shafting, necessitating its removal to the 
factory for repair. Both bosses, together with the remaining five 
blades, have been hoisted on to the dock side for examination. 
The procedure adopted in the Cesar is that followed in the case of 
all torpedo craft docked subsequent to the foundering of No. 99, 
and it is expected that the shafting of all vessels will in future 
undergo a similar examination as they come into dockyard hands 
for large refits. 


Tue first. general meeting of the session of the 
Sheffield Society of Engineers and Metallurgists was held recently 
in the Department of Applied Science, St, George’s-square. 
There was a very good attendance. A lecture entitled ‘‘ Saper- 
heated Steam in Practice” was given by Mr. R. S. Gallaher, of 
Bradford. The lecturer dealt with the following points :—Pro- 
perties of saturated and superheated steam ; progress of super- 
heating in recent years ; etficiency of the engine; transmission of 
steam and consequent losses ; superheaters as applied to Lanca- 
shire and Cornish boilers; types of superheaters ; fluctuation of 
supérheat- temperature due to varying load ; effect of applying 
superheat to existing plants ; and economy obtained, 
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ENGINES AND PUMPS FOR THE RAND WATER BOARD 


HATHORN, DAVEY AND CO, LIMITED, LEEDS, ENGINEERS 


(For description see page 516) 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


psTRIA.—F. A- BRooKHAvs, Seilergasse 4, Vienna. 
A A. KELLY AND WavsH, Limirep, Shanghai and Hong Kong. 
= _F, Diemes, Finck & Beyvazunpsr, Shepheard's-buildings, Cairo. 
wo LNOE.—Bo¥ veau & OHEVILLET, Rue de la Banque, Paris. 
Onare.ot & Orn., Rue Dauphine, 80, Paris 
BRMANY.—ASuUER AND Co., 5, Unter den Linden, Berlin. 
é F. A. BrockHaus, Leipsic; A. Twaitmnyur, Leipsic. 
INDIA—A- J. ComBRIDGE AND Oo., Railway Bookstalls, Bombay. } 
JTALY.—LoxscueR AND Oo., , Corso, Rome; Boooa Frurus, Turin : 
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notice can be taken of communications which do not comply with these 
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a All letters intended jor insertion in Tow Encivumr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

sar =We cannot wndertake to return drawings or manuserspts; we must, 
therefore, request correspondents to keep copies, 


REPLIES. 


PREMIUM AppRENTICF.—You will find the question briefly but exccllently 
discussed in D. K. Clark’s manua', which no dou .t you have. If you 
have not, it is the first book to acquire. We quote the first few 
sentences, but the tables sre too long to give. ‘The flow uf steam of 
a greater pressure into an atmosphere of a less pressure increases as 
the difference «f pressure is increased, until the outside pressure is 
reouced to 58 per cent. of the absolute pressure in the boiler. The flow 
of steam is neither increased no dimimished by reducing the outside 
pretsurs below 58 per cent. «f the inside pressure, even o the ext-nt 
of a perfect vacuum. In flowing th:ough a nozzle of the best form 
the st am expands to the outside pressure and to the v- lume due to 
this pressure, so long 9s it is not less than 58 per cent. of the inside 
pressure. For an outside pressure of 58 per cent. and for lower 
pressures, the ratio of expansion is 1 to 1-624.” You will also find two 
articles, by Rankine, in Taz Excinegr of November 26th and December 
8rd, 1869. 
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Modern Ordnance. 


Monsieur CANET, upon whose election as Pre- 
sident of the Junior Institution of Engineers we 
congratulate both him and the Institution itself, 
disavowed in the early part of his excelient address 
on Monday evening any intention of touching upon 
controversial matter on an occasion when discussion 
is not permitted. But no matter how innocent his 
intentions may have been, the result is nevertheless 
that his paper bristles with contentious points, and 
we can imagine that among his audience there were 
not a few who—like the correspondent whose views 
we print upon another page—would have welcomed 
an opportunity of saying their say on many of the 
comparisons that were drawn. Artillery, its con- 
struction, ammunition, and its use, have from the 
earliest days of gunpowder presented a subject 
about which discussion, frequently of a heated 
order, can be safely counted upon, and it must 
have required all the weight of precedent and 
authority to prevent an infraction of the rules at 
the Institution on Monday. 

The correspondent to whose contribution to our 
columns we have already referred obviously takes 
the view that English guns are badly or wrongly 
made and insufficiently used. The latter charge 
refers, no doubt, to military weapons, for we imagine 
that not even a person holding his pessimistic views 
would contend that our naval guns are allowed to 
rust. Merely touching this point in passing, we feel 
that something more must be saidoz the subject of 
construction, and particularly about the wire gun 
which Monsieur Canet and our correspondent, in 
different words, agree in considering a makeshift. 
The argument is that the wire gun was invented by 
Longridge at a time when sound steel could not be 
produced in large pieces, and that however excellent 
it might have been as a means of getting over that 
difficulty, it is now an anachronism, when perfect 
dependence may be placed on the heaviest steel 
ingots required. Our correspondent’s view is that 
it is only our inability to produce steel of a high 
quality in large masses that prevents the adoption 
of the solid system in this country; could we com- 
mand as good material as they do in France 
we should return to the built-up gun. The 
very obvious answer to that argument is that 





both types of gun are made in England, 
both the solid and the wire gun, and that 
our success is equal with both. The British 
Government, indeed, prefer the wire-wound gun, 
but even they have scores of built-up guns of different 
calibres. Foreign Governments in some cases prefer 
the solid gun, and our great firms are prepared to 
supply such pieces. We use the wire construction 
because we believe that it mezets the conditions 
admirably, and it is regarded here as the highest 
development of ordnance construction—certainly 
not as a makeshift. This view can be supported by 
a simple but convincing argument. Our corre- 
spondent, even though he believes that we cannot 
produce ingots of 20 or 30 tons weight, will surely allow 
that even we can make homogeneous steel of high 
constitution in pieces of a few hundredweights. If 
then we find small guns made on the wire system, 
and it cannot be maintained that they are so made 
because of our ignorance of steel manufacture, it 
must be admitted that the type is adopted from a 
conviction that it is the best. Now, there are hun- 
dreds of such guns in service; to mention two only, 
the Mark IV., 4-7, and the Mark II., 6in. On the 
other hand, as many or more guns of these sizes 
have been made on the solid principle. The fact is, 
of course, that both types of guns can be and are 
made in this country with perfect success, and our 
correspondent is quite wrong in supposing that the 
wire principle is employed because we are incapable 
of carrying out the building-up method. In our 
largest guns we do use the wire system because we 
believe that it is, on the whole, the best, and 
because we can make a lighter gun by its adoption. 
Even the strongest advocates of the built-up system 
cannot contend that they can ensure a homogeneity 
in their steel, and a tensile strength equal to those 
of the steel ribbon used in the construction of wire 
ordnance. Moreover, they must admit that the latter 
system uses the qualities of dsawn steel in a way 
that is almost theoretically perfect. The steel, 
being laid on circumferentially, is admirably 
situated to resist rupture, and the fact that it mea- 
sures little more than a few thousandths of a square 
inch in cross section—the wire is °25 x -06— 
removes any fear of internal stresses and strains. 
The wire can, moreover, be laid on by the 
beautiful machines employed for the purpose 
with different initial stresses in different layers, 
and throughout with a definite and well-known 
tension. Thus the best theories of the mathe- 
matician may be realised with precision. We 
might also touch upon the comparative ease 
with which such guns are made, the freedom from 
minute measurement, and the danger of accidents 
in shrinkage, which, in the built-up gun, are causes 
of anxiety. But to discuss all the advantages of the 
wire gun would lead us over ground which has 
been ploughed a dozen times already. The com- 
plete-refutation of our correspondent’s argument is 
found in the simple fact that we can and do make 
the solid gun when it is required, and it is convic- 
tion of its excellences, not necessity, that makes 
us adhere to the wire-wound system. 

Although we differ from our correspondent upon 
this point, with much that he says we find our- 
selves entirely in agreement. We fear it cannot 
be denied that at the present time we have shown 
& parsimony and a backwardness in the develop- 
ment of army guns that does us no credit, and 
it is a commonplace that at the present moment we 
have brought the manufacture of ordnance and 
ammunition to the irreducible minimum. If 
Monsieur Canet’s address could do anything to 
stimulate the authorities to revise their programme, 
the thanks of the country would be given to him 
and to the Junior Institution. But we have no 
hopes of seeing such a phenomenon realised, and 
we are forced to suck what comfort we can from 
the commendation which Monsieur Canet gives to 
the British plan of allowing gun makers to make 
for foreign nations without restriction, and so main- 
tain in this country an enormous manufacturing 
plant upon which we may call in emergency. 


The Prevention ot Railway Accidents. 


THE time has come, we think, when railway 
accidents may be considered in a light which will 
be regarded as more or less new according to the 
experience of those who express an opinion. It is 
a noteworshy circumstance that railway accidents 
have never been the subject of a comprehensive 
paper read before any technical institute or society 
in Great Britain. There is no lack of what may be 
termed departmental papers on subjects, such as 
brakes and signals, connected with railway acci- 
dents ; but no one has dealt with accidents in a 
general way; or considered them broadly, their 
causes, and the means to be adopted in getting rid 
of them. 

Just now we shall omit all reference to accidents 
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to shunters, trespassers, and passengers who break 
some of the bye-laws drawn up for their protection. 
If we examine the early and middle history of 
accidents, we shall find that they were to a great 
extent the result of structural failures, such as 
broken axles, broken bridges, broken rails, and 
broken tires. There were serious collisions also; 
but few derailments. Speeds were comparatively 
speaking, low. The lines were not crowded. We 
do not hesitate to say that if machinery, workman- 
ship, and materials had been as good thirty years 
ago as they are now, everything else remaining the 
same, accidents would scarcely have occurred at 
all. It is well to keep this constructive or struc- 
tural excellence in view, or what follows will not 
be fully intelligible. Now, a reference to the 
reports of the Railway Department of the Board 
of Trade for the last few years will show that the 
main causes of deaths and disablement on our 
railways have been collisions and derailments; and 
again, if we search a little further, we shall find 
that in the majority of cases the derailments have 
been due toaneglect of signals—trains running at high 
speed round curves, when caution or stop signals were 
shown, and plain instructions were supplied to the 
drivers. Collisions have been brought about by 
defective signalling, or by want of understanding 
on the part of the driver or fireman, or guards 
of a train. In other words, it may be said that 
railway mechanism is no longer the cause of disaster. 
Accidents are the result of the breakdown of the 
man, not of the machine. Formerly the machinery 
was more stressed than the man. In the present 
day the position is reversed, the man is more 
stressei than the machine. The logical deduction 
is, that in the future the abolition of death on the 
railway is not to be sought in further improvements 
in material or workmanship, or design of permanent 
way or rolling stock, but in the relief of stress in 
the human machine. This desirable result cannot 
be obtained by shortening hours. There is no 
reason to assume that under modern conditions 
‘brain fag ’’—to use a modern phrase which has no 
true physiological meaning—in so far as the time 
of service is concerned, has much to do with the 
matter. Signalmen have made mistakes after a 
couple of hours’ work. The only direction in which 
there is any promise of improvement—and by many 
that is still held to be problematical—lies in the ex- 
tension of the automatic principle. Almost from the 
first automatic signals were suggested. More than 
half a century ago, in the Exhibition of 1851, there 
was shown a device by which a train passing a 
signal-post raised the arm to danger by running 
over a short length of bar at the side of the rail. 
The arm was controlled by a clock in the signal- 
post, and would not fall for a period fixed according 
to the exigencies of traffic, but, generally speaking, 
of five minutes. There was, of course, no block 
system, but this invention served to maintain a 
time interval between two trains. From that 
date forth invention has followed invention; 
but the signalman still controls the traffic. The 
reason is simply that the man is held to be 
more trustworthy than automatic mechanism. 
There is, however, an apparent inconsistency. 
Although in certain respects, and within limits, 
implicit confidence is placed in him, he is 
not trusted with the control of signals connected 
with points. ‘These are invariably interlocked, with 
the result that responsibility is transferred not to 
the mechanism, as would appear at first sight, but 
to the engine driver. A signalman cannot leave 
the siding points open and show main line clear 
for an express; but this does not eliminate all 
risks, because the driver may run through his 
signals and wreck his train. To secure absolute 
perfection the system should be such that the driver 
cannot, if he would, run through his signals. 


It is quite beyond our purpose to deal here with 
automatic mechanism. It is in use in train brakes ; 
it controls signals from station to station, or cabin 
to cabin. In the present day of electrical develop- 
ment it is admitted generally that there is no physical 
reason why a driver should not have it forced upon 
his sight and dinned into his ears that he must 
stop. But there remainsbehind the certain faith— 
is is not knowledge—that automatic signalling is not 
nearly as trustworthy as human signalling. We 
are assured that automatic signals break down and 
cannot be trusted. If, however, we look below the 
surface, we shall find that this is in the main the 
result of expecting too much. The inventor pro- 
vides all that he considers needful, and assures the 
head of the signal department that his mechanism 
is so complete in every detail that it will work for 
six months without attention. The superintendent, 
after making allowances for the utterances of a 
sanguine inventor, himself lays down an impossible 
standard of excellence. The thing is automatic. 
If it cannot be trusted without supervision, 
then it cannot be trusted at all. But he does 








not trust the existing automatic locking of points 
and signals. The telegraph instruments and live 
wires are kept under constant observation. In 
precisely the same way, or rather to a much greater 
extent, all the mechanism of automatic signalling 
should be kept under the most careful observation. 
Brains must be devoted to this work instead of to 
looking out for trains. 

It is not to be supposed that the signalman can be 
entirely dispensed with. At important stations 
he will always be needed. Without him it would 
be very difficult to retain the necessary flexibility 
in working the traffic. But even while retaining 
his services, the extension of the automatic system 
beyond its present limits could easily be employed as 
a check on the signalman, which would prevent him 
from making mistakes. To take a very common case. 
Collisions have frequently occurred simply because 
the signalman has forgotten that a train is standing 
on the line close to his cabin. Now there is, of 
course, no reason why a bell out of his reach and 
beyond his control, should not ring, say, every 
minute while the train remains still. Or, if aa 
audible signal of the kind might be supposed to 
worry him and prevent him from attending to other 
trains, then a visual indicator might easily be pro- 
vided. There are a dozen ways in which, having 
due regard for the influence of climate, the 
principle of making the train set its own signals 
may be used. But no real progress will be made in 
this direction so long as those controlling the 


traffic hold to the theory that a man must be more 


trustworthy than, say, an electro-magaet. At one 
time this theory had, certainly, a strong basis 
of fact, the stronger that too much was expected 
from the mechanism employed. No doubt the 
man was then more trustworthy than the 
magnet. But this is no longer true. It may 
be now taken as proved that the utmost 
has been got out of the man. Nothing now 
remains but to supplement him. Even the most 
sceptical will, we venture to think, admit that, given 
efficient supervision, an automatic system will 
avoid the blunders and mistakes and errors of judg- 
ment which have of late years been mainly respon- 
sible for collisions and derailments on the railways 
of this country. The United States supply a 
valuable object lesson. The last Report of the 
Inter-States Commission tells the world that, in 
round numbers, 5000 persons lost their lives on 
American railways last year. After deducting all 
other causes of death, we have a fearful list of de- 
railments caused by bad permanent way, and of 
collisions due to the failure of drivers and signalmen 
to do their duty. We have, in short, a combination 
of ancient conditions of bad materials and crude 
construction, and modern conditions of heavy traftic. 
The first we have in this country eliminated, the 
latter remains. Who can doubt that the extended 
adoption of the automatic system would be produc- 
tive of good inthe United States? It has formed 
no part of our purpose to name any particular in- 
vention, or to show how, had it been installed, a 
particular railway accident could not have taken 
place. Various discussions—notably at the recent 
Conference of the Institution of Civil Engineers— 
prove that automatic signalling is quite compatible 
with the highest standard of safety. It remains to 
be seen if any argument based on modern informa- 
tion can be urged against it in principle. Let it 
once be conceded that it may be more trustworthy 
than the man, and the rest will follow in good time. 


Indian* Railway Reforms. 


Ir will probably only be a matter of moderate 
satisfaction to the Indian railway companies on the 
one hand, and to British manufacturers of perma- 
nent way material and rolling stock on the other, 
to find that the Government reforms which have 
now been sanctioned are accompanied by reserva- 
tions which will scarcely render it possible to deal 
more adequately with the expansion of passenger 
and goods traffic on the East Indian railways as from 
the beginning of next year. The old grievance of 
a dearth of rolling stock, which has been particularly 
discussed at meetings of different Indian railway com- 
panies in recent years, found definite expression last 
March in the reception by the Secretary of State for 
India of two deputations representing Indian ex- 
porters and the chairmen of the railway com- 
panies respectively. The object of the interviews 
—which were referred to in this column on 
April 26th, last—was to urge upon the Secretary 
of State the necessity for the appropriation of 
a larger sum of money for the provision of additional 
wagons, so as to be able to cope with the increasing 
traffic. About the same time a departmental com- 
mittee was appointed to inquire into the subject, and 
although the work has not yet been completed, a 
similar investigation has been undertaken inde- 
pendently in India by a special commissioner 





selected by the Indian Government. It ig ag 
result of the latter's report that an alteration jn th 
relations between the Government and the tailwae 
companies has been decided upon, and this hag on 
received the sanction of the Secretary of State io, 
India, and will come into operation in January, 
may not be generally known, according to the 
order recently issued by the Governor Cieneral jp 
Council, that under existing arrangements th, 
control of the railways is exercised through th, 
medium of consulting engineers, who, in Madras 
Bombay and Burma, work under the local goygrn. 
ments, and in the other provinces are now direct] 
subordinate to the Railway Board. The principal 
functions of these officers is to sanction guch 
expenditure on proposals submitted by companig, 
as may be within the powers delegated to them, ang 
to refer for the consideration of the supreme 
local government, as the case may be, those whic) 
involve expenditure beyond these limits. In adqj. 
tion to these duties the engineers have to carry oy} 
the work of Government inspectors under the 
Railway Act, and bring to notice any defe:is which 
may be observed, and they also act as the channel 
of communication between the Government and the 
railway companies. 

The first reform decided upon is the abolition of 
the consulting engineers, who have hitherto fulfilled 
the functions which have just been set forth, and 
whose control has been of minute character. Mr, 
Robertson, the special commissioner appointed by 
the Government of India, expressed himself strongly 
in favour of bringing about a change, and the Rail. 
way Board have endorsed his recommendation jn 
this respect. The Governor-General in Council, in 
the course of the Order already referred to, states 
that the members of the Railway Board were of 
opinion that no authority should stand between 
themselves and the railways, and that the com. 
panies should be permitted to work their lines with 
greater freedom. If it was essential in the early 
days of railway construction to maintain a close 
and rigid control over the companies, the Board 
held that more liberal and elastic methods could 
now be adopted, having regard to the changed con. 
ditions and revised contracts under which railways 
are built and worked. Not only so, but the con- 
stitution of the boards of directors in Hogland 
is such as to command confidence, and as 
the companies’ consulting engineers are referred 
to in all questions affecting the permanent way, 
works, and rolling stock, the Railway Board 
held that ample guarantees exist that every proposal 
receives careful examination. The validity of these 
arguments has been recognised by the Government, 
who have been much influenced by the considera- 
tion that the companies’ boards might reasonably 
be regarded as tha best judges of the expenditure 
necessary for the maintenance of their lines, as divi- 
dend concerns, and that the participation of the 
shareholders in the surplus earnings supplies a 
powerful incentive towards efficient and economical 
working. The Government, however, when advising 
on the principles to be followed in settling the exact 
nature of the relations between the Government 
and the companies’ representatives, held the opinion 
that it would be advisable to maintain some measure 
of control to protect the rights of Government 
adequately. Thus while willing to surrender exten- 
sive powevs of sanction to the companies’ boards, 
the Government have decided to retain in their 
hands such safeguards as the limitation of expendi- 
ture by budget provisions and the audit of accounts 
attached to the several railways. 

The fact that the Government of India have not 
felt disposed to go so far as is suggested by the 
Railway Board is scarcely surprising, seeing that 
the latter is a comparatively recent institution, and 
the adoption of only a portion of the proposals 
explains why the satisfaction at the forthcoming 
changes can merely be moderate in character. 
Under the new arrangements the Government 
intend to delegate to the boards of the railway 
companies certain powers of sanction and adminis- 
tration, and to request them to entrust their re- 
presentatives in India with a considerable portion 
of their own powers, the Government reserving the 
right tore-impose more detailed control should thecir- 
cumstances of any line requireit. The new policy also 
provides, as already mentioned, for the abolition of the 
appointment and duties of consulting engineers, and 
for the engagement of Government inspectors to 
carry out the duties prescribed in Chapter 4 of the 
Railway Act. The modifications will consequently 
be seen mainly to consist in conferring upon the 
companies greater freedom of action and the 


expectation that these powers may to some extent 


be transferred to the representatives in India; a0 
in bringing the representatives into direct com- 
munication with the Railway Board without the 
interposition of the consulting engineers and. the 
local governments of the provinces concerned. 
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This relaxation of the stringency of control would 
be better received were it not accompanied by the 
Government determination as to the retention of 
the limitation of expenditure by budget provision. 
As this means that the financial control is to con- 
tinue as ab present, it is difficult to see how the 
companies are to obtain the additional rolling stock 
of which they stand in need, although a larger 
budget provision would naturally render valuable 
assistance in this direction. It is, of course, possible 
that the new arrangements only represent the com- 
mencement of the new policy, and that when a 
sub-committee of the Departmental Committee 
have completed the proposed investigation in India, 
further developments may take place in con- 
sultation between the Secretary of State for India 
and the Government of India. But for the present 
the limitation of expenditure of Government funds, 
and the withholding of facilities from the companies 
in the matter of fresh outlay, do not assist the 
railways in meeting the continued expansion in the 
trade of India, as shown by the review of trade for 
the past financial year. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Aran ordinary meeting held at the Institution’s build- 
ing in Storey’s-gate last Friday evening an interesting 
paper, which dealt with the new and complete plant of 
Jabour-saving appliances which has recently been erected 
at the mines of the new Kleinfontein Company, in the 
Transvaal, was read by Mr. Edward J. Way. The paper, 
which we shall deal with in future issues, was good, 
inasmuch as it was essentially practical, and gave much 
valuable information regarding the nature of the materials 
mined in South Africa, and the difficulties of handling 
them, together with much data relating to costs. The 
discussion, though short, was in keeping with the paper, 
the speakers confining their remarks purely to the engi- 
neering problems referred to. 

The meeting was well attended, and Mr. T. Hurry 

Riches presided. After the preliminary business had been 
concluded, the author read his paper, and showed some 
good slides on the screen illustrating the progress of a 
mine from the time the prospectors find what they con- 
sider to be a suitable site, to its full development with a 
capital of hundreds of thousands of pounds. Views of the 
new appliances at the New Kleinfontein Company's works 
were also given. 

The discussion was opened by Mr. T. A. Robinson, who 
appeared to be surprised at the author's reference to 
automatic stokers and to the method of dealing with the 
tailing heaps. He did not think that such good results 
could have been obtained with mechanical stokers, and 
he also criticised the method of supplying the bunkers 
with coal. A short time ago he was out in South 
Africa, and had seen the plant, which worked 
more like clockwork than anything else. It was an 
undoubted success and reflected great credit on its 
designer. This was one of the few plants—he believed 


‘one of the four—destroyed by the Boers during the 


time of the war, and evidently the disaster had been a 
blessing in disguise, for had it not been for the Boers, 
in all probability all the automatic machinery, which has 
been the means of effecting an enormous saving in the cost 
of working the mine, would never have been put up. 
Reference was made to the importance of reducing the 
working costs to the lowest possible sum, and Mr. Robin- 
son considered that the saving in the working costs of 
2°993. per ton milled was a remarkable figure. In his 
opinion it was important to reduce the number of men at 
the mines, especially when so much is now being said 
about sending the Chinese back to their country. In the 
event of this taking place it was imperative that manual 
labour, so far as possible, should be replaced by machinery. 
_ Mr. R. E. Commons observed that he was interested 
in the author’s paper for several reasons, but more 
particularly because he was personally connected 
with the Sandycroft Foundry Company, the makers 
of this machinery. Mr. Commons commented 
on the amount of trouble which the belts, in his 
opinion, would be bound to give in time, and con- 
gratulated the author on his pluck in adopting them so 
extensively. Although on paper such belt conveying 
looked almost ideal, in practice there were many difli- 
culties to contend with. More information was asked for 
regarding the feeding of the material, such as the coarse 
rock and the cyanide, to prevent overfeeding. He 
also asked if the author could give tlie life of the 
belts. He had had much to do with all kinds 
of belts, and had found that they were differently 
affected by the climate, and it would be interest- 
ing to know how they stood the wear of the coarse 
material which they conveyed. Reference was made 
to the Robins belt, which when first introduced was 
used for grain. It was well known that the Robins 
belt was troughed, and had a thickening of rubber in 
the centre to withstand the wear, which was greatest there, 
and had an ordinary flat belt been used the life would 
probably have been far less than that of the belt adopted. 
He asked if the fine particles of dust from the dump heap 
atlected the working parts of the conveyors, and also if 
any ineans had been tried to overcome the evil effect this 
dust would have could it get on to the idler pins or other 
parts of the conveyor. In this country steel belts are 
extensively used in coal mining and picking, and Mr. 
Common inquired if they had been tried on the Rand, 
and whether they were successful or not. He remarked 
: it it would be interesting to hear the remarks of the 
\aflies concerning the belts, and quoted a couplet which 
he thought was appropriate :— 
“Ten little Kaffir men, going to the mine, 
Up went a Robins belt, then there were nine.” 





In some of the cases where belts had been put in, he 
suggested that ropeways would have proved more 
efficacious. Such ropeways were now extensively used, 
and were giving very satisfactory results. 

Mr. Henry Lea remarked that what struck him more 
than anything when looking at the slides which the 
author had thrown on the screen was the aspect of the 
country. He had never seen a drier-looking region, and 
would like to know whence the water supply was obtained. 
He asked the author to give the types of boilers 
used and their evaporative power. Supposing that the 
figure 5000 gallons an hour was taken, then the nine 
boilers would evaporate 45,000 gallons of water an hour. 
And if the engines were condensing—which was not 
stated in the paper—then the author would require 
90,000 gallons of water an hour, and he would like to 
know where it came from. The author had already 
said that the paper was written eighteen months ago, 
and as a reference was made in it to a mono-rail system 
which was then about to be putin, he would like to know 
if the work had yet been carried out, and if so with what 
degree of success. 

Mr. Patchell drew attention to a statement made by 
the author, to the effect that whereas his boilers had run 
for two years without even having a tube renewed, other 
boilers in that district which were hand-fired had given 
out after six months. He thought that those boi'ers 
which gave out must have been fired by extremely bad 
stokers, or the water must have been bad. It was common 
experience that as many men were required to keep 
mechanical stokers in repair as were necessary efficiently 
to fire by hand, and that in nearly all cases hand-firing 
would develop a better duty than mechanical stoking. 
No figures were given in the paper relating to the quality 
of coal used, but from the figures given for the ash 
removed, he had calculated that the coal gave 20 per cent. 
of ash. He drew attention to the chairman of Messrs. 
Fraser and Chalmers speech at their annual meeting, 
when he was reported to have stated that an ore contain- 
ing 4 dwt. per ton would pay. This meant one-fifth 
of an ounce per ton, an infinitesimally homeopathic dose, 
and made labour-saving extremely important. English 
mineowners have been compared unfavourably with their 
continental confréres. The conditions were, however, 
altogether different. A higher grade mineral is handled 
in England than on the Continent, so that the continental 
mineowners and engineers had to take every pains to 
put their mineral on the market at the lowest possible 
cost to enable it to be sold in competition with the higher 
grade English product. The imposition of the coal tax 
of 1s. per ton was stated to have made or spoiled markets. 
The author stated in the paper that he had saved about 
3s. a ton by his labour-saving appliances. If he could 
save so much, it did not seem at all impossible that closer 
attention to Jabour-saving appliances in this country 
would materially cheapen the cost of production, and put 
our mineral in a better position as regards foreign competi- 
tion. Mr. Patchell regretted the lack of a more detailed 
description of the plant. By adding up the motors 
given in the table at the commencement of the paper, he 
found that only just over 500 horse-power was used, 
including both the electric and steam plant. These 
figures would by no means account for the steam gene- 
rated, and he asked for further information regarding this 
point. He was much interested in the author’s statement 
to the effect that his conditions were such that under- 
ground haulage was impossible, for it was just in that 
direction that English engineers were now making their 
money in mining engineering Many such plants were 
in use, and were giving every satisfaction. He also dealt 
with the question of the mono-rail, mentioning that 
twenty-five years ago he had seen bacon factories in 
Limerick equipped on these lines. 

The next speaker, Mr. Andrew Brown, expressed the 
belief that the Robins belt was largely used because it 
had been well introduced and was of good quality. He 
could see nothing else for it. He was pleased to see that 
attention had been called to the Blake Denison con- 
tinuous weighing machine, for he thought that it was not 
so well known, or at least understood, as it ought to be. 
It was possible, he pointed out, continuously to weigh 
material with the belt travelling up to a speed of 450ft. 
per minute, and the percentage error would not amount 
to more than a half of 1 per cent. He congratulated the 
author on having adopted the rubber band conveyors so 
extensively, and compared the system to a centrifugal 
pump as against a reciprocating pump when intermittent 
working was adopted. Such a system, he remarked, 
would run for thousands of miles without expense other 
than wear, and the oiling of the idlers. 

Mr. Edward B. Ellington, Vice-president, asked if the 
£59,000 which was given as the actual annual reduction 
in the working costs, due to the plant of labour-saving 
appliances, included the interest on the capital employed. 

Mr. Warner, who has had corsiderable experience in 
mining in South Africa, referred to the difficulties of hand- 
ling excessively hard ores. He went on to describe a chain 
belt which he had used to deal with this material, which. 
although made exceptionally strong and of specially 
thick plates, had worn out in less. than six months. 
Nothing that he had ever tried would withstand the wear 
of thisore, although he had found it good practice to 
cover the chain belt with rubber. He thought that the 
figures given by the author were exceptional and remark- 
able. But he could not help thinking that such plants 
had the one great disadvantage that if one section broke 
down it stopped the progress of the work. He considered 
what the author had done could have been better carried 
out by means of trucks. Owing to the extreme hard- 
ness of the ore, he was of opinion that the best plan was 
to load small specially made trucks with the material at 
the bottom of the mine, and then run those trucks to a 
shaft, where the body of the trueks was hauled to the top. 
leaving the carriage below. The bodies should then be 
placed on other carriages and run direct to the crushing 
machines or storage depots. If to the latter, the bodies 
,hould be. lifted off and the material stored in them. 
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By this means the ore was never moved after it had 
been put into the trucks at the bottom of the shafts, 
and the saving from this alone was considerable. 

Before calling upon the author to reply the President 
made a few brief remarks concerning his experience with 
mechanical stokers. His opinion was that the advan- 
tages and efficiency of mechanical stoking entirely 
depended upon whether the call on the boiler was regular 
or intermittent. In the latter case he had never found it 
profitable to employ mechanical stokers. In the former 
case it was satisfactory. He also asked if any method 
had been adopted to obviate the injury to men which may 
arise from the dust in Sonth African mines ? 

At the call of the President Mr. Way briefly 
replied. He referred to Mr. Warner’s remarks rela- 
tive to the great hardness of the material to be 
handled, and to the consequent difficulties of treat- 
ment. So great was the destructive power of the ore, 
that in choosing the belts he had halved the catalogued 
speed of running and doubled the width, and he had 
found that the life of the main belt was two years. 
Before it was necessary to repair it, no less than forty- 
seven to fifty thousand tons of material a month had 
been handled by it. Chain belts which he had known 
of had only lasted for six months under the same 
working conditions. He explained that the sorting 
belts were not troughed, and as much had been 
said about troughing during the evening, he thought 
that it would not be out of place to say that belts 
were troughed because it almost doubled their carrying 
capacity. Questions had been asked as to the life of the 
spindles and idlers, and to these queries he replied that 
although in use for three years, so far no spindles had 
been renewed. Picking belts, made of steel, lasted for 
seven months, and rubber belts for about two and a-half 
years; the latter cost less*than the flat steel belts. With 
regard to the boilers used, they are of the water-tube type, 
and were made by Marshalls, of Gainsborough. They 
developed from 4000 to 5000 horse-power, but he could 
not give the evaporative power. The engines were 
all of the condensing type, and used steam at 150 degrees 
superheat at the stop valve. In answer to Mr. Lea's 
question, the author stated that they had an excellent 
supply of good water which was obtained from a natural 
lake. In this lake there was always a supply of 
500 million gallons of quite clean rain water. As to 
mechanical stokers, however inefficient they were, it 
would be almost impossible for them to be worse than 
Kaffir stokers, but, as a matter of fact, in bis case they were 
giving excellent results. It was very difficult to get the 
Kaffirs to work at all, and as the demand on the boilers was 
continuous, the mechanical stokers gave really very 
good results. The coal, too, was only poor, the efficiency 
being as low as 31b. of water to 1lb. of coal burned, and 
there was7 percent. of ash. In replying to Mr. Ellington, 
the author stated that the £59,000 included the interest 
on the capital. In conclusion, he referred to Mr. Warner’s 
remarks regarding the stoppage owing to a broken belt, 
and went into details showing that such a stoppage, pro- 
vided it was not a prolonged one, would not greatly inter- 
fere with the progress of the work. 

The meeting then adjourned after a hearty vote of 
thanks to the author, and it was announced that the next 
paper would be read on Friday, December 20th. , 

The President also announced that the date for the 
reception of papers in the competition for the Water 
Arbitration Prize had been postponed until July 3rd, 1908. 








FRENCH AND ENGLISH ARTILLERY. 
(By a Correspondent. ) 


M. CaNeT, in his opening address on Monday evening, 
as President of the Junior Institution of Engineers, on 
“Some Comparisons between French and English Artil- 
lery,” dealt with a subject which has made his name famous 
in the world. His comparisons are stated with elaborate 
fairness, and any complaint of ungenerous treatment is 
addressed to the French Government. On the question 
of gun construction, M. Canet’s comparisons show that 
the French, by superior science, theoretical and practical, 
are able to utilise to the utmost the high quality of 
modern steel. They build their guns of fewer parts of 
large size, better adapted to withstand the sudden shock 
of discharge, a procedure much more efficient and 
economical than our timid and expensive system of wire- 
wound gun construction, introduced as a makeshift at a 
time when steel manufacture was little understood by 
our people, and not yet even appreciated by us to its full 
extent. 

Why do we lag behind other nations in military science 
and organisation ? It ought not to be for lack of money, 
and so the reason must be sought elsewhere. History 
aust go back to ihe old days of the Armstrong- Whitworth 
competition, after the wake-up of the Crimean War. A 
sapient authority thought he detected public waste in the 
lengthy deliberations of the Armstrong- Whitworth Com- 
mittee, interested most, as he suspected, in sitting as long 
as possible. He felt it a public duty to force the Com- 
mittee to give an immediate decision and then dissolve. 
But the competition should have been kept up indefinitely 
for the public advantage, and a morsel of encouragement 
flung to one side and then the other, just as we keep the 
cat and dog both in good humour. Many similar in- 
stances have been seen since, and will recur again, 
Government authority being unteachable by experience. 

Whitworth, rejected, retired in dudgeon, and so we 
went on making guns of little better than brown paper, 
all gone now no one knows where; and we refused to 
utilise the splendid steel that Whitworth alone was pre- 
pared to supply. No wonder then the baffling question 
is still unsettled of erosion, by which the life of a gun, 
reckoned by the time it is at active work, is reduced to a 
few seconds. 

Ammunition, discussed by M. Canet, resolves itself 
into a question of the propelling agent of the new gun- 
powder, not merely for its ballistic power when new, but 
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chiefly now for the qualities that will wear and last. Our 
magazines, we are told, are full of ammunition, and 
locked up, with orders not to be opened. But when the 
occasion shall arise for its use, as late it is to be hoped as 
possible, the stuff will be found deteriorated, unsafe to 
handle, more dangerous to friend than foe. True economy 
with efficiency requires a rapid draught and consumption, 
with frequent replenishment, not merely to prevent the 
waste of material, but to provide also the requisite 
instruction in the practice of artillery, if we are to expect 
our men to cope with a modern antagonist. M. Canet 
gives a very lucid account of the great improvement 
made in the travelling field gun introduced by the 
French artillery in the last century, but now only just 
receiving consideration in our army. 

We went into South Africa with a makeshift artillery, 
outclassed at the outset. An economical plan had been 
adopted—and no plan runs a chance of adoption now 
unless self-styled economical — by which our stock of 
obsolete artillery was to be made to serve some time 
longer. Meanwhile we were to be looking round, so that 
when we did move we should have the advantage of the 
experience of other nations, and at no expense, and make 
a start one better. The result of this policy is what we 
have seen in recent history. How lucky for us—or was 
it political prescience ?—that France was entangled in 
the Paris Exhibition at the end of the last century, and 
so prevented from intervening in the South African 
struggle. We had else been checkmated, and the French 
artillery, provided with the modern gun—shielded, long- 
recoil, and so quick-aiming for quick-firing—would have 
overmastered ours, one of their new type guns being 
more than a match for six of our old style. There will 
not be another Paris Exhibition, to tie the hands of 
French policy for ten years ahead. 

Complacent military optimism always assures our men 
that their gun is the best; just as the Austrian general at 
Sadowa was confident that his muzzle-loading musket 
was a match for the Prussian needle gun, and his men 
were bound to believe him. And our army at the same 
time was no better armed, and so afraid to intervene for 
the protection of poor little Denmark. 

M. Canet’s peroration was given with a skill truly 
French when he asked to be acquitted of any intention of 
disparagement or reflection on the service of either 
country, so it. would be ungracious to indicate a place 
where his thought was glimpsed through the words 
of courtesy. But when -he concludes: ‘‘ My interest in 
guns is now purely a scientific one,” “I am no longer 
young enough to think those who differ from me are 
necessarily wrong,” one may turn to his admission at the 
outsei that his maiden speech was delivered twenty-five 
years ago in the same hall of the Institution of Civil 
Engineers, when a young man fresh from an engineering 
college. We are left wondering at the ripe age at which 
the engineering student is considered in France fit to go 
out into the world of practical work, or else at the ripe 
age when M. Canet bids farewell to the career in which 
he has made his faine. 








THE DETROIT RIVER TUNNEL. 


Tue launching, floating, and sinking of a portion of a 
twin tube submarine tunnel was an engineering feat success- 
fully accomplished on October 1st at Detroit. The Detroit 
River, which is more properly a channel or strait connecting 
Lake Huron with Lake Ontario— and named after the city 
originally called by the French the ‘‘ Ville d’etroit,’’ or town 
on the strait—cuts off railway communication on very 
important routes. Passenger trains and goods wagons are 
carried across in large screw or pacdle-wheel ferry boats of 
the class illustrated in Tar ENGrnesEr, April 6th, 1906. Pro- 
jects have been made for bridges, but the conditions are 
unfavourable. - Very long spans and great height are 
required for navigation, and as the shores are low there would 
be exceedingly long approaches. As the city of Detroit stands 
on the shore, this would involve a long and circuitous route 
to reach the high elevation of the bridge. Several years ago 
the Grand Trunk Railway built a single-line tunnel under the 
northern end of the strait—known as the St. Clair River— 
thus greatly facilitating its traffic. This is now being 
equipped for elestric traction. 

In order to facilitate its own traffic, and to avoid the delays 
incidental to the ferry transfer, the Michigan Central Rail- 
road decided to build a tunnel under the Detroit River, 
between Detroit on the American side and Windsor on the 
Canadian side. The width of the river at this point is 
about 2700ft., and the approaches will be 3670ft. long on 
the American side—of which 2200ft. will be in tunnel; and 
6300ft. on the Canadian side—of which 3300ft. will be in 
tunnel. The total distance will be about 24 miles, and the 
cost will be about £2,000,000. 

The material is a solid bed of stiff blue clay, and it was 
originally proposed to drive a pair of single-line tunnels or 
tubes in the usual way, lining them with concrete or with 
cast iron segments. The board of engineers appointed by 
the railway company conceived the idea of building the 
tunnel in a great dredged trench, forms being sunk and con- 
crete deposited around them. This plan was adopted, but 
with important modifications, and the work is now being 
carried out. The trench is about 50ft, wide on the bottom, 
and from 25ft. to 50ft. deep. It is dredged across the river 
bed in about 45ft. of water, and in a channel where steamers 
and vessels of all kinds are constantly passing. A grab 
bucket dredger is used, and the side slopes stand very well in 
the stiff clay. The bottom is covered with a bed of concrete. 
Piles are driven to the required elevation in the trench, and 
upon these are laid longitudinal lines of rolled steel joists. 
Divers adjust these to the proper elevation and level, and 
concrete is then deposited under and around them by means 
of telescopic tubes or ‘‘ tremies’’ carried by a large barge or 
hulk, which is fitted with concrete mixing machinery. The 
concrete is levelled off flush with the upper flanges of the 
steel joists. 

The ‘‘ tunnel ’’ is being built in sections 265ft. long, of gin. 
and 4in. steel plates. Each section has two 20ft. steel 
cylinders or tubes 26ft. 6in. between centres, and connected 
by transverse diaphragms 12ft. apart, forming great rect- 
angular webs embracing the tubes. Plank sheathing is 
bolted to the ends of these diaphragms to form a hull, the 
structure being built on the ways at a shipyard, launched— 





SINKING TUBE SECTIONS OF THE DETROIT RIVER TUNNEL 
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sideways, as in American shipbuilding practice on the great 

lakes—and towed to the site. Each tube is closed at both | 
ends by a heavy timber bulkhead, fitted with valves. On | 
top of the structure are lashed large cylindrical tanks for | 
excess buoyancy, and for adjustment while sinking. When | 
the section is sunk in place on the steel and concrete founda- | 
tion, the tremies deposit concrete beneath and around it, | 
embedding all the steel work, which becomes simply a mould. 
The sections are put together with sleeve or telescopic joints, | 
made tight with india-rubber gaskets and grouted by the 

divers. When the ten sections are thus laid and jointed, the | 
divers will enter through manholes and remove the bulkheads. | 
The tubes will then be pumped out, and given a concrete | 
lining. 

The first of the tunnel sections was successfully placed and 
sunk on October Ist, and a view of the work is shown here- 
with. The timber-sheathed hull and the partly submerged | 
ends of the two tunnel tubes are plainly seen, and on the top | 
are the four buoyancy tanks. At the left hand—shore—end | 
are two manhole pipes, and at each end is a steel wast serving | 
as sights for the theodolites in lining up the work. Behind | 
the hull is the concreting barge, with three tall towers for | 
the pipes or tremies, which are lowered to the bottom for | 
depositing concrete around the tubes. On each bulkhead was | 
a platform at a handwheel connecting with the admission 
valve, and these valves were opened simultaneously. The 
view shows the men being taken off in boats. The water 
settled at the shore end of the tubes, and this end of the | 
great hull sank rapidly at one time, but by pumping air into 
the tanks it was easily brought to an even keel. When 
almost in place, it was finally adjusted and sunk to its 
permanent bed. While floating it was held in position by 
cables led to stream anchors and to winding engines on 
shore. 

Work is progressing on the land tunnels and approaches, 
and the tunnel is expected to be in service by the end of 
1909. Mr. W. 8. Kinnear is the chief engineer. 








THE COST OF YORKSHIRE COLLIERY STRIKES. 


RECENTLY in a statement issued by the officials of the 
Yorkshire Miners’ Association it was recorded that in the 
course of six years they had expended on strikes, lock-outs, 
and the defence of members £355,000. This week it is 
officially stated that the three years’ strike at the Hemsworth 
collieries has been settled on the owners’ terms, after cost- 
ing the Association £40,000. The three years’ dispute at | 
the Thryberge Hall Colliery, which it is officially stated has 





application for an advance of 10 per cent., and weekly instead of 
fortnightly pays, was made throughout the district. Most of 
the coalowners in the district compromised the matter for 
5 per cent, and weekly pays. Messrs. Newton, Chambers and 
Co. would not fall in with the arrangement, and a lock-out 
took place at Christmas in 1865, and continued until 
September in the following year, when an amicable settle. 


| ment was come to. The cost to the Union was £4500. An 


attempt was made by the then South Yorkshire Association 
to extend its principles into Derbyshire. The Staveley 
Colliery Company at once discharged seventy-cight of the 
leading trades unionists employed at the works. As a result 
the whole of the workmen sent in their notices, A keen 


| struggle took place, the masters proving victorious for a 
| time, 


for the Derbyshire Association was formed in 
November, 1866. The dispute cost the South Yorkshire 
Association nearly £7000. The year 1869 was a serious one 
for the Association, disputes occurring at Tinsley Park and 
Manor OCollieries, the property of Mr. B. Huntsman, who 
formed a Non-Unionist Association. The twelve months’ 
dispute cost the Association £13,199. The Denaby Main 
dispute, which commenced in February, 1869, and continued 
twenty-eight weeks, cost the Union £2291. The disastrous 
Thorncliffe cut, which began in March of the same year, 
was protracted over a period of eighteen months at a 
cost of over £22,000. During the same year disputes 


| occurred at Old Silkstone, Strafford, and Silkstone Fall 


Collieries, but, happily, they were not protracted ones. It 
was reported at the time that these disputes cost the Union 
over £42,000. Since these other serious disputes have, as 
stated, followed, but many have been diverted by an amicable 
understanding. 


A BUILT-UP MILLING CUTTER. 


A new form of built-up milling cutter made of Mushet self- 
hardening steel is being introduced by Samuel Osborn and 
Co., Limited, Sheffield. It is the design of Mr. Anderson, 
and seems likely to be useful in slab milling operations, 
enabling the width of the cutter to be regulated easily. Fig.1 
shows a general view of the cutter, and Fig. 2 shows a 
sectional view, from which the mode of construction will be 
readily followed. It will be observed that the cutter is built 
up of a series of rings, so that in case of any teeth being 
broken the damaged ring can be removed and replaced, thus 
keeping the cutter up to a standard diameter. An ordinary 
solid cutter in such circumstances has to be turned down 
and re-cut. The cutting sections are held in place by a key- 
way an‘ bevelled washers and right and left-hand nuts, A 








Fig. 1—BUILT-UP MILLING CUTTER 


cost the Association more than £50,000, has practically re- 
sulted in an owners’ victory. The dispute with unionists | 
at Frickley respecting a price list has resulted in those at 
work publishing a letter stating that a price list has been | 
agreed, and there is no dispute. The struggle cannot have 
cost the Association less than £800, and a general Yorkshire | 
strike is threatened in support of trades union principles. | 
Probably no mining district in the United Kingdom has been | 
the arena of more unrest than that of South Yorkshire. | 
The forerunner of the present powerful organisation had its | 
inception in 1858, and had soon to face a period of unrest. | 
In 1864 a general lock-out, which lasted nineteen weeks, was | 
the occasion for reorganisation of the Association, which | 
had only 1748 members on the books. The owners were | 


good feature of this system of cutter-making is that the 
staggering of the cutters enables the teeth to be twice as 


Cutters 
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Fig. 2—SECTION OF BUILT-UP CUTTER 


coarse as. those of ordinary cutters, this arrangement giving 


practically vicforious; but in the month of October a general | a much stronger tooth, and one more easy to sharpen. 
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Jue twin-screw sand-pump hopper dredger Lord Des- 
borough, which has been constructed for the Thames Con- 
servancy Board by Ferguson Brothers, Port Glasgow, was 
launched on the 9th inst., the naming ceremony being per- 
formed by Mrs. Philipson, wife of Mr. Robert Philipson, the 
Secretary of the Board. The vessel—named after the Chair- 
man of the Conservancy—has been built to work on the Leigh 
Middle Shoal, in the Thames estuary, through which a 
channel will be formed 1000ft. wide and 30ft. deep at low 
water, this being part of the Conservators’ scheme for pro- 
viding a channel of that width and depth from the Nore to 





engine casing. On this gangway the gearing for working the 
lauder doors, wash-out valves, and hopper valves, is arranged. 
One of our illustrations is from a photograph taken from the 


fore part of the vessel, showing the platform over the hopper, | 

| ing, to consider a few of the points of difference between English 
} and French practice in connection with the design and manu- 
| facture of artillery. 


also the hydraulic cylinder for raising and lowering the hopper 
valves for discharging the spoil. 

The two sets of propelling engines and the twin pumping 
engines have been constructed by the builders. 
engines are of 
ders 19in., 30in., and 39in. diameter by 30in. stroke. 
cylinders of the pumping engines are 12in., 20in., and 32in. 


The propelling | 
the triple-expansion type, having cylin- | 
The 





SOME COMPARISONS BETWEEN FRENCH AND 
ENGLISH ARTILLERY.* 


I PROPOSE in my address, and I hope it will not be uninterest- 


First, however, it is necessary to point out 
the difference in the conditions under which gunmakers work 
in the two countries, for this has an important bearing on the 
question. 

In England, with that li>eral common-sense so characteristic of 


| the nation, there has never been any restriction placed upon 


diameter by 18in. stroke. Steam at a working pressure | manufacturers with regard to the supply, during peace time, of 


of 180 1b. is supplied by three multitubular boilers, each 
15ft. in diameter. The following items of auxiliary 








war material to foreign Powers. Hence, largely for this reason, 
works such as those of Messrs, Armstrong and Vickers, have 





VIEW ALONG THE 


Gravesend, To obtain a channel of the dimensions named it 
1s estimated that it will be necessary to remove at least 
6,000,000 cubic yards of material from the shoal. 

; The new dredger—an illustration of which we give above— 
1s the largest, as regards hull dimensions, that has been built 
on the Clyde, and is also one of the largest sand-pump 
dredgers afloat. Her dimensions are i—Length, 330ft.; 
breadth, 55ft. Gin.; depth, 23ft, She is fitted with double 
Suction pipes arranged to ship in-board,.and is capable of 
raising 4500 tons of sand per hour from a depth of 70ft. below 
water level. The navigating and pipe mancuvring bridges 
are placed forward of the hopper, and the chart-room and 
steering-house on the upper and lower bridges respectively. 
An accommodation gangway leads from the lower bridge to the 


GANGWAY 


machinery are installed on board the Lord Desborough :— ; 


Three sets of Weir’s pumps, one Weir’s evaporator and feed- 


| heater; four Gwynne’s centrifugals ; a Kirkealdy’s distiller 
| and pump, and a separate duplex pump for water supply to the 


sand pumps. Electric light is fitted throughout. The tele- 
graphs are by Chadburn and consist of seven transmitters and 
| six indicators. The pipe manceuvring winches, of which 
| there are two, one on each side of vessel, are of massive 
| design, each having four barrels, and weighing about 20 tons. 
| An illustration of one of the winches is given above. 
| The vessel has been constructed under the direction of 
| Mr. A. G. Lyster, M. Inst, C.E., Engineer-in-Chief to the 


Mersey Docks and Harbour Board, Liverpool, assisted by | 


| Messrs. H. H, West and Son, naval architects, Liverpool. 


PIPE MANCEUVRING WINCH 


developed which not only employ profitably a great number of 
workmen, but can place all their resources at the disposal of the 
Government in case of need. Furthermore, the vast experience 
of such firms is a valuable national asset, and the emulation 
between them and the Government arsenals tends to improve and 
cheapen the fighting material of the country. By refusing to 
supply weapons to other nations, a country not only renounces a 
remunerative source of trade, and loses experience that might 
have been gained, but encourages possible enemies to develop 
arsenals of their own. It is a short-sighted policy regarded from 
any point of view, and England is to be congratulated on having 
seen the wisdom of encouraging the manufacture of war material, 





and of keeping the private works in a high state of efficiency 


* Junior Institution of Engineers. Presidential address by M,. 
' Gustave Canot. 
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by placing with them a large part of the national orders. 

In France, on the other hand, there has unfortunately been a 
feeling that the manufacture of war material should be a mono- 
poly of the State. Moreover, until the law of August 25th, 1885, 
there were very heavy, if not prohibitive, restrictions placed upon 
the supply of weapons to foreign nations, so that the develop- 
ment of private firms was almost impossible. Of late years, 
matters have improved somewhat, although even now the lhberty 
of French manufacturers is far from complete. The manufacture 
of all powders and explosives, excepting dynamite for mining 
purposes, is still retained as a monopoly of the Government, from 
whom ammunition makers must purchase all that they use. Be- 
sides this, private works are under the constant surveillance of 
resident officers, who take note every day of all that passes in the 
shops and proving grounds. Until afew years ago, particulars of 
every new design and results of every experiment had to be sub- 
mitted to them, and, in fact, even now firms can keep for them- 
selves no new discovery or process of manufacture, at whatever 
cost it may have been obtained. 

It will be seen, therefore, that the whole tendency of French 
policy has been adverse to the interests of private manufacturers, 
and also, I am convinced, to the best interests of the nation. 
State orders are given almost exclusively to the Government 
factories, and no work is placed in the hands of private firms 
except what the arsenals find it beyond their capability to accom- 

lish. I may mention as an instance, that the War-office, since 

873, has only ordered from French makers fifteen guns above 
2in. calibre. The navul authorities, who constitute an entirely 
separate department of the State, have, however, been somewhat 
more generous, and there are now signs of a more liberal policy 
for the future. It may therefore be hoped that the French 
Government will in time realise the national importance of the 
existence of private factories of war material, and will encourage 
them by apportioning to them a judicious share of orders, as is 
done in England. With this ungenerous treatment by the 
Government it is easy to understand what tremendous exertions 
must have been made by private French firms to develop an 
industry which will compare with that of England. 

I now turn to the points which distinguish French and English 
official material now in service, and with which I propose to deal 
more particularly to-night. There are in this connection certain 
matters which every nation naturally desires to keep secret, and 
into these it would not be right for me to enter. 

Guns, 

Principles of construction.—The question of the construction of 
guns is obviously of fundamental importance, and here we find a 
marked divergency of practice. To take a specific instance, we 
will compare the latest types of large naval guns of the two 
countries. The English 12in. gun (mark IX.) is of 40 calibres 
length of bore, and consists of a steel tube, wound practically from 
end to end with numerous layers of steel ribbon or ‘‘ wire” of 
very high tensile strength. This tube, called the ‘‘ A” tube, is 
shouldered down to successively smaller diameters and thick- 
nesses from the breech to the muzzle, and each successive layer 
of wire is wound on at an increasing tension. Altogether, over 
100 miles of wire are employed. The wire along the chase or 
fore psrt of the gun is covered by the ‘‘B” tube, which is shrunk 
over it. Over the rear portion of the winding and part of the 
‘“B” tube is shrunk the breech jacket into which a bush is 
screwed, preventing movement of the ‘‘A” tube relative to the 
jacket. Inside the ‘‘A” tube is a thin steel inner tube inserted 
from the breech and held in position by a breech bush. This 
inner. tube can be renewed when cracked, corroded, or otherwise 
damaged by use. 

The corresponding gun in the French navy is 305 mm. 
(12-008in.) bore and 45 calibres length of bore. In the founda- 
tion tube are formed both the chamber and the bore of the gun, as 
there is no liner employed. This tube is strengthened by a 
number of steel hoops shrunk round it, two layers with ‘* broken 
joints” being used for the rear part where the pressure of the 
explosion is greatest, and over these again is shrunk a very thick 
jacket. Around the chase the hoops are much broader and 
heavier. The breech mechanism, as in the English gun, is 
screwed into a breech bush. 

It will be seen that the practice of the two countries differs 
radically upon two points—first, the use of wire winding, and 
secondly, the employment of a thin renewable liner. Other details 
are of minor importance. Now, I am not going to say that one 
system is better than the other, because a presidential address 
should be non-controversial, and the question is one upon which 
no agreement seems possible. Instead of doing so, and now that 
I have called attention to the difference in the ideas of the naval 
authorities of the two countries, as embodied in the types of guns 
they prefer, I may perhaps put before you certain conclusions that 
I myself have come to on the subject of gun construction generally. 

In the first place, there is the question of wire winding. It was 
on this subject that I spoke in the discussion to which I have 
referred, when I expressed my belief in the efficacy of the prin- 
ciple. Iwas then a young man, and possessed that reverence for 
formule and mathematical science that all good young men should 
have. There can be no doubt that if the assumptions of the 
mathematicians are correct a wire-wound gun is the strongest 
construction that can be made, at any rate so far as resistance to 
bursting pressure is concerned. But an experience of more than 
thirty years bas shown me that the conditions are very different 
from those assumed in the mathematical treatment of the subject. 
Nevertheless, if gun steel had remained of the same non-homo- 
geneous and unreliable quality as it was when the wire gun was 
introduced, I should have remained in favour of the principle of 
wire winding, which has been brought to perfection by English 
engineers. Enormous advances have, however, been made, and 
metallurgists can now provide us with steel in large homogeneous 
pieces free from defects and of such splendid quality, high elastic 
limit and breaking strain, with great elongatiou, that I am con- 
vinced that wire winding is not necessary. ; Into questions of 
longitudinal strength and rigidity of the chase I will not enter. 
As regards weight, neither gun has any advantage over the other. 

Having said this, you will no doubt expect me to give you my 
own conclusions as to how guns might be most efficiently and 
simply made with the steel now at our disposal. Before doing 
so, I will ask you to consider what takes place in the bore when 
a gun is fired. The rapidly vibrating molecules of the incandes- 
cent gases are hammering the wall and the breech piece, and 
produce pressures tending to burst the gun longitudinally and 
transversely, while the action of the rifling in giving rotation to 
the projectile produces a certain amount of torsional stress, 
Besides this, the heating of the interior of the bore causes 
enormous stresses due to unequal expansion. Now, before any 
metal can break, it must be stretched beyond its limit of elasticity, 
and this operation takes time. If the force ceases to act before 
the molecules of the material have had time to move beyond the 
range of cohesion, fracture will not occur, even though the force 
may have been momentarily far in excess of what the met:] 
could have borne as a continuous pressure. The duration of the 
pressure in a gun is so short that the explosion may be looked 
upon as something in the nature of a blow upon the interior, and, 
given a sufficient mass of metal to withstand this, there is no time 

for the tube to stretch to the point of fracture before the strain 
is relieved. What is required, therefore, is mass and inertia to 
withstand the explosion, and it follows that a thin liner inside the 
gun is not only useless as far as strength is concerned, but is 
extremely liable to be broken. It is, in fact, in the position of a 
thin plate placed under a steam hammer with the idea of protect- 
ing the anvil. The latter can take care of itself without a plate 
which, besides affording no protection, will not stand many blows 
without becoming fractured, The liner in a gun is certainly 
supported by the surrounding ‘‘A” tube as well as good work- 
manship can ensure, but there is necessarily molecular -discon- 


rather than as a part of a homogeneous structure to absorb it. 
On these two points, had time permitted, I might dwell longer, 
but it is needless, as I think they are self-evident. Moreover, 
years ago, a most learned officer, Sir Andrew Noble, whose 
patient. practical, and remarkable researches on artillery and 
explosi.es are world famed, pointed out that, owing to the almost 
infinitesimal time the highest pressures acted, many guns with- 
stood pressures that would undoubtedly cause their failure were 
such pressures of longer duration. 

We have yet to consider the effect of the heat caused by the 
explosion. However good the workmanship, the interspaces 
between the tubes are enormous relatively to molecular distances 
in solid metal, and this prevents the heat from passing rapidly 
through the walls of the gun. There is certainly an abrupt tem- 
perature drop from one tube to the next. Hence unequal 
expansion takes place, and relative motion of the tubes tends to 
occur. If this is prevented, as in the type of gun under considera- 
tion, the liner will become distorted, and will be liable to crack, if 
not spontaneously, at any rate when the gun is fired. There is 
the additional danger of the premature explosion of shells in the 
gun—a danger by no means imaginary if a shell strikes the con- 
tracted or cracked bore. I see no explanation of the numerous 
failures of inner tubes which have been reported, except those to 
which I have drawn your attention. 

Ihave myself noted the effect of unequal expansion due to 
heat in a few experimental quick-firing guns, made of a single 
thick tube, with a long breech jacket shrunk over it. The jacket 
had an internal collar at the rear to prevent backward movement 
of the tube, and the shrinkage fit was as perfect in every case as 
it could be made. After each series of rounds it was found that 
the tube had crept forward relatively to the jacket, in spite of the 
great frictional resistance. The breech mechanism being held by 
the tube, every explosion naturally tended to drive the tube 
backwards, but the heat acting unequally on the tube and the 
jacket, the tube expanded more, and on cooling, the contraction 
of the tube made it leave the internal collar of the jacket. 

My view is that, having regard to the reliability of modern 
heavy forgings and the high quality and trustworthiness of gun 
steel. the guns should be built up of as few separate pieces as 
possible. The inner tube should be as thick and heavy as reason- 
able, with a rear jacket having a cross-sectional area not greatly 
different from that of the tube at any point, shrunk and hooked 
on to it. Avery thin chase jacket would serve as a protection 
against small projectiles or fragments of shells. Inner tubes 
should be used only for the repair of guns when the bore is worn 
out by erosion in order not to lose valuable weapons that ould be 
employed as spare guns in case of need. 

To illustrate the strength of guns built on the principle I have 
indicated I will mention my experience with an experimental 
12 centimetre (4-7in.) quick-firing gun built at Havre. On one 
occasion the cartridge case of a capacity of 646 cubic inches was 
by mistake loaded with field gunpowder. The force of the explo- 
sion was so great that the breech block threads were completely 
sheared off and the breech block was blown out. What the 
force of the explosion was will never be known, as the steel plunger 
of the crusher gauge was driven clean throngh the copper cylinder, 
by the compression of which the explosion pressure is measured, 
the copper being formed into a ring. Notwithstanding that 
enormous pressure the body of the gun was uninjured, a new 
breech block was put in, and the gun is still serviceable, and does 
not show any signs of weakness. 

I must apologise for having dwelt so long on the question of gun 
designing, but I trust that the importance of the subject will serve 
as my excuse. 

Breech mechanism.—The introduction of slow-burning powder 
has very much diminished the difficuity of making satisfactory 
breech mechanism, and with the accurate machinery and excellent 
steel now at the disposal of manufacturers, this important part 
of the gun no longer gives any trouble. There is, in fact, little to 
choose between the various types used for any ticular kind of 
gun, but I will point out some of the distinguishing features of 
English and French practice. 

In large guns for the French navy the breech block is made on 
the principle of the interrupted screw, four portions of the thread 
being cut away so that an eighth of a turn will lock the breech. 
The English use the Welin screw, which has segments of thread of 
different diameters so arranged that with a very small angle of 
rotation, engagement can be effected around a large part of the 
circumference. The Welin block has a greater effective bearing 
of thread than the other, and thus is stronger for the same length. 
It is, however, considerably more difficult and expensive to manu- 
facture, and the simple t fulfils all requirements. For some 
patterns of guns both the Welin breech and the interrupted screw 
are made of conical or ogival form, so that when the threads are 
disengaged the blocks may swing out of the breech without having 
to move axially. The breeches of heavy English naval guns are 
opened and closed by hydraulic power, although alternative means 
of hand operation are always provided. French practice is to use 
manual power only, as the work is not heavy, and it gives the man 
something to do. 

Except for the form of screw adopted, English and French 
breech mechanisins differ only in minor details, of which the only 
one of importance is the method of obturation. The English have 
adopted the de Bange pad obturator for all classes of guns, except, 
of course, those of the quick-firing type, in which the metallic 
cartridge case fulfils the functions of an obturator. 

The de Bange pad consists essentially of a thick asbestos 
washer protected by metallic discs and held against the breech 
block by a mushroom-shaped piece of steel, of which the stem 
passes through the block. The explosion of the charge com- 
presses the pad between the mushroom head and the breech 
block, and forces it so tightly against the inner surface of the bore 
that no gas can escape past it. The arrangement is thoroughly 
effective, and will act even should the asbestos ring become con- 
siderably damaged. It is used exclusively in the French army, 
but the naval guns are instead fitted with the Broadwell ring 
obturator. Should there be any grit or dirt on the rear face of 
this obturator the copper ring is liable to let gases escape, and if 
failure occurs the consequences are very serious. This type of 
obturator, moreover, causes a greater pressure on the ed 
block and slightly weakens the rear of the gun. From all points 
of view pad obturation appears to me to be preferable to the other 
method, and I do not know of any reason, except a spirit of undue 
conservatism, which has prevented its adoption by the French 
navy. 


(To be continued.) 








LAUNCHES AND TRIAL TRIPS. 


QUEEN VicToRIA, steel towing launch ; built by Edward Hayes ; 
dimensions, 51ft. by 11ft.; engines, compound, 8in., 16in., by 
10in, stroke ; constructed by the builders; launch, November 
14th. 


ARDANMHOR, steel screw cargo steamer ; built by Messrs. David 
and William Henderson and Co.; to the order of Messrs. Clark and 
Service, of Glasgow; dimensions, 400ft. by 50ft. by 28ft. 8in.; 
engines, triple-expansion, 25in., 4lin., 6lin by 4ft. stroke, pressure 
180 lb.; constructed by the builders ; launch, November 14th. 


Ino, steel screw passenger steamer ; built by Sir Raylton Dixon 
and Co.; to the order of Messrs, Empreza Nacional de Navagacao, 
of Lisbon ; dimensions, 210ft. by 30ft. 2in. by 18ft. 7in.; to carry 
700 tons; engines. triple-expansion, 13in., 2lin., 35in. by 24in. 
stroke, pressure 1801b.; constructed by the North-Eastern Marine 


<= 


THE IRON, COAL, AND GENERAL TRADREg 
OF BIRMINGHAM, WOLVERHAMPTON, ayp 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Rally in Pig Iron. 

ENcouRAGED by the less acute position in Scotland anq 
Cleveland, this market has a rather more confident as) oct this 
week, Staffordshire and Midland raw iron producers, too, have all 
along been more independent than the Middlesbrough makers 
and have refused to give in to merchants’ operations. Coi.\idence 
however, is still wanting amongst consumers, and pig irc: buying 
continues restricted to small lots. Staffordshire cinder irc: todas 
a Birrningham was 56s. 6d.; part-mine, 58 éd. 
59s.; Northampton grey forge iron, 563. 6d. to 57s. 6d.; Derby. 
shire forge, 57s. 6d. to 58s. 6d.; and North Staffordshire, 5x, 6d 
to 59s. 6d. These were selling rates. It cannot be reported that 
buyers generally were willing to give these figures or that there 
were any large transactions on this basis. It is in favour of sellers 
that consumers hereabouts had no stocks on hand. But rather 
than accumulate in the present condition of the mark t, they 
are putting themselves to considerable inconvenience, 


Reduction in Manufactured Iron Prices, 


In the finished iron trade there remains much activity jn 
all directions, and there is little fault to be found from the point of 
view of output. On the whole makers have borne the strain of the 
last few weeks remarkable well. The only official change is q 
reduction of 5s. per ton in gas tube strip, bringing the price down 
to £7 10s. or £7 12s. 6d. per ton according to size of contracts, 
Common bar prices are also easier at £7 23. 6d. to £7 5s., mer- 
chant bars being £7 7s. 6d. On the average unmarked bar prices 
may be said to be about 5s. per ton lower than early in October, 
Marked bars for the present continue at £9 and £9 1v:. 6d,- 
lattens, £9 to £9 23. 6d. Galvanised corrugated sheets are un. 
changed at £13 23. 6d. f.o.b. for the shipping business, and 
demand shows a falling off. Hard spelter is selling at £17 lis, 
delivered Birmingham. : 


Sheet Iron. 


The sheet ironmakers are not in a happy position. | sers 
of best sheets for stamping purposes are pressing for a drop of 
5s. per ton, and though makers have not at present generally con- 
ceded these terms, there islittle doubt they will have to if they are 
to get orders. Block sheets for the galvanisers are suffering from 
outside com etition—alike from other English districts and from 
the Continent. The result is a want of work, and some of the 
mills are running short time. There is only a very modest 
inquiry at the works at date, and prices show a further giving way, 
Sheets, singles, are yuoted £8 5s. to £8 7s. 6d. ; doubles, £8 7s. 6d,, 
easy, and as the Ear! of Dudley’s price ; but how long this figure 
will be maintained is extremely doubtful. Second grade bars are 
£8. The reduction announced in tube strip prices is said to have 
been largely caused by continental competition, the European 
makers having lately carried off some decent orders from the tube 
makers that should have come to Staffordshire ironmasters. This 
is the first change which has been recorded in strip iron prices 
since May last. Hoops are £8 5s., and rivet iron £7 15s. per ton, 


The Steel Trade. 

Steel is the weakest branch of the market whether relation 
be had to rolled or raw steel. The latest action of the Welsh 
producers in again reducing their quotations for billets and raw 
steel bars is reflected in the Birmingham market, and concessions 
are to be had by local customers in every department of the steel 
business. Bessemer billets are obtainable at £5 7s. 6d. to £5 103., 
and Siemens billets and tin bars £5103. Belgian billets are said 
this week to be offering at well under £5; some buyers, indeed, 
assert at £4153, Belgian rolled bars are also coming in at £6 or 
thereabouts, against £7 to £7 5s. and on to £7 10s. per ton for 
British manufacture. Boiler plates are £8 12s. 6d.; girder plates, 
£7 5s. to £7 15s.; and joists, £6 10s. to £6 15s, per ton. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Wednesday, 
Prospects in Pig Iron more Gloomy. 

THE attendance on the Iron ‘Change on Tuesday was 
above the average, but it was evident from the trend of trade in 
pig iron that the volume of business was not the attraction. 
Indeed, it was difficult to obtain any information of actual transac- 
tions. The financial position has, no doubt, affected the d d, 
as buyers only operate from ‘‘ hand to mouth,” and then only at 
what may be termed ‘‘rock bottom” prices. The official reduc- 
tion in Lincolnshire has not affected the position to any appreciable 
extent. Staffordshire was ls. per ton lower on the week, and 
hematite was ls. 6d. to 2s. in buyers’ favour. Lower figures were 
also quoted for Scotch, but so far as could be ascertained, there 
were po sellers for Gartsherrie and Glengarnock for prompt 
delivery. Notwithstanding fluctuations in warrants, Middles- 
brough open brands showed little change. No doubt the heavy 
shipments at that port have contributed to this state of things, as 
stocks in Connal’s stores show a reduction of 8906 tons on the 
week. Forge iron is the turn dearer. 


Finished Iron. 

A meeting of the Lancashire Bar Makers’ Association was 
held at the Midland Hotel, on Tuesday, and asa result, marked 
bars were reduced by 10s. per ton and hoops 5s. There were 
some makers who questioned the advisability of such a sweeping 
reduction, but that it was justified is indicated by the weak state 
of the market. Sheets could also be bought at 5s, to 10s. per ton 
under official prices. 


Steel. 

Foreign billets were offering ‘in quantity at about 2s. 6d. 
per ton under last week, and English could also be bought at lower 
rates. Plates for constructional work were also 2s, 6d. to 0% 
lower, and bars and hoops followed in sympathy the reduction in 
finished iron. Boiler plates remain unchanged, 





Copper. 

There was comparatively little change to report in manu- 
factured, but the general position forward is one of great uncer- 
tainty. 


Quotations. 

Lincolnshire No. 3 foundry, official, 58s,; Staffordshire, 
58s. 6d.; Derbyshire, 603, 6d.; Middlesbrough, open brands, 59s. 
Seoteh: Gartsherrie, 68s. 9d.; Glengarnock, nominal ; Eglinton, 
65s, 6d. to 663.; Dalmellington, 65s., delivered Manchester. West 
Coast hematite, 69s.; East Coast ditto, 703., both f.o.t. Scotch, 
delivered Heysham: Gartsherrie, 66s. 6d.; Eglinton, 63s. 3d. to 
63s: 9d.; Dalmellington, 62s. 94. Delivered Preston: Gartsherrie, 
67s. 9d.; Eglinton, 64s. 6d. to 65s.; Dalmellington, 64s. Finished 
iron: Bars, £7 103.; hoops, £8 2s. 6d.; sheets, £8 5s, Steel ars, 
£7 5s. to £7 103.; hoops, £8 2s. 6d.; sheets, £8 15s ; boiler plates, 
£8 12s, 6d.; plates for tank, girder and bridgework, £7 ; English 
billets, £5 5s. to £5 10s.; foreign ditto, £4 17s. 6d. to £5. 
Copper: Sheets, £78; tough ingot, £64 10s.; best selected, 
£65 per ton; copper tubes, 10d.; brass tubes, 8d.; condenser, 
9d.; rolled brass, 7d.; brass wire, 7}d.; brass turning rods, ‘{d.; 








tinuity, and the exterior metal acts as an anvil to reflect the blow 
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Jow metal, (4. per Ib. Sheet lead, £22 5s, per ton. English | the Belgian and German qualities being offered in this district at | branches, but it has not stimulated business, for consumers are 
ello ots, £135 103. to £139 per ton. considerably lower rates. led to anticipate further reductions. The iron bar manufacturers 
ane met at Darlington on Monday, and agreed to reduce quotations 5s. 


The Lancashire Coal Trade. 
The attendance on the Manchester Coal Exchange on 
only moderate. There was an easing off in the 


Tunis) on irtment, and quotations were pope in buyers’ 
_ 6 ithe igh there was no official change to record. Stocks of 
— goal are reported to be accumulating at the pits, which is an 
Seals feature. Quotations on Tuesday were easier. Slack 
oatinues iD vood demand, as also furnace coal. Otherwise, there 
0 2 

is no change to report. 

BaRROW-IN-FuRNESS, Thursday. 
Hemat.tés. 


The demand for hematite iron remains exceedingly quiet, 
are running very short of orders, although in some 


cng ~ ing the trend of the market, they have been negotiating 
pecodin deliveries at much lower prices than are pow current, 
depending on the prospect of cheaper supplies of raw material, 
without which it would be impossible to putiron on the market 
and secure even a small margin of profit. Makers are now quoting 
69s. per ton net f.o.b. for mixed Bessemer numbers, and warrant iron 
is at 68s. 3d. net cash sellers, 68s. 6d. a month. The output of 
the district has been considerably reduced, and there is a marked 
shrinkage of traffic on local railways. There has been a further 


reduction in stocks of iron during the week to the extent of 1116 
ind now the stocks have dwindled down to 6541 tons, 


pe with over 70,000 tons a year ago. Makers are holding 
ractically nostocks, This is the strongest feature of their present 
position. “ There is no prospect of any improvement in the market 


from any source, the foreign demand being small and the use of 
crude iron by local and other steelmakers very limited. Iron ore 
is depressed and is selling at 14s. 6d. to 15s. per ton net at mines 


for good average sorts. 


Steel. 

The steel trade is very quietindeed. Orders for rails are 
few, and there is great competition for the small trade offering. 
Prices are down at about £6 7s, 6d. per ton net f.o.b. The 
trade being done in shipbuilding material is quiet, although 
the mills at Barrow are working this week. There is a small 
demand for foundry steel. Merchant classes are neglected. 
Billets and tin bars are quiet, but a fair business is being done in 
chilled iron castings. 


Shipbulding and Engineering. 

Shipbuilders have been busy of late in their draughts- 
men’s department. It is known they are tendering for important 
orders, but other shipbuilders, all of whom are short of work, are 
doing the same, and competition is very keen. The engineering 
department is an active branch of trade, and there are prospects 
of new orders after those now claiming attention have been com- 
pleted. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


The Export Coal Trade. 

AN interesting feature of the coal trade at present is the 
continued activity in the business done with foreign markets. In 
the usual way, after October 15th signs of winter weather begin to 
be felt, but owing to the mildness of the season the Baltic ports 
have kept open exceptionally long. This has been of great benefit 
to coalowners in this and other districts who experienced much 
difficulty during mid-season in gettiug their coal away. The ex- 
tended season has helped towards clearing the block. From Hull 
the exports for the week ended November 12th last reached a 
weight of 71,515 tons, against 40,288 tons for the corresponding 
week of 1906; from Grimsby, for the week ended November 15th 
last, 52.703 tons, against 28,730 for the corresponding week of 1906. 
From Hall the principal market supplied was Rotterdam, which 
took 8922 tons, Hamburg coming next with 8171 tons. From 
Grimsby, Gothenburg was first with 9236 tons, and Hamburg 
second with 7512 tons. 


Steam Coal Values. 


Prices are firmly maintained in the open market at from 
6d. to ls. per ton above the contract railway rate of 12s. per tou. 
All the fuel raised finds a ready market. The contracting railway 
companies are calling for full stipulated supplies, and supplement- 
ing their deliveries by purchasing extra quantities. Next to the 
railway contracts are those for the Humber steam fishing fleets, 
which take South Yorkshire hards. These are usually tendered 
for early in December, the old contracts expiring with the year 
end. Shipments for next year are being made at from 12s. to 
123, 6d. per ton. 


Household Fuel. 


There is now no pressing demand for house coal, as is 
usual at this season of the year, householders having previously 
laid in heavy stocks, and the weather continuing mild. Coal- 
owners, however, are not working less time. Though stocks have 
accumulated to some extent, they are not regarded as over large, 
and a spurt of winterly weather would soon cause them to be 
cleared. A fair tonnage is being forwarded to London and 
Southern and Eastern Counties nrarkets. Prices are maintained 
at former quotations : Barnsley, first qualities, 13s. 6d. to 14s. 6d. 
per ton ; secondary grades, 123. to 12s, 6d. per ton. 


Coke, Coking, and Other Fuel. 


Coke has not recovered the slight weakening reported last 
wesk, Bast washed remains at 14s. 6d. to lds. 6d. per ton ; 
unwashed, 13s, 6d. to 14s, 6d. per ton, The bulk of the outpnt is 
forwarded to North Lincolnshire, Derbyshire, Leicestershire, and 
other iron-smelting localities. Slacks for steam-producing pur- 
poses keep in brisk request, making, in the best qualities, from 
63. 6d. to7s, per ton. Coking fuel is active, the requirements of 
the district patent ovens being very large. 


Hematites. 


Prices of hematites are at present a shade firmer, but no 
great amount of business is being done. The continued depletion of 
es will soon reduce the demand to the supply. West Coast, 
6s. 6d. to 883. 6d. per ton ; East Coast, 823. 6d. to 84s. 6d. per 
ton, both delivered in Sheffield and Rotherham. Last Coast 
Subject to 24 per cent. 


Lincolnshire and Derbyshire Irons. 

Quotations for Lincolnshire irons remain at the reduction 
reported last week, No. 3 foundry, 56s. per ton ; No. 4 foundry, 
os. per ton; No, 4 forge, 56s. per ton; No. 5, mottled, white, 
and basic, 58s, per ton. Some additional business is reported, but 
not in any large quantities, buyers contenting themselves with 
purchasing for current requirements. Derbyshire irons are also 
Siered this week, No, 3 foundry remaining at 60s. per ton ; and 
* . forge, 58s. per ton, There isa better demand in Derbyshire 
th Such heavy work as pipes, cylinders, and columns, as well as in 

© malleable iron departments. 


Bars, Sheets, &«. 


_ Bars, £8 to £8 10s. per ton; sheets, £10 10s. per ton; 
Bessemer billets, £8 153. per ton ; Siemens billets, £9 5s, per ton. 
'e ‘ower-priced billets foreign competition is getting keener, 








Military, Marine, and Railway Material. 


; _ In the military and marine material departments there 
is no improvement to report. Inquiries respecting armour plates 
under the new Admiralty programme are daily expected. These 
inquiries are fully a month later in being made this year. The 
armour plates which have been repeatedly referred to as in the 
finishing shops are fast leaving them, and very early in the New 
Year the workmen even in the finishing shops will have inadequate 
employment. Orders for marine forgings and castings, and ship- 
building material generally, are much needed. Probably, with 
the placing of work under the Admiralty programme, a stimulant 
may be given to business in other directions. 


The Lighter Trades. 


The special requirements for Christmas and the New Year 
are giving a ‘‘spurt,” as usual, in certain departments of the cut- 
lery, silver, and electro-plate establishments. In some quarters it 
is reported that business is not equal to what was looked for ; but 
though accounts vary considerably, there seems, on the whole, a 
fair season trade doiag in the leading centres. 


The War Minister in Sheffield. 


The Secretary of State for War visited Sheffield on the 
20th inst., and had a busy time of it. He arrived from London at 
half-past one in the afternoon. His engagements for the afternoon 
and evening included luncheon with the Vice-Charcellor of the Shef- 
field University, inspection of the University bui'dings, address to 
students and representative citizens in the Firth Hall ; inspection 
of the Technical School; visit to the East Hecla Works of the 
Hadfield Steel Foundry Co., Limited ; and, after dinner at End- 
cliffe House, with his host, Sir Joseph Jonas, and a number of 
leading Liberals, proceeded to the Albert Hall to address a 
political gathering, returning by the midnight train to London for 
a Cabinet meeting next day. 








NORTH OF ENGLAND. 
(rem our own Correspondent.) 


The General Trade Position. 

Ir cannot be said that there is increased activity in 
business this week, but, asa rule, the tone is more favourable, and 
traders in this district are not so much inclined to be ‘‘ down in the 
dumps ” as they have been recently. They have been too much 
inclined to exaggerate the evils of the extraordinary financial 
situation, and with the improvement of the money markets at home 
and in America, confidence is being restored, though no one 
expects anything but a dull winter. With the Bank rate at 7 per 
cent. it is too expensive to speculate, or to carry on any business 
which necessitates the borrowing of money, and consumers will 
not buy for forward delivery. Not for some years have buyers 
confined themselves so much to purchasing for hand-to-mouth 
deliveries, 


Cleveland Pig Iron. 

Except in the matter of price the depression has not yet 
been felt in the Cleveland pig iron trade. Shipments are exceed- 
ingly active, yet stocks are declining rapidly, and the production, 
augmented though it has been this year, is still short of require- 
ments. This last is apparent from the difficulty that shippers have 
in getting quick delivery of pig iron at the makers’ wharves. 
They have none in stock, and the contracts on their books take uv 
every ton that is produced as itis made. The deficiency by which 
the production falls short of the consumption leads to a heavy 
drain upon the stock in Connal’s public store, and the quantity in 
that store has this week fallen under 100,000 tons for the first time 
since the summer of 1904. Ever since the spring of last year the 
production of Cleveland pig iron has fallen short of the require- 
ments, and each month since March, 1906, a substantial decrease 
in Connal’s has had to be recorded, the average monthly decrease 
being over 32,000 tons, for whereas 750,000 tons were held by 
Connal’s in March last year on Wednesday the quantity was only 
59.548 tons, and the decrease during the present month has been 
18,970 tons. Of the stock now in hand 91,789 tons are of No. 3 
quality, and 7759 tons other qualities deliverable as standard iron. 
Cleveland warrants have this week been steadier in price than for 
some time ; in fact, the movement, though slow, has been per- 
sistently upwards, aad all the weak holders seem to have been 
cleared out, so that there is very little offering. In the early 
part of the week 50s. 3d. cash buyers was the price, but 5ls. has 
sinceruled. It must, however, be noted that there is a considerable 
backwardation for month and three months’ iron, and that can 
hardly be considered a good feature. No. 3 Cleveland G.M.B. pig 
iron has risen to 51s. 6d. per ton, and makers are not in a hurry to 
sell, as they still have well tilled order books. It is the absence of 
buying for forward delivery that has brought prices down lately. 
Latterly No. 1 has been 6s. to 6s. 3d. per ton dearer than No. 3, 
but now it is about 53. dearer, and before long there will be a 
smaller difference still. No. 1, as a rule, is not used: much in this 
district, but is nearly all shipped to the Continent. The approach- 
ing close of the northern navigation season will reduce the demand 
for No. 1, and thus the price will be easier. Most of last winter it 
was only ls. 6d. per ton above No. 3. For No. 4 foundry 5ls. is 
being obtained, and for No. 4 forge 503. 6d., and the qualities 
below that are not quoted at all. 


Hematite Iron. 

The producers of East Coast hematite iron are suffering 
more from the backward movement in trade than are those 
making Cleveland iron, and there has bsen a substantial decrease 
in the output thereof. The prices are falling more quickly for 
hematite than they are for Cleveland pig iron, and whereas mixed 
numbers hematite iron have been 24s, and 25s. per ton dearer than 
No. 3 Cleveland, they are now about 18:. 6d. dearer. The normal 
difference between the prices of the two is 10s., and in 1905 as 
small a difference as 4s. was reported. Consumers can now get 
mixed numbers East Coast hematite iron at 70s. per ton, which is 
12s, 6d. per ton below the best price of the current year. Consumers 
are not very ready to give even so low a price as 703., when they 
consider that they should be paying in the neighbourhood of 60s. 
Rubio ore has been reduced to 18s. per ton, c.i.f. Tees or Tyne, 
but there has been no business to fix prices actually. 


Pig Iron Exports. 

The shipments of pig iron from the Cleveland district have 
never been anything like so good in November as they are this 
month—indeed, it may be reported that they have only been 
exceeded in three months in the history of the trade, and these 
three months were allin the present year. Asarule, Novemberisa 
quiet shipping period, but there are arrears of delivery to make 
up. If the market were influenced by the shipments and stocks, 
prices would be considerably more favourable to sellers than they 
are. The quantity exported up to Wednesday night was 99,062 
tons, as compared with 98,758 tons last month, &5,142 tons in 
November, 1906, and 51,209 tons in November, 1905, all to 20th. 
The deliveries are very heavy to Germany, Itaiy, and Scotland. 


Manufactured Iron and Steel. 

Trade is very quiet in almost all branches of the finished 
iron and steel industries, and promises to be so certainly over the 
winter. The dearness of money is checking all enterprise, and 
promoters are not proceeding with undertakings that were con- 
templated. Prices have been reduced this month in nearly all 








per ton, the first change there has been in prices this year. The 
prices of iron bars are, therefore, as under at present :—Common, 
£7 15s.; best, £8 2s. 6d.; and double best, £8 10s., all less 24 per 
cent. Both Staffordshire and Scotch makers have likewise 
reduced their prices, and to even a greater extent than has been 
the case in thisdistrict. Other prices are maintained, steel ship 
plates at £7; iron ship plates, £7 ; steel boiler plates, £8 ; steel 
ship angles, £6 12s. 6d.; packing iron, £6 53.; steel joists, 
£6 7s. 6d., all less 24 per cent. f.o.t. Heavy steel rails are at 
£6 15s.; steel railway sleepers, £7 ; and cast iron chairs, £3 17s. 6d., 
all net f.0.b. Cast iron pipes, 3in. to 4in.. are about £5 5s., and 
larger pipes range from £4 17s, 6d. to £5 23. 6d. at foundry. 


Shipbuilding. 


It cannot be reported that there is any improvement in 
the shipbuilding industry. Builders have, owing to the fall in the 
prices of thaterials, been able to quote lower rates for the con- 
struction of new shipping, but there is apparently no desire on the 
part of shipowners to buy. 


Coal and Coke. 


The coal trade is satisfactory, and coalowners have all they 
can do to satisfy the demands made upon them ; indeed, they could 
sell more if the miners would work as diligently as they might. 
There is a good deal of lost time, but this is always the case when 
the coal trade is very brisk. Best steam coals are quoted at 
15s. 3d. per ton f.o b.; best gas at 14s., coking coal 12s. 6d., and 
Durham unscreened bunker coals 12s, The demand for coking 
coal has slackened, because less coke is wanted, owing to ths 
blowing out of furnaces. This action on the part of ironmasters 
has brought down the quotation for Durham coke to about 17s., 
which is not an unreasonable figure with No. 3 Cleveland pig iron 
at 51s. 6d. All the year till now Durham coke has been relatively 
a good deal higher than Cleveland pig iron in the early part of 
the year ; in fact, nearly all the first quarter ironmasters had to 
pay 25s. per ton delivered at the Middlesbrough furnaces, and 
over the summer 21s. was the rate, rising to 22s. 6d. in September, 
owing to the extraordinary continental demand; but that has 
slackened, especially from Germany, and coke makers have had to 
begin to seek orders which has brought their prices down to lower 
rates than have ruled for several years. 








NOTES FROM SCOTLAND. 
(from our own Correspondent.) 


General Condition of Trade. 

TuE fresh developments of business are at present few and 
comparatively unimportant. At the moment, the monetary 
situation not only produces caution, but, in many instances, 
renders it inexpedient to enter upon extended enterprise. High 
costs of production operate powerfully in the same direction. In 
several of our foremost industries, the leaders of workmen, 
apparently quite oblivious to the signs of the times, are agitating 
for further increases of wages; and until it is realised that reduc- 
ing and cheapening processes can alone lead to the placing of 
contracts, it is feared that the present depression will continue. 
As a matter of fact, prices are receding for both raw and manu- 
factured goods, and it is believed that restrictions in the output 
of iron and steel, as well as partial unemployment of mills, will 
throw a large amount of coal into the open market, and so tend to 
break down the present very high prices. 


The Iron Warrant Market. 

Towards the end of last week the prices of Cleveland 
warrants recovered to some éxtent, the improvement being attri- 
buted to the covering of oversales by operators. The tone was 
very dull at the openi: g this week, and there has since been a lack 
of support. Business has been done in Cleveland warrants at 
50s. 34d. to 50s. 74d. cash, 50s. to 49s, 6d. one month, and 493. 3d. 
to 493. 14d for delivery in three months. Cumberland hematite 
warrants are at 683. 3d., with very little inquiry. 


Output and Stocks of Iron. 


An additional furnace has been put on ordinary pig iron 
since last report. There are now 39 making hematite, 38 ordinary, 
and 6 basic iron, the total of 83 furnaces thus in operation in Scot- 
land comparing with 82 last week and 90 at this time last year. 


Prices of Scotch Makers’ Iron. 


The prices of several special brands of makers’ iron, which 
are, at the same time, scarce and in request, are remarkably well 
maintained ; but, as a rule, values have been declining in sym- 
pathy with the state of the warrant market, the reductions in the 
past week varying from 6d. to 23. per ton. G.M.B., No. 1, is 
quoted at Glasgow, 653.; No. 3, 6ls,; Govan and M onkland, Nos, 1, 
663., Nos. 3, 623. ; Carnbroe, No. 1, 663. 6d.; No. 3, 623. 6d.; Clyde, 
No. 1, 693. 6d.; No. 3, 64s. 64.; Gartsherrie, No. 1, 703.; No. 3, 
65s.; Calder, No. 1, 72s. 64.; No. 3, 67s 6d.; Summerlee, No. 1, 
74s.; No. 3, 663.; Langloan, No. 1, 75s. 6d.; No. 3, 71s. 6d.; 
Coltness, No. 1, 903.; No. 3, 70s. ; Glengarnock, at Ardrossan, 
No. 1, 72s. 6d.; No. 3, 663. 6d ; Eglinton, at Ardrossan or Troon, 
No. 1, 64s.; No. 3, 6ls.; Dalmellington, at Ayr, No. 1, 66s.; 
No. 3, 61s.; Shotts, at Leith, No. 1, 71s.; No. 3, 663.; Carron, at 
Grangemouth, No. 1, 74s.; No. 3, 66s. per ton The price of Scotch 
hematite pig iron is 6d. lower, merchants quoting 753. for delivery 
at the West of Scotland steel works. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week arnounted to 5434 vons, compared with 11,683 tons in the 
corresponding week of last year, showing a decrease of 6249 tons. 
The aggregate shipments since the beginning of the year are 
345,932 tons, being 55,782 more than in the same period of 1906. 
At Grangemouth the arrivals of Cleveland pig iron were 13 807 
tons, an increase of 2210 tons. The total arrivals since January 
Ist are 462,814 tons, being 10,876 more than in the corresponding 
period of last year. 


Finished Iron and Steel. 

The malleable iron makers of the West of Scotland at a 
meeting in Glasgow this w.ek decided to reduce the mimmum 
selling prices all round by 12s. 6d. per ton. This makes the basis 
price £7 10s. per ton for crown bars, less the usual 5 per cent. 
discount. Since the prices of steel were lately reduced 10s., it had 
been very difficult for the makers of iron to do business, without 
also making concessions, and it was considered expeaient, in view 
of the downward course of the markets generally, to make the 
reduction 12s. 6d. in place of 103s. Such a reduction was more 
likely to bring out business, and put off for a ionger period any 
possible further change in prices, 


The Coal Trade. 

There has been rather less inquiry for shipping coal in 
most districts. High prices tend to make both home buyers and 
shippers cautious, as there is a strong and widespread impresicn 
that present values cannot possibly be long maintained. .At 
Glasgow harbour ell coal is quoted 133. to 13s. 6d., steam 13s. 3a. 
to 13s. 9d., and splint 14s. 6d. to 15s. par ton. The prices at 
Leith are, for best screened steam coal, 13s. 6d. to 14s, 3d.; 
seconds, 13s, to 18s. 6d.; washed trebles, 13s. 3d. to 13s. 6d.; and 
rough dross coal, 8s, to 8s, 3d. per ton, 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
State of the Coal Trade. 


OCTOBER was a month of big shipments, but November is 
likely to exceed them. It was stated on ‘Change, Carditf, that 
last week the clearances from the Cardiff ports—Bute, Barry, and 
Penarth—exceeded half a million tons, exclusive of bunkers. I 
noticed on Monday, this week, thirty-four large vessels were entered 
outwards. How far financial questions willaffect business, and prices 
after Christmas, remains to be seen. This is certain, that Coal stocks 
on the Rhymney and elsewhere are being depleted rapidly. Last 
week Newport despatched 78,809 tons, Swansea 74,166 tons, and 
Port Talbot 32,209 tons. Mid-week the condition of things at 
Cardiff had very much the character of a boom, so great was the 
entry of tonnage. In the Bute Docks there were 136 vessels, at 

99, and at Penarth 42, in all 276 vessels ; and it was esti- 
mated by an expert that thecapacity of all was equal to 650,000 
tons. The latest indication on Change was that prices were 
certainly better by 6d. a ton. 


Latest Cardiff Quotations. 

Best large steam, 18s. 3d. to 18s. 9d.; seconds, 17s. 6d. 
to 18s.; ordinary steam, 16s. 9d. to 17s.; drys. best, 19s. to 
19s. 6d.; ordinary, 17s. 3d. to 18s. 8d. Best Monmouthshire 
black vein, 17s. to 17s. 3d ; Western Valleys, 16s. 6d. to 17s.; 
Eastern, 15s. 9d. to 16s. 3d.; best house coal, 19s. 6d. to 20s. 6d.; 
seconds, 17s. 6d. to 18s.; No. 3 Rhondda, 19s. 6d. to 20s.; through, 
16s. 9d. to 17s.; No. 3 smalls, 13s. to 13s. 6d.; No. 2 Rhondda, 
14s, 9d. to 15s, 3d.; through, lls. 6d. to 12s.; No. 2 smalls, 9s. to 
9s. 6d.; nuts, 15s. to 15s. 3d.; seconds, 14s. to 14s. 3d.; peas, 
13s, to 13s. 3d.; seconds, 12s. 6d. to 13s.; best small steam, 
lls, 3d. to lls, 6d.; seconds, 10s, to 10s, 6d.; other smalls, in- 
cluding dry, 8s. to 9s. 6d. Patent fuel, 18s, 6d. to 19s. 6d. ; coke, 
19s, to 27s.; pitwood, 22s. to 24s. 


The Orient Steamship Company Contract. 


At the beginning of the week it was currently stated in 
Cardiff coal circles that this contract had been placed in Cardiff. 
The quantity is 100,000 tons. Since this came under discussion 
particulars have been mentioned on ’Change. The firm of W. 
Cory and Sons is stated to have received the order. The coal 
is to be delivered into bunkers at London wharf, at about 20s.; 
price is regarded as equivalent to 16s. or 17s. 


r 
Anthracite Trade at Swansea. 

Tonnage is coming in freely to Swansea, and this class of 
coal is in strong request. Several varieties are strong, though no 
actual advance has heen made, but best are higher, 29s. to 30s. 
being asked for hand-picked malting. Seconds are 27s. 6d. to 
28s, 6d.; Swansea Valley big vein, 26s. to 28s.; red vein, 19s. 6d. 
to 20s. 6d.; machine-made cobbles, 27s. 6d. to 28s.; nuts, 28s. 6d. 
to 30s.; peas, 14s. to 16s.; rubbly culm, 8. 6d. to 9s.; duff, 5s, to 
5s. 3d.; steam, 18s. 6d. to 19s.; small, 8s. 6d. to 10s.; No. 3 
Rhondda, 20s. 3d. to 20s. 6d.; small, 13s. 6d. to 14s.; patent fuel, 
17s, 3d. to 17s. 9d. 


Iron and Steel. 

There has been no special feature of interest during the 
week, but prospects are tolerably good, and arrivals of iron ore 
have increased, Blaenavon, Ebbw Vale, Guest and Co. being large 
importers, principally from Bilbao, though it is noticeable that car- 
goes have come from new quarters, 1960 tons, for instance, from 
Onton; pig iron from Barrow and Harrington have come in 
lessened butk. Latest quotations at the Metal Exchange, Swansea, 
are as follows:—Hematite pig iron, mixed numbers, 68s. 3d.; 
Middlesbrough, 50s. 6d.; Scotch, 61s.; Welsh hematite, 77s, 6d. 
Bessemer and Siemens steel bars, £5 7s. 6d. No rail quotation. 
— Newport :—Rubio, 18s, 3d. to 18s. 6d.; Almeria, 17s. 6d. 
to 18s. 


Tin-plate. 

It is gratifying to note, Swansea merchants state, that as 
the year is drawing to a close prospects are improving, and already 
there is an inquiry for an early delivery, and at fair prices, At 
Llanelly the trade is healthier and tin houses are busier, tonnage 
having come in freely to Swansea. Shipments last week were 
large, totalling 114,880 boxes. Make was 54,428 boxes. Present 
stocks 12$,825 boxes, . Latest prices, Swansea :— Ordinary plates, 
13s. 6d. to 13s. 9d.; ternes, 25s.; C A. roofing sheets, £10 to 
£10 5s.; big sheets for gaivanising, £10 to £10 5s.; finished black 
plates, £10 to £10 10s. ; galvanised sheets, 24 ¢., £13 2s. 6d. 
Other quotations, Swansea, this week are :—Block tin, £136 10:.; 
copper, £58 10s.; lead, £18 5s.; spelter, £21; silver, 273d. per oz. 
{n the Swansea Valley the demand for weldless tubes is buoyant. 
Mond nickel silver works are Dusy. 


New Parry Schemes. 

; The powers granted to the Barry Railway Company last 
session cleared the way somewhat for the development of the 
Sirhowy mineral field, and the creation of the new Rhoudda; and 
next session will, it appears, witness further aims in the same 
quarter. This is by the projection of a new line from the Brecon and 
Merthyr line on the Aberbargoed, which will cross the Rhymney 
river by the new P.D. pits, proceed up the valley, start the new 
sinkings of the Rhymney Iron Company, passing through Deri, 
and rejoin the Merthyr and Brecon line about a mile and a-half 
above Deri. The line will be about three miles, and the effect, if 
granted, will be in connection with the existing system to make 
the Barry independent of the Rhymney in regard to the new pits 
named, and give the Barry Company one continuous line right 
through from the port of Barry. The Barry Company also pro- 
poses two short spurs near Barry, which will facilitate local needs. 
In addition, the sa:zne company seeks powers to acquire the powers 
of the Neath, Pontardawe, and Brynamman Railway Company ; 
also a Bill for pier accommodation at Weston in connection with 
the traffic of its steamers. 


Great Water Scheme. 

Several of these are expected to figure. At present the 
most important is the Monmouthshire water scheme to bring water 
from Breconshire to Monmouthshire, starting from the neighbour- 
hood of Hay. This will be known as the Grwyne Fawr scheme, 
and the aim to obtain a supply of 20 gallons per day for 200,000 


persons ; estimated cost £730,000. A Bill is also to be brought in | 


to empower the Pontypridd Waterworks Company to construct a 
new reservoir known as the Fau Fraith. ‘This will affect the 
streams in the Brecon district of Cray, Senny, and Ystradfellte. 
In connection with this powers are sought to make an agree- 
ment with the Great Western Railway Company for construction, 
working, and use of existing tramway. There was a rumour 
current in the Merthyr district that enlargements and changes in 
connection with the Beacon water sources would be sought, where- 
oy Merthyr would supply Pontypridd and other towns. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 
Rhenish- Westphalian Iron Trade. 

A MODERATE business is being done in the district ; iron- 
masters, nevertheless, have been able to keep their concerns 
regularly going ; prices have, here and there, become easier, with 
a view to inducing consumers to purchase more freely, but for a 
great many articles quotations are the same as before, Until now 
the prices for pig iron, for instance, hive not changed, but a 


reduction for Luxemburg forge pig is expected to take place, as 
a consequence of the decrease in the prices for English pig iron. 
Rhenish- Westphalian dealers have reduced quotations for bars 
and plates M. 10 p.t., and Berlin dealers, it is said, will do the 
same, 


The Stee] Convention. 

At the general meeting that was held on the 14th inst. 
deliveries in October, both in railway material and in sectional 
iron, have been 12,000 t. higher than in September, while in semi- 
finished steel a slight decrease could be noticed. The reductions 
in price agreed upon for semi-finished steel some time ago have not 
had the desired effect on consumers, who continue to show much 
reserve, buying only the most urgent requirements. Quotations 
for the first quarter will be fixed at the next general meeting. 


Decreasing Activity in the Siegerland. 

The reserve among consumers has become general, and 
employment as well as demand have, therefore, been decreasing. 
Orders in nearly all branches come in scantily, and the keen com- 
petition has tended to weaken prices considerably in some 
instances. Especially the lighter sorts of malleable iron have been 
affected by the downward movement, finished articles less so, and 
pig iron is comparatively stiff as yet. The iron ore mines have 
been able to sell their output regularly, and the Iron Ore Syndi- 
cate is expected to sell at the present quotations during the first 
two quarters of next year. The blast furnace works are rather 
reluctant to place contracts in iron ore ahead ; sti!l some fairly good 
orders could now be secured ‘There has been talk of reductions in 
prices of M. 10 and even M. 15 p.t. which the Siegerland Iron Ore 
Convention would deem necessary after the reductions for bars and 
plates, but, if resolved upon at all, the reduction would only be 
for the second quarter, and would certainly not exceed M. 10 p.t. 
The Hochfeld Rolling Mills, near Duisburg, having already stopped 
their puddling works, will soon stop the rolling mills too, as a 
remunerative occupation can no longer be kept up. On the 21st 
inst. the first general meeting of the new Wire Convention will 
take place in Berlin, when the basis prices for the first quarter 
will be fixed. At a general meeting of the Upper Silesian Pig 
Iron Convention the prolongation for another year—till end of 
1908—has been resolved upon. 


The German Coal Market. 

A strong increase in the demand for coal was reported 
from several districts last week, the spell of cold weather having 
induced consumers and dealers to buy freely at almost any price. 
In the Rhenish-Westphalian district deliveries are far behind 
requirements. The low state of the Rhine is most unfavourable 
for the coal trade to the Upper Rhine, where stocks have been 
reduced to a mere nothing. In Upper Silesia the demand for 
engine and house coal is very animated, both locally and on 
foreign account. Austria-Hungary isan excellent customer. The 
coke trade is exceedingly firm, and the demand for briquettes 
increases. 


Satisfactory Business in Austria-Hungary. 

Demand and sale have been remarkably strong during the 
week. The abatement in activity that is felt in the building line 
will cause a slackening off in the bar and girder trade, but rails 
and railway material generally are in excellent request, and will 
continue well inquired for, as further orders for the State Rail- 
ways are holding out. Producers and consumers of coal are con- 
siderably hampered in their transactions by the want of wagons, 
which is specially marked in the Ostrau Karwin district. During 
the week now past 87,974 t. of Bohemian brown coal have been 
delivered on the Saxon State Railways, which represents a de- 
crease of 3046 t. when compared with the year before, caused by 
an insufficient number of wagons, 


Quietness in France. 
The tendency is rather weak because demand is irregular 
and not lively in the iron industry. The coal trade, on the other 
hand, shows the firmness of previous weeks, 


Decreasing Tone in Beigium. 

Not merely the competition among the inland works, but 
the influence of German competition too is being felt more keenly 
from week to week, Orders come in slowly and irregularly. Bars 
are decreasing, the average price being at present 132-50f. p.t., 
f.o.b, Antwerp ; the export quotation for steel bars is the same as 
before, but the mills agree to reductions wherever an order of 
some weight is holding out. Competition in the plate department 
has been increasing to an alarming extent, and the export price 
of 157-50f. to 160f. p.t. for common plates in iron or steel is hardly 
exceeded, The rail trade is quiet, but not dull. Home quota- 
tions have been well maintained in spite of the falling off in export 
prices, Only the most favourable accounts can be given of the 
Belgian coal market, which is brisk in all departments. Small nuts 
are in specially good demand. The business in briquettes has 
developed most satisfactorily, quotations remaining firm at 21f., 
23f., and 25f. p.t. A vigorous demand comes in for house coal. 








AMERICAN NOTES. 
(From our own Oorrespondent.) 


New York, November 7th. 

Tue latest large steel rails order is for 13,000 tons for the 
Japanese Government. They are to be made by the Carnegie Steel 
Company. Negotiations are pending for smaller lots for central 
and South American countries, which will probably aggregate 
25,000 tons, and which will probably be made by the same com- 
pany. There is a large amount of work in structural steel pend- 
ing, and one authority estimates this volume at about 100,000 
tons, but there is no probability just now that the orders will be 
placed for some weeks. The export trade in rails is the only 
bright spot in the situation at present. The companies and the 
railmakers have not been able to agree, and there are no visible 
evidences of an early understanding. A vast amount of work in 
various directions, and involving all kinds of iron and steel pro- 
ducts, isin sight, but various influences are obstructing the closing 
of orders, The structural steel business is affected more seriously 
than almost any other. Just why this is so is not altogether 
apparent. Possibly the most evident reason is the hope of a ent 
in prices of 2 dols. to 3dols. per ton. Capacity has been con- 
siderably cut down. One plant with four open-hearth farnaces is 
running two. Another with nine furnaces is operating four. One 
witb sixteen is running ten, and another with fifteen is running 
nine. Ont of a total of forty-four furnaces in four plants, twenty- 
five furnaces are in operation, which is about 57 percent. This 
refers to the independent concerns. The manufacturers of steel 
billets are also curtailing production. This is regarded by some 
authorities as ashort-sighted policy, because of the fact that the 
requirements into which the steel would enter are urgently 
demanded. 
It is believed that as soon as the conditions which have created 
the present hesitancy have disappeared that there will be a 
resumption of active demand, and that prices will be re-established 
on the basis of six months ago. This is probably too much to 
expect. The country needs the construction of railroads ; that is, 
traffic conditions warrant the construction of all the railroad 
mileage contemplated. It is the financial situation that is respon- 
sible for the present disturbance.. Far-sighted men know that the 
present financial situation will be corrected, and that, as soon as 
the correction is made, the business interests of the country 
will demand the vigorous prosecution of all various enterprises 
which are now lying dormant temporarily. 





Quite a number of blast furnaces is booked to blow out in the 


next thirty days. The reason given is that the large 
sumers of pig iron have ceased to order far ahead ag af oot 
their custom. been 

The copper situation is a little better, but the enormous quanti 
of copper in hand is calculated to prevent any materia) jp ms 
ment. Large consumers of copper are buying in a wae 
awaiting such developments as may arise. There was an ad may 
in copper a few days ago from 14 to 15 cents, but it is not belij 
this will hold. During the past month exports amounted to Pe 
20,000 tons, but it is believed that a portion of these ex : 
was made for purely speculative purposes. The situation jg a 
critical, The exporters hope to boost artificial], copper stil 
thereby stimulate domestic demand; but it is questionshi 
whether any artiticial tricks of trade will overcome the statistic) 
situation, 








PERSONAL AND BUSINESS ANNOUNCEMENTs 


Mr. W. H. TRENTHAM, consulting engineer, informs us that }, 
has taken into partnership Mr. A. E. Heming, recently constrye 
tional engineer to the Marconi’s Wireless Telegraph Company 
Limited. The title and address of the firm will be ‘‘'l'rentham = 
Heming, 39, Victoria-street, Westminster.” 

THE business of Robert Warner and Co., of London and Walton. 
on-the-Naze, which has been for some time past carried on by the 
executors of the late Robert Warner, has now been registered a 
a joint stock company under the title of Robert Warner and (y 
(Engineers), Limited. Mr. F. R. Durham, A.M. Inst. OE i 
now associated with this company as managing director, and Mr 
G. H. Hughes, M.I. Mech. E., has been appointed works manager, 








Society or Arts.—The programme of the arrangements for the 
new session of the Society of Arts has been issued, and is even 
fuller of interest than usual. A novel feature in it is the inclusion 
of a series of six lectures on ‘‘ Industrial Hygiene” by different 
experts, who deal with such subjects as dust ia factories and jn 
mines, lead and mercury poisoning in pottery and match-making 
work in compressed air, and child labour. A course of lectures 
on the ‘‘ Navigation of the Air” is to be given under the Shay 
Trust by Dr. Hele-Shaw. Four courses of Cantor Lectures are 
announced, the first on the microscope, by Mr. Conrad Beck, 
There is a very full list of papers for the ordinary and sectional 
meetings, and at Christmas Mr. Martin Duncan will lecture to g 
juvenile audience on the cinematograph. 


Contracts.—The Hydraulic Engineering Company, Chester 
has obtained the order for the four movable hydraulic direct. 
acting coal hoists required by the London and Worth. Weare, 
Railway Company for its extension at Garston Dock. These coal 
tips, although not required for so great a height of lift as the fixed 
hoist which the Hydraulic Engineering Company has in hand for 
the same company for Swansea, will deal with wagons having a 
gross weight of 30 tons to a height of 40ft.—Messrs. J. P. Halj 
and Sons, Limited, of Peterborough, have recently received 
se¥eral orders for condensing plant—one set for Twickenham elec. 
tricity works, one set for Dartmouth electricity works, and one set 
for Finchley Urban District Council, having also just recently 
supplied four large sets for delivery abroad. 


Grascow TECHNICAL COLLEGE SCIENTIFIC Socrery.-At the 
usual fortnightly meeting of this body, held in the College on 
November 16th-—-Mr. W. W. Lackie, the president, in the chair— 
a paper on ‘Electric Sub-station Equipment” was submitted by 
Mr. J. Prentice, sub-station superintendent of the Glasgow Cor. 

ration Electricity Department. The paper, which was illustrated 

y lantern slides and diagrams, detailed the advantages of the 
generation of alternating current in a large power-house, and its 
transmission to sub-stations dotted over the area of supply, as com- 
pared with the system of having large continuous current generat- 
ing stations in various parts of a city. The former method, 
besides rendering possible various large economies in generation 
and distribution, also tended to keepthe atmosphere free from black 
smoke, as the high-tension generating stations can be situated on 
the outskirts of the supply area. Different types of converting 
plant and switchboard apparatus were described by the author in 
an interesting and instructive manner, and a brief discussion 
followed. 

INSTITUTION OF ELECTRICAL ENGINEERS: GLASGOW STUDENTS’ 
SECTION.—At a meeting of this body held in the Technical College, 
Glasgow, on November 15th—Professor Magnus MacLean presid- 
ing—Mr. Walter Jamieson, BSc., A.M.IE.E., lectured on 
‘Ventilation Registering Apparatus.’ He described the methods 
in use and a number of instruments for measuring 1nd recording 
air currents, temperature, &c., including a continuous recording 
apparatus of his own design, enabling the changes in ventilation to 
be shown on a sheet of paper moved by clockwork. Professor 
Magnus MacLean afterwards described the system of heating and 
ventilating the college. All the rooms are heated by warm air on 
the plenum system. Three centrifugal fans, each driven by an 
electric inotor, suck air from the top of the building through a 
capacious vertical rectangular shaft. At the foot of this shaft is 
an air purifier, of new design and construction, consisting of a 
glass louvre and a number of jets of water, which fi! the whole 
aperture with a fine spray and mist. The air in passing through 
this spray and glass louvre loses all solid impurities. For two 
years this air purifier has worked quite satisfactorily. The fans 
drive the air through a preliminary heater into the air ducts, In 
the air ducts each room in the college has its own heater and 
damper, so that the temperature in the rooms can be maintained 
at any required degree. The fans are capable of sending in 
124 million cubic feet of air per hour, and the size of the flues is 
such that the air is entirely changed in each room five or six 
times every hour, 


Tue TURBINE DesTROYER TARTAR.—The Tartar, one of the 
new class of 33-knot turbine destroyers, recently completed for 
the British Navy by John I. Thornycroft and Uo., Limited, of 
Southampton, ran a very successful contractors’ trial a few days 
ago on the Stokes Bay Admiralty course, when the mean speed 
obtained was, as the result of six runs, 33-122 knots. This speed 
was reached, so we are informed, without the vessel being pressed 
in any way. Moreover, we understand that the Tartar proved 
herself free from vibration even at the highest speed. The 
power is produced by turbines built by Messrs. Thornycroft, 
arranged on three shafts and developing approximately 14, 
indicated horse-power together. The high-pressure turbine on the 
centre shaft exhausts into the low-pressure turbines on the wing 
shafts. Forward of the low-pré&sure turbines is a high-pressure 
and low-pressure cruising turbine, each driving a shaft with one 
ropeller. Steam is supplied by six water-tube boilers of the 
atest Admiralty type, built by Messrs. Thornycroft, which use 
oil fuel exclusively, and work at 220 1b. per equare inch. Though 
the vessel is of greater beam than others of the same class, the 
speed is the greatest yet obtained by any of the 33-knot boats 
on contractors’ preliminary trials, and the builders anticipate 
that by the time the vessel is tuned up ready for her official 
trials—which will take place in a fortnight’s time—there is every 
likelihood that this speed may be exceeded. The Tartar is 270it. on 
water-line in length, 26ft. in width, and 17ft. 2in, in depth. 
Her shape follows generally the lines of the earlier destroyers 
by the same firm, a prominent. feature of which is the turtle 
deck instead of the raised forecastle deck generally adopted for 
vessels of this size. The advantages claimed for the former '8 
that the water is thrown overboard instead of, as in the case of 
the forecastle deck, under the upper deck. The Tartar has also 
considerably greater freeboard than the other 33-knot vessels mow 





being ‘built. 
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BRITISH PATENT SPECIFICATIONS, 
soled and Abridged by JAMES D. ROOTS, M.I.Mech. 2. 


invention is communicated from abroad the name and address o' 
icator is prented in italics. ; eed ae ; 
bridgment is not illustrated the Specification is without drawings. 
ies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. s 
given is the date of application ve bay second date dag end of 

ip of plet 





When an 
Commun 
go the w 


he first date § 7 
BR Leen nt is the date of the iP 


specification ny On an mds ioned i: ithi: 

807 y of the grow mentioned in the Acts, within two 
eter the "tate given at the end of the abridgment, give notice at the 
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STEAM ENGINES AND BOILERS. 


97.587. Jecember 4th, 1906.— IMPROVEMENTS IN OR RELATING TO 

2, Liguip FUEL APPARATUS FOR STEAM GENERATOR FURNACES, 
George H. Mann, of 113, Spencer-place, Leeds ; Joseph Clay- 
ton, of Oak Hill, Moortown, near Leeds; and John kh. 
Pickering, of Crestmead, Roundhay, near Leeds. 

‘his invention relates to apparatus for feeding liquid fuel to 
steam generator furnaces, and particularly to liquid fuel apparatus 
for use in connection with furnaces of motor road vehicles subject 
to consilerable variation of load. The drawing is a sectional 
glovation. The boiler furnace 1 is provided with a burner of the 
steam injector type adapted to spray oil on to the solid fuel or 


jieces of refractory material provided in the interior of the fur-. 


nace, which burner consists of an injector tube 2 coupled up by a 
pipe 3 to an oil supply tank 4 and an injector tube 5 coupled up by 
a pipe 6 to a steam superheater 7 ; but instead of the oil being 
sprayed in liquid form as is now usual, the oil is converted into gas 
before rep Ee it into the furnace 1. This is accomplished by 
passing the oil through a jacket 8 round the orifice 9 through 
which the mixture is discharged into the furnace 1 so as to heat 
the oil but not sufficiently to vaporise it, and the heated oil is 
then sprayed by the steam jet 5 into the furnace 1, the steam being 
highly superheated so as to gasify the oil by mixing with it, 
whereby any solid residue from the oil is carried into the furnace. 
The supply of oil to the jacket 8 of the burner is automatically 
regulated by means of a valve 10, in the supply pipe 3 between 
the oil tank 4 and the burner, through the movement of the 
throttle valve 11 of the engine, so that as the steam supply 
to the engine is diminished a corresponding movement is given 
to the oil supply valve 10; but this only applies to a diminishing 
movement of the valve 10 and not to opening the same, as, 
supposing the throttle valve 11 was suddenly opened to a consider- 
able extent after being closed or nearly closed, if the oil supply 
was opened at the same time and to a corresponding extent, there 
would not be a sufficient draught of air to effect perfect combus- 
tion, and consequently smoke would be produced owing to the 








condenser being comparatively cool and condensing a large pro- 
portion of the exhaust steam instead of allowing it to act as a 
blast in the chimney, therefore in connection with the oil supply 
valve 10 a timing valve is provided in the form of a spring operated 
plunger 12 working in an oil cylinder 13 in connection with the oil 
tank 4, which valve only allows the oil supply valve 10 to open 
very gradually ; and this movement of the oil supply valve 10 is 
also controlled by the position of the throttle valve 11, so that the 
oil admission is in direct proportion to the steam required. The 
oil supply from the tank 4 is also controlled, so that the head or 
pressure of oil in the pipe 3 leading to the burner is always the 
same independent of the quantity of oil in the tank 4, by making 
the said tank 4 air-tight and providing a pipe 14 for admitting air 
to displace the oil consumed, pipe 14 having its lower extremity 
connected to a pipe 15 through which the oil flows, so that when 
the oil is too high it closes the mouth of the pipe 14 and cuts off 
the air to the tank 4, and thus prevents any further flow of oil 
from the tank 4 until the mouth of the air pipe 14 is again open ; 
while in conjunction with this oil regulating pipe, is employed a 
steam-operated piston 16 working against a spring and provided 
with a valve 17 adapted to cut off the supply of oil to the tube 3 
when the steam in the generator exceeds the working pressure. 
In order to regulate the supply of air to the furnace 1 so as to 
produce perfect combustion, a steam jet blower 18 is fitted of just 
snfticient capacity to force air into the furnace when the generator 
is working light, that is when the air condenser can just condense 
all the steam produced, and there is no effective blast in the 
chimney to cause suction draught, the blower 18 delivers air into a 
chamber 19 connected by a pipe 20 leading to a closed ashpit 21 
under the furnace grate, which chamber 19 is also formed with a 
branch 22 leading to the furnace 1.—November 1st, 1907. 


INTERNAL COMBUSTION ENGINES. 


22,853. October 16th, 1906.—IMPROVEMENTS IN OR RELATING TO 
CARBURETTERS PARTICULARLY APPLICABLE FOR USE WITH 
INTERNAL COMBUSTION ENGINES, Frederic M. Russel and 

ny/vlfred J. Jung, 16, St. Helen’s-place, London. 

This invention relates to carburetters, and is particularly appli- 
cable to carburetters employed with the internal combustion 
engines of motor road vehicles. The drawing shows a vertical 
Section, A is the valve, B the lever controlling the valve and 
regulated by the spring C, D the cam by which the spring can be 
adjusted, E the fuel nozzle, F the needle controlling the nozzle, 
and G is the body of the carburetter. The valve A comprises a 
light cylindrical ‘tube or sleeve, closed at its upper end, and so 
constructed that it possesses little inertia. It is arranged in a ver- 
tical conduit G1! extending from the upper end of the casing G 
down and around the fuel nozzle E, and is adapted to vibrate 
under the influence of the air induced by the engine suction to 
enter the conduit at each stroke of the piston and, in entering, act 
Upon top of the valve, overcoming the restraining power of the 
spring. The conduit G! has an enlarged portion at or near its 
upper end to allow free access of air to slots A! A? in the wall of 
the valve A when the latter is under the influence of its spring C, 
This air, entering by the openings A! A®, passes down the tube 
and conduit G! to the fuel jet E. Lower down in the tube A than 
the springs Al and A? are one or more openings A®, which, when 
the valve is nearly closed under the engine suction, come into 
alignment with similar slots GS in G1 adjacent to the gas or mix- 





ture outlet G4 of the carburetter. Thus some air is now drawn in 
through an opening G* into the conduit G, into alignment with 
which the opening A? has now come, and passes across the interior 
of the tube A and out through the openings A? and G§ to the 
mixture outlet G4 of the carburetter without passing to the fuel 
nozzle. As this is the easier course for the air to take, the 
quantity passing by this short-circuiting will be greater than that 
drawn down to mix with the fuel issuing from the jet E ; the rich- 
ness of the mixture being correspondingly reduced, the speed of 
the engine will be diminished. ‘The fuel jet E comprises an upright 
or vertical tube having a conical projection and leading into a 
cross passage in which works a tapered pin F, and this pin has a 
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screwed portion so that it can be adjusted to regulate the size of 
the opening, allowing a larger or smaller quantity of liquid to pass 
between the pin and the walls of the opening. The fuel conduit 
extends into a float chamber G* and forms a support for a float H 
which is operatively connected with a lever H! controlling the fuel- 
supply valve K. The valve K is normally pressed to its seat by a 
spring K!.—November 1st, 1907. 


29,051. December 20th, 1906.—IMPpROVEMENTS IN AND CONNECTED 
witH INTERNAL COMBUSTION ENGINES, Alfred R. Bellamy, 
Edgely, Stockport, Chester. 

This invention concerns internal combustion engines, and relates 
tocertain improvements made with a view to lessening the liability 
of the combustion chamber casting or cylinder casting to fracture 
when the cylinder casting is made in one piece with the combus- 
tion chamber. One bored neck at present serves as the inlet for 
compressed air when starting, whilst at the other neck or inlet the 
ignition plug is fitted. The anchoring of the two walls together 
by means of solid and isolated necks is, in use, a contributory 
cause of fracture, experience proving that the castings fracture in 
the locality of such necks. There are two figures. Fig. 1 is a 
sectional elevation of a combustion chamber casting, it being 
intended that the compressed air shall, when required for starting, 
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bo conveyed in through the charging valve, and in this case an 
exhaust valve b of the usual type is shown fitted. The com- 
pressed air is conveyed through the actual charging or inlet valve a, 
and this is done by making the spindle «! of a sufficiently large 
diameter, and with a cylindrical hollow or cavity a*. Such spindle 
ais automatically actuated against the action of springs, but is fitted 
with a second internal valve spindle a’, having a valve «4 at its foot, 
and such valve a‘ works against the seating on the primary valve a 








or elsewhere, according to the disposition of the spindle a?. The 
primary spindle a! is in connection with the source of air supply 
through theducta’ leading from the pipe bend 2°, whilst thesecondary 
spindle a} is held up and its valve kept normally closed by the 
pressure of a spring a’ anda rotable nut «®, or equivalent device. 
To allow the secondary valve to move clear of its seat the rotable 
nut a° may be unscrewed to some extent, and again screwed down 
close to the valve; or the spindle may be depressed against a 
small coiled spring and the valve held off whilst required by 
inserting a headed pin transversely through the spindle, as shown. 
When the compressed air is cut off and the secondary valve closed, 
its spindle a* moves as part and parcel of the primary valve, it 
being seen that the charging valve serves the dual purpose of 
admitting the charging and permitting passage of compressed air 
for starting.— November 1st, 1907. 


15,637. July 10tb, 1906.—IMpRoVEMENTS IN AND RELATING TO 
CARBURETTERS FOR INTERNAL-COMBUSTION ENGINES, Percy 
B. W. Kershaw, J. French, and Owen D. Lucas, of 155, Higk- 
gate-road, N, 

This invention relates to carburetters for mixing liquid bydro- 
carbons and air for producing explosive mixtures. There are four 
figures. Fig. 1 is a general vertical section of the carburetter ; 
a is the casing which is adapted for attachment to the engine in 
any convenient way. Air is admitted at the lower end, whilst the 
upper end 0 serves as a mixing chamber. Within the casing « we 
rotatably mount a disc ¢ which is provided with a series of 
capillary passages d for the hydrocarbon, and with another series 
of oblique passages « for the air, the latter passages intersecting 
the passages d. The passages ¢, whilst being approximately per- 
pendicular to the radius of the disc ¢, are inclined to the axis 
thereof ; hence the disc ¢ resembles a syren wheel. The dise ¢ is 
turnished at its under side with a boss f provided with a tubular 
extension f! open at its lower end and adapted to surround a fixed 
hollow rod y, which rod thus serves as a centre for the revolution 
of the disc c. The disc ¢ is further provided at the upper side 
with a seat for the reception of the conical end of a ents. | rod h 
constituting another centre. Consequently by this arrangement 
of centering the disc ¢ is free to move axially as well as to rotate. 
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Fig.I. 


The upper end of the rod g is furnished with a double-faced valve 
head ¢, which, when the disc ¢ is in its lower position, seats on a 
face j on the boss /, and when the disc ¢ is in its upper position 
on a face j! formed on the extension f!. The function of these 
valve parts 7, j and j! is tocontrol the tlow of hydrocarbon which is 
supplied by way of a connection & and a passage / in a member wm 
forming the base of the carburetter. From the passage / the 
hydrocarbon flows to the passage x of the rod g, whence it issues 
through the orifices 0 formed in the latter to find an inlet to the 
capillary passages d through the common intercommunicating 
channel p in the disc c. The rod i is movably arranged for the 
purpose of admitting of the easy adjustment of the disc ¢ to vary 
the hydrocarbon supply controlled by the valve parts /, j and j!. 
To this end it is made hollow for the reception of a spring ¢, and of 
a plunger ~ co-operating with a lever v, which is supported as 
indicated at w, and is operated from any convenient source by 
connecting-rods . and a lever y under the influence of the return 
spring 2.—November 25th, 1907, 


ROAD MOTOR VEHICLES. 

25,067. November 7th, 1906. — IMPROVEMENTS IN DRIVING 
MECHANISM FOR THE STEERING WHEELS OF THE Moror- 
DRIVEN VEHICLES, Daimler Motoren Cresellschaft, Unterturk« 
heim, near Stuttgart, Germany. 

The invention has for its object a driving mechanism for the 
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front steering wheels of motor-driven vehicles, which, while in part 
utilising known constructions, aims at rendering the :turning of 
wheels as easy as possible, whilst at the same time giving wide 
scope in the choice of the transmission ratios. The drawing is a 
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central sectional elevation. On the sleeve » enclosing the front 

wheel shaft m two vertically superposed collar bearings ff carried 

by an appropriate fork-sbaped support g are fixed, and in them the 
vertical turning shaft a provided with the turning arm h, is 
mounted ; it forms one piece with the spindle 6 of the front wheel 

c; the crown d of this wheel encounters the hub in the inward 

direction, so that the swivel a is located in the central or diametral 

line. Upon the portion of the vertical turning shaft located below, 
there is Lavenear 3 bane the lower collar bearing fa sleeve & upon 
which two bevel gear wheels py are mounted, of which p meshes with 

the bevel wheel r mounted on the driving shaft m, while the second 7 

meshes with a wheel crown d arranged on the inner face of the 

wheel c.-—November 1st, 1907. 

7054. Mareh 23rd, 1907.—AN IwpROvYED WorM DRIVE FOR 
MECHANICALLY-PROPELLED VEHICLES AND FOR OTHER PuUrR- 
POSES, Fraticis E. Brown, Park Cottage, Lockwood, Hudders- 
field, York ; Percy H. Frost-Smith, 208, Barry-road, East 
Dalwich, 8,E.; William A. Stevens, 10, Ashford-road, Maid- 
stone, Kent. 

This invention relates to an improved worm drive for mechanic- 
ally-propelled vehiiles. There are five figures. Fig. 2 is a plan. 

Ais the dynamo, BR is one of the electric motors, and C is the 
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Fig.2. 


shaft conveying its power to the worm gear in the casing D. Cis 
the shaft on the other side of the chassis conveying the power froin 
the electric motor B! to the worm gear in the casing D!. The worm 
E is mounted on the upper part of the casing D, and integral with 
the shaft mounted in 1 bearings, while end thrust, when the 
shaft F is rotating in one direction, is taken up by a ball bearing 
on the one side and when the shaft rotates in the other direction, 
end thrust is taken up by the ball bearing on the other side. The 
thrust ball bearings are csrried in the flanged tubular casing, 
closed by acap. On the other side of the casing the worm may 
be taken from the casing D by removing the flanged cover or disc. 
The worm wheel G is rigidly secured by bolts to the short sleeve 
H, which is mounted within the casing D upon the ball bearings 
H} H®, having the thrust bearings H* H‘ located between them. 
The upper or worm part of the casing D is divided in the axial line 
of the shafc E for the easier removal of the shaft or worm. The 
top is closed by an inspection cap. The sleeve H is provided at 
one end with a series of projections or teeth of the jaw or dog- 
clutch pattern. In the spaces between the teeth are corresponding 
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projections or teeth, which are formed integrally with the flange 
of the hub-bearing sleeve K. The back driving wheel L of the 
vehicle rigidly secured to the sleeve K, and, therefore, rotates 
therewith. Thus, while the sleeve H is rotatably connected with 
the hub sleeve K secured to the driving whee! L, yet a certain 
amount of play is permitted longitudinally by the jaw or dog 
teeth J. J is a band cover which fits over the engaging dog teeth 
on both the said sleeves to prevent the escape of lubricating oil. 
The hub sleeve K, wheel r, sleeve H, and worm wheel are all 
mounted to rotate together upon the dead or stationary axle M. 
The casing D is rigidly secured by bolts to the flange M', formed 
integrally with the axle M. The end of the shaft E is connected 
to the shaft C by means of a brake drum N, which has fitted within 
it a Hookes or Aare universal joint. The parts described as the 
driving back wheel L of the vehicles are duplicated on the other 
side for driving the back wheel L!.— November 1st, 1907. 


MINING. 


25,769. November 15th, 1906.—IMPpROVEMENTS IN THE MEANS OF 
RalsinG COAL AND OTHER MINERALS AND THE LIKE FROM 
Mines.— John Brindley, Carlton Chambers, 51, Litchfield- 
street, Wolverhampton. 

This invention relates to improvements in the means of raising 
coal and other minerals from mines which may be conveniently 
arranged to work in conjunction with the ventilating appliances of 
same ; to. simultaneously perform the dual purposes, ¢ ¢., raise the 
coal and ventilate the mine; or it may be used independently of 
same as may be desired. The coal or other minerals are raised 
through a tube or pipe, conveniently arranged within the mine 
shaft by means of pneumatic pressure, 7.¢., air forced through the 
tube at a high speed and pressure. There are seven figures. Fig. 1 
is a section through acoal mine equipped with apparatus for 
raising and delivering coal. Within the main shaft 1 is secured 
the pneumatic delivery tube 2, formed of any suitable lengths or 
parts. Within a horizontal passage as 3, is provided a horizontal 
arm or part 4 of main delivery tube 2; this horizontal passage 
communicating with the tippler 6 and tramroads as 5, which com- 
municate with the workings. This coal is conveyed from the work- 
ings to the air lock 6 on the horizontal tube 4 in trucks 7 running 
on the usual lines. The lines pass right through the air lock thus 
enabling trucks to be run in from either end ; sliding doors 9, 10 
being provided at either end of said air lock, through which the 
trucks oe and which are then closed to prevent escape of air 
from the tube 4. A convenient method of simultaneously 
operating the doors 9 and 10 is illustrated, and consists. of a link 
11, anchored at 12, and connected to the door 10 by a link 13. A 


lever 14, Porat at 15, is provided, this lever being connected to 


the link 11 by a horizontal link 16. The lever is secured to the 





door 9, The horizontal tube 4, beneath the air lock 6, is provided 
with a hopper opening to the interior of air lock. Within is a 
tippler in the form of a cylinder; with an opening, through 
which the coal is passed to the hopper, the tippler being 
shown as operated by means of an electric motor 24. When 
the tippler is on its normal position it closes the opening 
at the top of the hopper. The truck of coal is run in and the 
doors closed. .The tipple is rotated, the truck being sup- 
ported in the tippler by brackets. The opening comes over the 
top of the hopper and the coal falls through into the tube 4, the 
tippler continuing to rotate until it has reached its normal or up- 
right condition when the truck is run out, replaced with a loaded 
one, and the operation repeated. The air pressure necessary to 
raise the coal up through the tubes 4 and 2 is supplied by fans 31 
driven by electric motors 32, mounted on a fan house 33. These 
fans are of the centrifugal type, and are arranged to give a multi- 
stage delivery, /.¢., the air is passed through all three fans in turn 
to provide increased air pressure, the fans being so arranged that 
one or more of them may be automatically or otherwise started or 
stopped to enable a variable or adjustable pressure to be obtained 
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in order to raise pieces of coal of different sizes. The air is con- 
tinuously forced through the tube by the fans, and when the coal 
is deposited in the tube 4 it is carried along tube 4 and up tube 2 
by the rush of air. The air is admitted to the fans through a 
trumpet mouth 34. The surface-delivery apparatus comprises a 
cap 41 having an enlarged upper end, to which is pivotally secured 
an inclinable delivery tube 42, the forward end of which is sup- 
ported by a cable 43 controlled by a windlass. A shoot 45 is pivoted 
upon the end of the tube 42, and is inclinable by a cable 46, also 
controlled by the windlass 44.—November 1st, 1907. 


STEAM HAMMERS. 

26,452. November 22nd, 1906.—IMPROVEMENTS IN HAMMERS AND 
Stamps WorRKED BY ELASTIC FLUIDS UNDER PRESSURE, 
Leopard F. Massey and Harold F, Massey, Steam Hammer 
Works, Openshaw, Manchester. 

This invention relates to the valve gear of hammers and stamps 
worked by steam or compressed air, and its object is to enable the 
expansive force of the steam or other motive fluid employed to 
be used to a greater extent than hitherto, and to greater advan- 
tage. There are thirteen figures. Fig. 4 is a vertical section with 
certain parts shown in side view. The valve is formed with a 
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Fig.4. 


notch c, with one side inclined cr oblique so as to be parallel to 
the inclination of the port in conjunction with which it is used. 
If the valve be moved in the one direction at the will of the 
operator, the port will be uncovered by the notch c being brought 
— to it more or less according to the extent to which the 
valve is moved. When the valve has been moved so that the 
notch ¢ is made to uncover the port partially or wholly the steam 
is admitted by means of the port to the hammer cylinder and 
moves the hammer. The consequent movement of the hammer 
moves the valve in the other direction so as to bring the valve 
into a position such as that shown. The extent to which the valve 
is moved in one direction by the operator regulates the amount 
of steam admitted to the hammer cylinder, and consequently the 
extent of the movement of the hammer. If the valve be only 
moved a little by the operator in this direction, the cut-off due 
to the movement of the valve by the moving part of the hammer 
takes place very soon. If a greater movement be given to the 
valve by. the operator the cut-off takes place later, and, if desired, 
the valve may be moved so far by the operator that the cut-off 
shall not take place at all until the hammer reaches the end of its 
stroke. The piston valve d is moved longitudinally by means of 
a hand lever ¢ worked by the operator, and to be oscillated about 





its centre line by means of anarm,, The arm / is mounte 
upon a rod or shaft g, and the valve d is fixed to the rod g 

to turn therewith by means of a key 4, and also fixed to 

or shaft g by means of a nut‘ and pin in order that the 
tudinal movement of the rod or shaft 4 will cause correspon; 
lengthwise movement of the valved. ‘lhe shaft or rod q jg g 
nected to the hand lever « by means of a socket j in which j 

be turned, and by means of keys & which, while allowing the 

or rod g to be turned in the socket j, will enable up 
downward movement of such socket j to be transmitted by 

of the shaft or rod g to the valve d, so much freedom of mo 

of the socket relatively to the shaft or rod g being provid 

as will permit the hand lever to be oscillated round its fulg; 

the extent requisite. The valve d is mounted to slide and to 

in a tube or liner / forming a valve chamber m, and provided 
one row of ports x in communication with a steam supply p 

o formed in the casting p in which the tube or liner / is mounted 
and connected to the steam supply pipe g. The tube. or lingp, 
has a series of inclined ports + to admit, when uncovered, steam to 
the passage s.— November 1st, 1907. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Oficial Gasette, 


867,874. CENTRIFUGAL FAN AND PUMP-WHEEL, @, M. Cu, ll, 
Story Stratford, England.— Filed July 11th, 1906. 

This invention consists altogether in the arrangement of 
blades, as shown in the engraving. This, specification containgy 
fewer than fifteen claims, of which the twelfth runs thus :— A , 
fagal wheel for circulating fluids, comprising a plurality of sorieg 
vanes so radially stepped relatively to one another that the s 
and each of the following vanes of the series is situated at a 
greater radial distance from the centre of rotation than the vane 





which next precedes it, and, interposed between each series, a vane 
whose outer portion is substituted for tbe terminal vane of the 
preceding series and inner portion for the leading vane of the 
succeeding series, and a tail-blade fitted at the back of the out- 
ward portion of each of the most radially extended vanes, the 
inward portion of each of the innermost extending vanes having a 
scoop-shaped addition which extends laterally from the wheel. 
868,710. Process or MAKING Gas, D, A. Short, Cincinnati, Ohio, 
assignor of one-third to EB. F. Spencer, Dayton, Ky., and one 
third to A. Reid, College Hill, Ohio.—Filed May 2nd, 1907. 
The invention consists in making producer gas, which is then 
passed round retorts to make coal gas. The producer gas then 









































passes without ignition through the flues of a boiler to make the 
required steam, and ultimately the producer gas and the normal 
coal gas are mixed together for use. The coke is used to make the 
producer gas. There are three claims. 
868,768, Exastic Fivi Torsing, R. N. Ehrhart, Pittsburg, 
Pa., assignor to The Westinghouse Machine Company, a Corpora- 
tion of Pennsylvania,—Filed April 12th, 1905, 
The principle of this invention is best described by the first of 
twelve long claims. In an elastic fluid turbine, agents whereby 














the thermal energy of the working fluid is converted into kinetic 
energy in the form of velocity and a portion only of the energy 
due thereto is absorbed, means for converting the remaining 
velocity energy into pressure and instrumentalities whereby the 
fluid issuing from said means is fractionally expanded. 








THE INSTITUTION OF CIVIL ENGINEERS ; ASSOCIATION OF YORK: 
SHIRE STUDENTS.—The second ordinary meeting of the session Wi 
be held this evening at 7.30 p.m., in the Library, Philosophical 
Hall, Leeds, when Mr. J. 8. E. De Vesian, M. Inst. C.By, 
M.I. Mech. E., will read a paper entitled ‘‘ Construction of Henne: 
bique Ferro concrete.” 

















